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1. INTRODUCTION

1.1 Background

I.I.T. Delhi provides science-based engineering education with a view to produce quality engineer-scientists. The
curriculum provides broad based knowledge and simultaneously builds a temper for the life long process of learning
and exploring. At the undergraduate level, a student needs to do compulsory foundation courses in the areas of
basic sciences, humanities, social sciences and engineering sciences apart from departmental requirements in the
core engineering discipline. Departmental courses (core and electives) constitute about half of the total curriculum.
Further, students do open category electives to develop broad inter-disciplinary knowledge base or to specialize
significantly in an area outside the parent discipline. Activities that enhance the quality of learning, but are not
part of the above, have been included in the undergraduate curriculum as non-graded core. At the postgraduate
level, students are encouraged to look beyond their area of specialization to broaden their horizons through open
electives and self-learning.

The medium of instruction in the Institute is English.

The Institute follows a semester system. An academic year runs from July through June next year and is essentially
comprised of two semesters. Typically, the 1t semester starts in the last week of July and ends in the 15t week of
December; the 2"d semester starts in the 15t week of January and ends in the 2nd week of May. Additionally, the
summer semester which starts in the 3" week of May and ends in the 2nd week of July, is utilized in some exceptional
cases. Detailed schedule is given in the Semester Schedule that is made available before the start of each semester.

1.2 Departments, Centres and Schools

Each course is offered by an Academic Unit which could be a Department, a Centre or a School. The names of
Departments, Centres and Schools and their two-letter codes are given in Table 1. Some programmes are offered
jointly by multiple academic units and are classified as interdisciplinary programmes; their codes are given in Table 2.

Table 1. Academic Departments, Centres and Schools

Name of Academic Unit (alphabetical order) Aca%(()a?neic?tlnit CPc;:;s(e
Applied Mechanics, Department of AM AP
Applied Research in Electronics, Centre for CR CR
Atmospheric Sciences, Centre for AS AS
Biochemical Engineering and Biotechnology, Department of BE BB
Biological Sciences, Kusuma School of BL SB
Biomedical Engineering, Centre for BM BM
Chemical Engineering, Department of CH CL
Chemistry, Department of CYy CM
Civil Engineering, Department of CE Cv
Computer Science and Engineering, Department of CS CcO
Design, Department of DD DD
Electrical Engineering, Department of EE EL
Energy Studies, Centre for ES ES
Humanities and Social Sciences, Department of HU HU
Industrial Tribology, Machine Dynamics and Maintenance Engineering Centre IT IT
Information Technology, Amar Nath and Shashi Khosla, School of AN/SI ST
Instrument Design and Development Centre ID DS
Interdisciplinary Research, School of SR -*
Management Studies, Department of SM MS
Materials Science and Engineering, Department of MS =*
Mathematics, Department of MA MT
Mechanical Engineering, Department of ME MC
Physics, Department of PH PY
Public Policy, School of —-* -*
Rural Development and Technology, Centre for RD RD
Telecommunication Technology and Management, Bharti School of BS BS
Textile Technology, Department of TT TX
Value Education in Engineering, National Resource Centre for VE VE

*New academic entities, unit and course prefix yet to be assigned.
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1.3 Programmes Offered

IIT Delhi offers a variety of academic programmes for students with a wide range of backgrounds. Admission to
many of these programmes are based on performance in national level tests/entrance examinations. Details are

given in the Prospectus.

The programmes offered by IIT Delhi are presently classified as undergraduate (UG) and postgraduate (PG)

programmes. This classification is based primarily on entry/admission qualification of students rather than the level
of degree offered. For all undergraduate programmes, students are admitted after 10+2 years of schooling while

for all postgraduate programmes, students are admitted after they have obtained at least a college level Bachelor’s

degree. Various programmes offered and their specializations are listed below.
A. Bachelor of Technology: (B.Tech.)

Department Programme Code
Biochemical Engg. and Biotechnology | B.Tech. in Biochemical Engineering and Biotechnology BB1
Chemical Engineering B.Tech. in Chemical Engineering CH1
Computer Science and Engineering B.Tech. in Computer Science and Engineering Cs1
Civil Engineering B.Tech. in Civil Engineering CEl
B.Tech. in Electrical Engineering EE1l
Electrical Engineering
B.Tech. in Electrical Engineering (Power and Automation) EE3
Mathematics B. Tech. in Mathematics & Computing MT1
B.Tech. in Mechanical Engineering ME1
Mechanical Engineering
B.Tech. in Production and Industrial Engineering ME2
Physics B.Tech. in Engineering Physics PH1
Textile Technology B.Tech. in Textile Engineering TT1
B. Dual-Degree : (B.Tech. and M.Tech.)
Department Programme Code
Biochemical Engg. & Biotechnology B.Tech. and M.Tech. in Biochemical Engg. and Biotechnology | BB5
Chemical Engineering B.Tech. and M.Tech. in Chemical Engineering CH7
Computer Science and Engineering B.Tech. and M.Tech. in Computer Science and Engineering| CS5
Mathematics B.Tech. and M.Tech. in Mathematics & Computing MT6
C. Master of Technology: (M.Tech.)
Department/Centre Programme Code
Applied Mechanics M.Tech. in Engineering Analysis and Design AMA
Chemical Engineering M.Tech. in Chemical Engineering CHE
Chemistry M.Tech. in Molecular Engg. : Chemical Synthesis & Analysis | CYM
M.Tech. in Geotechnical and Geoenvironmental Engineering| CEG
M.Tech. in Rock Engineering and Underground Structures CEU
M.Tech. in Structure Engineering CES
M.Tech. in Water Resources Engineering CEW
Civil Engineering
M.Tech. in Construction Engineering and Management CET
M.Tech. in Construction Technology and Management (*) CEC
M.Tech. in Environmental Engineering and Management CEV
M.Tech. in Transportation Engineering CEP

2
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Computer Science & Engineering M.Tech. in Computer Science and Engineering MCS
M.Tech. in Communications Engineering EEE
M.Tech. in Computer Technology EET
M.Tech. in Control and Automation EEA
Electrical Engineering - —
M.Tech. in Integrated Electronics and Circuits EEN
M.Tech.in Power Electronics, Electrical Machinesand Drives | EEP
M.Tech. in Power Systems EES
M.Tech. in Mechanical Design MEM
M.Tech. in Industrial Engineering MEE
Mechanical Engineering - -
M.Tech. in Production Engineering MEP
M.Tech. in Thermal Engineering MET
M.Tech. in Applied Optics PHA
Physics
M.Tech. in Solid State Materials PHM
M.Tech. in Fibre Science & Technology TTF
Textile Technology M.Tech. in Textile Engineering TTE
M.Tech. in Textile Chemical Processing TTC
Applied Research in Electronics M.Tech. in Radio Frequency Design and Technology CRF
Atmospheric Sciences M.Tech. in Atmospheric-Oceanic Science and Technology AST
Biomedical Engineering M.Tech. in Biomedical Engineering BMT
M.Tech. in Energy Studies JES
M.Tech. in Industrial Tribology and Maintenance Engineering| JIT
M.Tech. in Instrument Technology JID
Interdisciplinary Programme M.Tech. in Optoelectronics and Optical Communication JOP
M.Tech. in Polymer Science and Technology JPT
M.Tech. in Telecommunication Technology Management JT™M
M.Tech. in VLSI Design Tools and Technology (*) JVL

NOTE: (*) These are sponsored programmes.

D. Master of Science (Research): M.S.(R)

Department/Schools Code
Applied Mechanics AMY
Bharti School of Telecommunication Technology and Management BSY
Biochemical Engineering and Biotechnology BEY
Chemical Engineering CHY
Civil Engineering CEY
Computer Science and Engineering CSsYy
Electrical Engineering EEY
Mechanical Engineering MEY
Amar Nath and Shashi Khosla School of Information Technology SIY
Kusuma School of Biological Sciences BLY
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E. Master of Design: (M.Des.)

Department Programme Code

Interdisciplinary Master of Design in Industrial Design JDS

F. Master of Business Administration: (M.B.A.)

Department Programme Code
M.B.A. SMG

M.B.A. (with focus on Telecommunication Systems Management) SMT

Management Studies

M.B.A. (with focus on Technology Management) (part-time and evening SMN
programme)

G. Master of Science: (M.Sc.)

Department Programme Code
Chemistry M.Sc. in Chemistry CYS
Mathematics M.Sc. in Mathematics MAS
Physics M.Sc. in Physics PHS

H. Postgraduate Diploma

Department Programme Code

D.LL.T (Naval Construction) AMX
(for candidates sponsored by the Indian Navy)

Applied Mechanics

The DIIT is also awarded under special circumstances in every Master of Technology programme listed in item C
above. Itis awarded only to those students who have not been able to complete the requirements of the corresponding
M.Tech. degree. For details please see Section 5.6.

L. Doctor of Philosophy: (Ph.D.)

All departments, centres and schools listed in Section 1.2 offer the Ph.D. programme. The two letter code of the
academic unit followed by Z corresponds to the Ph.D. code of the respective academic unit. (e.g. MAZ is the Ph.D.
code of the Mathematics Department).
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1.4 Entry Number

The entry number of a student consists of eleven alpha-numerals, as described below:

2 01 5 A B C 6 7 8 9

"1 10 9 8 7 6 5 4 3 2 1

A
Entry Year j L Unique identification

(academic year of joining) number for each student

Programme code
Fields 7 & 6 : Academic Unit Code
Field 5 . 1-4 for B.Tech.
: 5-9 for Dual Degree
. A-X for M.Sc., D.I.I.T., M.B.A., M.Des., M.Tech.
: Y for M.S. (Research)
. Zfor Ph.D.

In case of a programme change of a student, the programme code in his/her entry number (fields 5, 6 and 7) will be
changed. However, his/her unique identification number will remain unchanged. Such students will have two entry
numbers, one prior to programme change and one after the change. However, any time, only one entry number,
that corresponds to the student’s present status will be valid and active.

1.5 Honour Code

The Honour Code of IIT Delhi is given at the end of this document. Every student signs this Honour Code at the time
of admission and is expected to adhere to the Honour Code throughout the period of his/her studies at the Institute.

2. COURSE STRUCTURE AND CREDIT SYSTEM

2.1 Course Numbering Scheme

Normally every course at [IT Delhi runs for the full length of the semester. Only exception is for V-type courses which
may run for part of the semester. A student registers in advance for courses that he/she wants to study and at the
end of the semester a grade is awarded. On obtaining a pass grade, the student earns all the credits associated
with the course while a fail grade does not get any credit. Partial credits are not awarded.

Each course is denoted by a unique code consisting of three alphabets followed by three numerals:

ELIL 100

Course prefix for the academic | L Unique identification
unit offering the course. See number for each course
Section 1 for all prefixes.

Level of the course as determined by
pre-requisite courses or number of earned
credits.

Nature of the course.
Please see details in Table 2.
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(a) Codes for the nature of the course

Table 2 : Codes for the nature of courses.

Code Description

D Project based courses (e.g. Major, Minor, Mini Projects)

Lecture courses
L (other than lecture hours, these courses can have Tutorial and Practical hours, e.g. L-T-P
structures 3-0-0, 3-1-2, 3-0-2, 2-0-0, etc.)

N Non-graded core component

Practical/Practice based courses
(where performance is evaluated primarily on the basis of practice, practical or laboratory
work with LTP structures such as 0-0-3, 0-0-4, 1-0-3, 0-1-3, etc.)

v

Seminar Courses

Professional Practices

Independent Study

Practical Training

< H0|m|O

Lecture Courses on Special Topics (1 or 2 credits)

(b) Level of the course

The first digit of the numeric part of the course code indicates level of the course as determined by pre-requisite
course(s) and/or by the maturity required for registering for the course. The latter requirement is enforced through
a requirement of minimum number of earned credits. In general,

100 — 400 level courses : Core and elective courses for UG programmes.
These courses are not open to any PG student.
500 level courses . Courses for M.Sc. programmes.
These courses are not open to other students.
600 level courses . Preparatory/introductory courses for M.Tech. and advanced courses for M.Sc.
programmes. 500 and 600 level courses are normally not open to UG students.
700 - 800 level courses : Core and elective courses for M.Tech., M.Des., M.B.A., M.S.(Research) and Ph.D.

programmes. Usually 800 level courses are advanced courses for PG students.

2.2 Credit System

Education at the Institute is organized around the semester-based credit system of study. A student is allowed to
attend classes in a course and earn credit for it, only if he/she has registered for that course. Prominent features
of the credit system are a process of continuous evaluation of a student’s performance/progress and flexibility to
allow a student to progress at an optimum pace suited to his/her ability or convenience, subject to fulfilling minimum
requirements for continuation and within the maximum allowable period for completion of a degree.

A student’s performance/progress is measured by the number of credits that he/she has earned, i.e. completed
satisfactorily. Based on the course credits and grades obtained by the student, grade point average is calculated. A
minimum grade point average is required to be maintained for satisfactory progress and continuation in the programme.
Also, a minimum number of earned credits and a minimum grade point average should be acquired in order to qualify
for the degree. All programmes are defined by the total credit requirement and a pattern of credit distribution over
courses of different categories as defined in sections 4 and 5 for UG and PG programmes respectively.

2.3 Assignment of Credits to Courses

Each course has a certain number of credit(s) or non-graded unit(s) assigned to it depending upon its lecture, tutorial
and laboratory/practical contact hours in a week. This weightage is also indicative of the academic expectation that
includes in-class contact and self-study outside class hours.

6



Courses of Study 2018-2019

Lectures and Tutorials : One lecture or tutorial hour per week over the period of one 14 week semester is
assigned one credit.

Practical/Practice : One laboratory/practice hour per week over the period of one 14 week semester is
assigned half credit.

A few courses are without credit and are counted under non-graded (NG) courses.
Example : Course ELL100 Fundamentals of Electrical Engineering; 4 credits (3-0-2)

The credits indicated for this course are computed as follows:

3 hours/week lectures = 3 credits
0 hours/week tutorial = 0 credit Total =3 + 0 + 1 = 4 credits
2 hours/week practicals = 2x0.5=1 credit

Total contact hours for the course = (3 h Lectures + 0 h Tutorial + 2 h Practical) per week
= 5 contact hours per week for 14 weeks.

For each lecture or tutorial credit, the self study component is 1-2 hours/week (for 100-600 level courses) and 3
hours/week (for 700-800 level courses). The self study component for practicals is 1 hour for every two hours of
practicals per week. In the above example, the student is expected to devote a minimum of 3 + 1 = 4 hours per
week on self study in addition to class contact of 5 hours per week.

2.4 Earning Credits

At the end of every semester, a letter grade is awarded in each course for which a student had registered. On
obtaining a pass grade, the student accumulates the course credits as earned credits. An undergraduate student
has the option of auditing some courses within the credit requirements for graduation. Grades obtained in audit
courses are not counted for computation of grade point average. However, a pass grade is essential for earning
credits from an audit course. Section 2.9 defines the letter grades awarded at lIT Delhi and specifies the minimum
grade for passing a course.

2.5 Description of Course Content

Course content description consists of following components: (i) Course Number, (ii) Title of the Course, (iii) Credit
and L-T-P, (iv) Pre-requisites and overlapping courses, if any, and (v) List of broad topics covered in the course.
Content descriptions for all courses are given in section 10 of this document. An example course content description
of a 100 level course is as follows:

MTL100 Calculus

4 Credits (3-1-0)

Review of Limit, Continuity and Differentiability, uniform continuity, Mean Value
Theorems and applications, Taylor’s Theorem, maxima and minima, Sequences and
series, limsup, liminf, convergence of sequences and series of real numbers, absolute
and conditional convergence.

Reimann Integral, fundamental theorem of integral calculus, applications of definite
integrals, improper integrals, beta and gamma functions.

Functions of several variables, limit and continuity, partial derivatives and differentiability,
gradient, directional derivatives, chain rule, Taylor’s theorem, maxima and minima and
method of Lagrange Multipliers.

Double and triple integration, Jacobian and change of variables formula. Parametrization
of curves and surfaces, vector fields, divergence and curl, Line integrals, Green’s
theorem, surface integral, Gauss and Stokes theorems with applications.
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2.6 Pre-requisites

Each course, other than 100 level courses, may have specified pre-requisite(s) which may be other course(s), or
a minimum number of earned credits, or both. A student who has not obtained a pass grade in the pre-requisite(s)
specified or has not earned requisite number of credits will not be eligible to register for that course. For example:

TXL372 Speciality Yarns and Fabrics
2 credits (2-0-0)
Pre-requisites: TXL221/TXL222 and TXL231/TXL232 and EC50

A student who has obtained a pass grade in TXL221 or TXL222, and in TXL231 or TXL232 and has also earned
50 credits will be eligible to register for this course.

For UG students the pre-requisites for some courses of special nature are given below.

Independent Study 65 earned credits
Mini Project 65 earned credits
Minor Project (Dual Degree) 100 earned credits
B.Tech. Project Part - | 100 earned credits
B.Tech. Project Part - lI Minimum B Grade in B.Tech. Project Part - |
M.Tech. Major Project Part-I (Dual Degree) 135 earned credits

In addition to any pre-requisite specified for 700 and 800 level courses, a UG student needs to earn 75 and 100
credits to register for 700 and 800 level courses, respectively.

2.7 Overlapping/Equivalent Courses

Wherever applicable, overlapping and equivalent courses have been identified for each course. A student is not
permitted to earn credits by registering for more than one course in a set of overlapping/equivalent courses.
Departments/Centres/Schools may use these overlapping/equivalent courses for meeting degree/pre-requisite
requirements in special circumstances. For example:

CLL113 Numerical Methods in Chemical Engineering
4 credits (3-0-2)
Overlaps with: MTL107, MTP290, MTL445, CVL734, COL726

A student who has earned a pass grade in CLL113 will not be eligible to register for MTL107, MTP290,
MTL445, CVL734 or COL726. An overlapping course cannot serve as a substitute for a core course of his/her
programme. In the above example, if MTL107 is a core course for a student, he/she is not allowed to register
for CLL113 as a substitute for this core course.

2.8 Course Coordinator

Every course is usually coordinated by a member of the teaching staff of a Department/Centre/School in a given
semester. This faculty member is designated as the Course Coordinator. He/she has the full responsibility for
conducting the course, coordinating the work of other members of the faculty and teaching assistants involved
in that course, administering assignments, conducting the tests as well as moderating and awarding the grades.
For any difficulty related to a course, the student is expected to approach the respective course coordinator
for advice and clarification. The distribution of the weightage for tests, quizzes, assignments, laboratory work,
workshop and drawing assignment, term paper, etc. that will be the basis for award of grade in a course will be
decided by the course coordinator of that course, in consultation with other teachers involved, and announced
at the beginning of the semester.

2.9 Grading System

The grade obtained in a course reflects a student’s performance in the course. While relative standing of the
student is indicated by his/her grades, the process of awarding grades is not necessarily based upon fitting the
marks scored by the students to some statistical distribution. The course coordinator and associated faculty for
a course formulate appropriate procedure to award grades that are reflective of the student’s performance vis-
a-vis the expected learning outcomes of the course.
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2.9.1 Grade points
The grades and their equivalent numerical points (referred to as Grade Points) are listed in Table 3.

Table 3 : Grades and their description.

Grade Grade points Description
A 10 Outstanding
A(-) 9 Excellent
B 8 Very good
B (-) 7 Good
C 6 Average
C() 5 Below average
D 4 Marginal
E 2 Poor
F 0 Very poor
I - Incomplete
NP - Audit pass
NF - Audit fail
w - Withdrawal
X - Project/Ph.D. Continuation
S - Satisfactory completion
4 - Course continuation
u - Unsatisfactory progress in Ph.D.

2.9.2 Description of grades
A grade

An ‘A’ grade stands for outstanding achievement. The minimum marks for award of an ‘A’ grade is 80 %. However,
individual course coordinators may set a higher marks requirement for awarding an ‘A’ grade.

C grade

The ‘C’ grade stands for average performance. This is the minimum grade required to pass in the Major Project
Part 1 and Part 2 of Dual degree and 2 year M.Tech. and M.S.(R) Programmes.

D grade

The ‘D’ grade stands for marginal performance; i.e. it is the minimum passing grade in any course excluding the
M.Tech. Major Project. The minimum marks for award of ‘D’ grade is 30 %. However, individual course coordinators
may set a higher marks requirement.

E and F grades

A student who has scored at least 20% aggregate marks in a subject can be awarded an ‘E’ Grade. The Course
Coordinators are, however, free to enhance this limit but should keep the percentage about 10% less than the
cut-off marks for ‘D’ Grade. The Course Coordinators can also specify any additional requirements (to be specified
at the beginning of the Semester) for awarding ‘E’ Grade. Students who obtain an ‘E’ Grade will be eligible to
appear in a repeat major test (re-major test), an examination with weightage same as that of Major test, for only
lecture courses ('L’ Category Courses described in section 2.1). If they perform satisfactorily, they become eligible
for getting the grade converted to a ‘D’ Grade, otherwise they will continue to have ‘E’ Grade. The student will
have only one chance to appear for re-major for an ‘E’ Grade. The re-major test will be conducted within the first
week of the next semester. The date of re-major test of Institute core courses for undergraduate students will be

9
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centrally notified, while for all other courses, the date would be announced by the respective course coordinators.
A student can appear for a maximum of three such re-major tests in a given semester. If a student cannot appear
for the re-major test due to any reason(s), he/she will not get any additional chance.

If a student with ‘E’ grade in a course does not pass the course through a re-major test, or obtains an ‘F’ grade in
the course, he/she has to repeat the course if it is a core course. In case the course is an elective, the student
may take the same course again or any other course from the same category. ‘E’ and ‘F’ Grades are not counted
in the calculation of the CGPA; however, these are taken into account in the calculation of the SGPA. (Please see
2.10 for definitions)

I grade

An ‘I grade is temporarily awarded to a student on his/her request to denote incomplete performance in L (lecture), P
(practical), V (special module) category courses. Requests for ‘I’ grade should be made at the earliest but not later than
the last day of major tests. An ‘I’ grade is awarded in case of absence on medical grounds or other special circumstances,
before or during the major examination period, provided the student has met the attendance criterion of the course.
Attendance in the course for which ‘I’ grade is being sought will be certified by the course coordinator of the course.

The course coordinators can instruct all students awarded ‘I’ grade as well as ‘E’ grade to appear for a common
re-major test. All evaluation requirements for such students in the corresponding course(s) should be completed
before the end of the first week of the next semester. Upon completion of all course requirements, the ‘I’ grade is
converted to a regular grade (A to F, NP or NF).

NP and NF grades

These grades are awarded in a course that the student opts to audit. Only elective courses can be audited. Auditing
a course is allowed until a date stipulated in the semester schedule. The audit pass (NP) grade is awarded if the
student’s attendance is above 75% in the class and he/she has obtained at least ‘D’ grade. The course coordinator
can specify a higher criterion, at the beginning of the semester, for audit pass. If the stipulated requirements are
not fulfilled, the audit fail (NF) grade is awarded. The grades obtained in an audit course are not considered in the
calculation of SGPA, CGPA or DGPA. However, for undergraduate students, the credits will be counted in total
earned credits in the respective category, subject to the maximum allowable limit for audit.

W grade

A ‘W’ grade is awarded in a course from which the student has opted to withdraw. Withdrawal from a course is
permitted until the date specified in the Semester Schedule. Withdrawal from PG major project part 2 is allowed
only if he/she is given semester withdrawal. The W grade is mentioned on the grade card.

X grade

The ‘X’ grade is awarded for incomplete work in Independent Study, Mini Project, Minor Project, or Major Project
Part 1 and Part 2, based on the request of the student. On completion of the work, X’ grade can be converted to
a regular grade within the first week of the next semester. Otherwise, the student will be awarded ‘X’ grade on a
permanent basis and it will appear in his/her grade card. Further, the student will be required to register for the
course in the next semester. The credits of the course will be counted towards his/her total load for the semester.
In case of Major Project Part 1, the student will not be permitted to register for Major Project Part 2 simultaneously
as Major Project Part 1 is a pre-requisite for Major Project Part 2. A regular full-time student can be awarded X’
grade only once in a course, other than the summer semester. A part-time M.Tech. student is permitted a maximum
of two X-grades in the major project part-2.

S and Z grades

The ‘S’ grade denotes satisfactory performance and completion of a course. The ‘Z’ grade is awarded for non-
completion of the course requirements, and if it is a core course, the student will have to register for the course
until he/she obtains the ‘S’ grade. The specific courses in which ‘S’ or ‘Z’ grades are awarded for undergraduate
students are:

(i) Introduction to Engineering and Programme

(i)  Language and writing skills

(i) NCC/NSO/NSS

(iv) Professional Ethics and Social Responsibility

(v) Communication Skills/Seminar

(vi) Design/Practical Experience

Besides, summer/winter internships in some PG programmes are also awarded S/Z.
10
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2.10 Evaluation of Performance

The performance of a student will be evaluated in terms of three indices, viz., the Semester Grade Point Average
(SGPA) which is the Grade Point Average for a semester, Cumulative Grade Point Average (CGPA) which is the
Grade Point Average for all the completed semesters at any pointin time, and Degree Grade Point Average (DGPA).
Degree Grade Point Average (DGPA) is calculated on the basis of the best valid credits in each category, after
graduation requirements in all categories are met.

The Earned Credits (E.C.) are defined as the sum of credits for courses in which a student has been awarded pass
grades. Points secured in a semester =% (Course credits x Grade point for all courses in which pass grade has
been obtained). The SGPA is calculated on the basis of grades obtained in all courses the student registered for,
in the particular semester, except audit courses.

Points secured in the semester

SGPA =
Credits registered in the semester, excluding audit and S/Z grade courses

The CGPA is calculated on the basis of pass grades obtained in all completed semesters, except audit courses
and courses in which S/Z grade is awarded.

Cumulative points secured in courses with pass grades

CGPA =
Cumulative earned credits, excluding audit and S/Z grade courses

Examples of these calculations are given in Tables 4(a) and 4 (b).

Table 4 : (a) Typical academic performance calculations - I semester

Course no. Course credits | Grade awarded | Earned credits | Grade points | Points secured
(column 1) (column 2) (column 3) (column 4) (column 5) (column 6)
MTLXXX 5 C 5 6 30
COLXXX 4 C() 4 5 20
PYLXXX 4 A 4 10 40
PYPXXX 2 B 2 8 16
MCLXXX 4 E 0 2 08
TXNXXX 2 S 2 — —

Credits registered in the semester (total of column 2) = 21
Credits registered in the semester excluding audit and S/Z grade courses = 19
Earned credits in the semester (total of column 4) = 17
Earned credits in the semester excluding audit and S/Z grade courses = 15
Points secured in the semester (total of column 6) = 114
Points secured in the semester in all passed courses (total of column 6 and pass grade) = 106
Points secured in the semester 114
SGPA = = = 6.000

Credits registered in the semester, excluding audit and S/Z grade courses 19

Cumulative points secured in courses with pass grades 106
CGPA = - - - - = = 7.067
Cumulative earned credits, excluding audit and S/Z grade courses 15

Semester performance: Earned credits (E.C.) = 17 SGPA = 6.000
Cumulative performance: Earned credits (E.C.) = 17 CGPA = 7.067
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Table 4 : (b) Typical academic performance calculations - II semester

Course no. Course credits | Grade awarded | Earned credits Grade points | Points secured
(column 1) (column 2) (column 3) (column 4) (column 5) (column 6)

MTLXXX 5 B 5 8 40
ELLXXX 4 A(-) 4 9 36
CMLXXX 4 W — — —
CMPXXX 2 B (-) 2 7 14
MCLXXX 4 C 4 6 24
APLXXX 4 A 4 10 40
NLNXXX 1 S 1 — —

Credits registered in the semester (fotal of column 2) = 24

Credits registered in the semester excluding audit and S/Z grade courses = 23

Earned credits in the semester (fotal of column 4) = 20

Earned credits in the semester excluding audit & S/Z grade courses = 19

Points secured in this semester (total of column 6) = 154

Points secured in this semester in all passed courses (fotal of column 6 & A-D grade) = 154

Cumulative points secured = 106 (I semester) + 154 (this sem.) = 260

Cumulative earned credits = 17 (I semester) + 20 (this sem.) = 37

SGPA = Points secured in the semester _ 15_4 - 8105
Credits registered in the semester, excluding audit and S/Z grade courses 19
CGPA = Cumulative points secured in courses with pass grades _ 106 + 154 - 7647
Cumulative earned credits, excluding audit and S/Z grade courses 15 + 19
Semester performance: Earned credits (E.C.) = 20 SGPA = 8.105
Cumulative performance: Earned credits (E.C.) = 37 CGPA = 7.647

On completing all the degree requirements, the degree grade point average, DGPA, will be calculated and this
value will be indicated on the degree/diploma. The DGPA will be calculated on the basis of category-wise best
valid credits required for graduation.

A student, who has earned the requisite credits but does not meet the graduation DGPA requirement, may do
additional courses in any elective category to meet the DGPA requirement within the maximum permissible time limit.

3. REGISTRATION AND ATTENDANCE
3.1 Registration

Registration is a very important procedural part of the academic system. The registration procedure ensures that
the student’s name is on the roll list of each course that he/she wants to study. No credit is given if the student
attends a course for which he/she has not registered. Registration for courses to be taken in a particular
semester will be done according to a specified schedule before the end of the previous semester. Each student
is required to complete the registration process on the web based system. The student must also take steps to
pay his/her dues before the beginning of the semester. Students who do not make payments by a stipulated date
can be de-registered for the particular semester.

12
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In-absentia registration or registration after the specified date will be allowed only in rare cases at the discretion
of Dean, Academics. In case of illness or absence during registration, the student should intimate the same to his/
her Programme coordinator and Dean, Academics.

Brief description of registration related activities is given in the following paragraphs. The relevant dates are included
in the Semester Schedule that is made available before the start of the semester. There may be changes in the
schedule and/ or procedure of registration from time to time. The students are intimated through e-mail about
any such change to the e-mail address allocated to each student by the Institute at the time of admission. This
e-mail address is the only channel through which the Institute would communicate with the student. For
cyber security reasons, e-mail accounts/kerberos logins that are not used for a certain length of time are
disabled and such accounts locked/deleted by the Institute. Students must therefore login into their e-mail
accounts/kerberos logins regularly.

3.2 Registration and Student Status

Failure to register before the last date for late registration will imply that the student has discontinued studies and
his/her name will be struck-off the rolls.

All registered students, except part-time postgraduate students and casual students, are considered as full-time
students at the Institute. They are expected to be present at the Institute and devote full time to academics and
co-curricular and extra curricular activities in the campus.

3.3 Advice on Courses

At the time of registration, each student must finalize the academic programme, keeping in view factors such as,
minimum/maximum numbers of total and lecture credits, past performance, backlog of courses, SGPA/CGPA,
pre-requisite(s), work load and student’s interests, amongst others. Special provisions exist for advising academically
weak students. Details are given in section 4.7.

3.4 Validation of Registration

Before the commencement of classes of each semester, on a date specified in the Semester Schedule, every student
including part-time students, is required to be present on campus and validate his/her registration by logging into
the website. Students who do not do registration validation will not be permitted to add/drop courses.

3.5 Minimum Student Registration in a Course

Undergraduate courses (of 100, 200, 300, or 400 level) and M.Sc. courses (500 or 600 level) will run if a minimum
of 12 students register for the course. Under special circumstances, a departmental elective course may be
allowed to run with minimum registration of 8 students, with prior permission of Chairman, Senate. A 700 or 800
level course can run with a minimum of 4 students. This requirement will be verified on the last date for Add/Drop.
Courses without the minimum enrolment will be dropped. The students who had registered for these courses will
be de-registered, and they will be given one more day for adding a course in lieu of the dropped course.

3.6 Late Registration

For reasons beyond his/her control, if a student is not able to register or send an authorized representative
with a medical certificate, he/she may apply to the Dean, Academics for late registration. Dean, Academics will
consider and may approve late registration in genuine cases on payment of an extra fee called late registration
fee. Late registration is permitted until a date specified in the Semester Schedule, typically one week after the
beginning of the semester.

3.7 Add/Drop, Audit and Withdrawal of Courses

a) Add/Drop: A student has the option to add courses that he/she has not registered for, or drop courses for
which he/she has already registered for. This facility is restricted to a period stipulated in the Semester
Schedule, during the first week of the semester, subject to vacancy status of the courses concerned.
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b)  Audit: A student may apply for changing a credit course to an audit course before a deadline specified in the
Semester Schedule.

c) Withdrawal: A student who wants to withdraw from a course should apply before a deadline specified in the
Semester Schedule. A withdrawal grade (W) will be awarded in such cases.

Appropriate web-based applications are to be used for availing of the above-mentioned options.

3.8 Semester Withdrawal

Semester withdrawal and absence for a semester under different conditions, viz. (i) medical and personal
grounds (ii) industrial internship (iii) exchange/deputation to another academic institution in India or abroad,
and (iv) disciplinary condition can be granted on application. The condition as per the following should be clearly
specified in the application.

(a) Semester Withdrawal (SW) reflects the condition, in which a student is forced to withdraw from all courses in
the semester for medical conditions, or for a part-time student when he/she is sent for an outstation assignment
by his/her employer. A student can apply for semester withdrawal if he/she has missed 20 or more teaching
days on these grounds. Under no circumstances will an application for semester withdrawal be accepted
after the commencement of major tests. A student is not permitted to request for semester withdrawal with
retrospective effect.

(b) Semester Leave (SL) indicates the situation in which a student is permitted to take one or more semesters off
for industrial internship or any other assignment with prior approval and planning. The application is to be routed
through his/her advisor/programme coordinator and Head of the concerned Department/Centre/School.
Dean, Academics is the final approving authority for such requests. All such applications must be processed
before the beginning of the semester in which the leave will be taken. At present, JEE-entry B.Tech. and dual
degree students are allowed one extra semester for completion of the programme for every semester leave
for industrial internship. Such students are permitted a maximum of two semesters of leave. The full-time 2
year M.Tech./M.S.(R) students would be permitted a maximum of one semester leave for industrial internship
or other assignment as approved by the Dean. These semesters will not be counted towards the maximum
permitted time period for completion of the degree similar to the provision for JEE entry students.

(c) When a student registers at another academic institution in India or abroad with the expectation of credit
transfer or research work through a pre-approved arrangement including an MoU, the student should be
considered as being on a Semester Exchange (SE). The SE period will be counted towards the total period
permitted for the degree.

(d) When a student is suspended for one or more semesters on disciplinary grounds, the student status should
be called Disciplinary Withdrawal period (DW).

3.9 Registration in Special Module Courses

Special module courses, i.e. ‘V’-category courses, are 1 or 2 credit courses that can be offered at the beginning
of the semester and the regular registration procedure will be followed. A ‘V’-category course may also be
offered during the semester. In such a case, students will be allowed to add this course before classes for the
course begin. These courses will usually cover specialized topics that are not generally available in the regular
courses. Eligible students can register for these courses. The course coordinator will evaluate the students’
performance and award a letter grade. The credits so earned will count towards the appropriate category for
degree completion purposes.

3.10 Registration for Non-graded Units

Details pertaining to registration and other modalities of earning non-graded units are given in section 8 of this booklet.

3.11 Pre-requisite Requirement(s) for Registration

A student can register for a course only if he/she fulfills the pre-requisite requirement(s). Request for relaxation
of pre-requisite requirement(s) may be raised by students under special circumstances. Such a request needs
approval of the Departmental Faculty Advisor and Chairman Grades and Registration.

3.12 Overlapping/Equivalent Courses

A student is not allowed to earn credits from two overlapping/equivalent courses. Overlapping/equivalent courses,
wherever applicable, are specified in the Description of Course Contents.
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3.13 Limits on Registration

An undergraduate student (B.Tech. or Dual Degree) should register for a minimum of 12 credits in a semester. The
maximum number of credits permitted for a UG student in a semester is 26, with a provision to register for up to
28 credits in a maximum of two semesters during the entire period of their study. This number would be reduced to
a maximum of 1.25 times the average credits earned by the student in the past two registered semesters, in case
the student is placed on probation on the basis of academic performance.

3.14 Registration and Fee Payment

Every registered student must pay the stipulated fees in full before the specified deadlines. In the event that a
student does not make these payments, he/she can be de-registered from all courses and his/her name can be
struck off from the rolls.

3.15 Continuous Absence and Registration Status

If a student is absent from the Institute for more than four weeks without notifying the Head of Department/Centre/
School or Dean, Academics, his/her registration will be terminated and name will be removed from the Institute rolls.

3.16 Attendance Rule

It is mandatory for the students to attend all classes. Attendance Records of all students for each course will be
maintained.

The Course Coordinator will announce the class policy on attendance with respect to grading etc., at the beginning
of the semester. This shall be done keeping in mind the importance of classroom learning in the teaching-learning
process. Once the class attendance policy has been made clear to all the students registered for the course, the
Course Coordinator will implement the same in totality.

For the purpose of attendance calculation, every scheduled practical class will count as one unit irrespective of
the number of contact hours.

Attendance record will be maintained based upon roll calls (or any equivalent operation) in every scheduled lecture,
tutorial and practical class. Students are required to strictly adhere to and comply with any method or device
employed by the Course Coordinator/Instructor for purpose of Attendance Recording. Failure to do so may call for
disciplinary action. The course coordinator will maintain and consolidate attendance record for the course (lectures,
tutorials and practicals together, as applicable).

A Course Coordinator may choose any one or more of the following as attendance policy.

(a) The Course Coordinator can assign 10% of the total marks to surprise quiz(zes). If attendance of
the student is greater than 90%, result of the best three quizzes will be considered, else average
of all quizzes will be considered.

(b) The Course Coordinator can allocate specific marks for participation in discussions in the class on
a regular basis.

(c) If a student’s attendance is less than 75%, the student will be awarded one grade less than the actual
grade that he/she has earned. For example, a student who has got A grade but has attendance less
than 75% will be awarded A (-) grade.

(d) A student cannot get NP for an audit course if his/her attendance is less than 75%.

The Course Coordinator can implement any other attendance policy provided the policy is approved by the Dean,
Academics.

Attendance statistics will also be used in the following way:

(a) If a student’s attendance is less than 75% in more than two courses without any valid reason in a
semester, he/she will be issued warning and put under probation. If this is repeated, he/she will not be
allotted a hostel seat in the next semester.

(b) If a student’s attendance is less than 75% in any course or CGPA is less than 7.0, then he/she will not
be eligible to hold any position of responsibility in the hostel/institute in the next semester.
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4. UNDERGRADUATE DEGREE REQUIREMENTS, REGULATIONS AND PROCEDURES

4.1 Overall Requirements
4.1.1 B.Tech.

The total credit requirement for the B.Tech. (4-year programme) is 145-155 credits (exact requirement is discipline
specific). The minimum and maximum number of registered semesters for graduation requirements are listed in
Table 7. For B. Tech. programmes, the total credits are distributed over following categories :

(a) Institute Core (IC) :
- Basic Sciences (BS) : Mathematics, Physics, Chemistry and Biology courses
Engineering Arts and Science (EAS): Fundamental engineering courses

Humanities and Social Sciences (HUSS): At least two courses to be taken in the 200 level
and at least one course to be taken in the 300 level. Management Courses (MSL 3XX) are not
counted under this category.

(b) Departmental Core (DC) : courses of relevant discipline.
(c) Departmental Electives (DE) : electives related to the parent discipline.

(d) Programme linked basic sciences/EAS (PL) : additional BS/EAS courses that are specified by the
department.

(e) Open Category (OC) : electives can be taken outside or within the discipline ; these credits can be
used towards departmental specialization or minor area also (see Sec 4.6).

(f)  Non-graded Core (NG) units : These are core requirements and can be earned through formal academic
activity and informal co-curricular or extra-curricular activities.
4.1.2 Dual degree programmes :

The total credit requirements for a dual degree programme would depend upon the credit requirements of the
B.Tech. and M.Tech. programmes that constitute the Dual Degree. The minimum credit requirement for the award
of Dual Degree would typically be 10 less than the total credits of the constituent B.Tech. and M.Tech. programmes.
The B.Tech. requirements for a dual degree are same as that given in Section 4.1.1. The M.Tech. part is divided
into two categories — Programme Core (PC) and Programme Elective (PE). The minimum and maximum number
of registered semesters for graduation requirements are listed in Table 7.

4.2 Breakup of Degree Requirements
4.2.1 Earned Credit Requirements

The minimum earned credit/unit requirements for B.Tech. degree are given in Table 5.

Table 5 : Degree requirements of B.Tech. programmes

Category Symbol | B. Tech. Requirements Remarks
Institute Core IC 55 Credits Common to all disciplines
Programme Linked EAS/BS PL 0-15 Credits Discipline specific as decided by the
Department
3 | Departmental core DC ] . S -
65-80 with min 10 as DE | Discipline specific

4 | Departmental Elective DE
5 | Open Category oC 10 Credits Open to student’s choice
6 | Non-graded Core NG 15 units See Sec. 4.3

Total 145-155 Credits +15

nongraded units

4.2.2 Degree Grade Point Average (DGPA) Requirement

A student must obtain a minimum DGPA of 5.0 to be eligible for award of the B.Tech. degree. The minimum DGPA
requirement for M.Tech. part of dual degree programme is 6.0. All exceptions to the above conditions will be dealt
with as per following regulations:
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(@)

(d)

(e)

If a student completes required credits for B.Tech. with DGPA less than 5.0, then the student will be permitted
to do additional elective courses under appropriate category to improve the DGPA within the maximum time
limit for completion of B.Tech. degree. In case a DGPA of 5.0 or more is achieved within the stipulated period,
a B.Tech. degree will be awarded and in case the same is not achieved no degree will be awarded and the
student may apply for a diploma.

If a student completes requisite credits for Dual Degree Programme:
(i)  with B. Tech. DGPA less than 5.0 but M.Tech. DGPA more than 6.0

The student will be permitted to do additional elective courses (under appropriate category) to
improve the DGPA for completion of B.Tech. part within the maximum time limit. In case a DGPA of
5.0 or more is achieved for B.Tech., the student will become eligible for award of the Dual Degree
(B.Tech. & M. Tech.) and in case the same is not achieved no degree will be awarded and the student
may apply for a diploma.

(i)  with B.Tech. DGPA more than 5.0 but M. Tech. DGPA less than 6.0

The student may opt to do additional elective courses (PE category only) to improve the DGPA within
the maximum time limit. If no programme elective (PE) courses are available, other relevant 700 and
800 level courses as approved by the department can be done for the purpose of improving the DGPA.
In case DGPA of 6.0 or more is achieved for the M.Tech. part, the student will be eligible for award of
the Dual Degree (B.Tech. & M.Tech.). However, in case the same is not achieved at the end of the
stipulated period, the student will be eligible for the award of only B.Tech. degree, provided a written
request for the same is made to the Dean, Academics.

(i)  with B.Tech. DGPA less than 5.0 and M.Tech. DGPA less than 6.0

The student will be permitted to do additional elective courses under appropriate categories to improve
the DGPA for completion of B.Tech. and courses under PE category for completion of M.Tech. degree
within the maximum time limit. If no programme elective courses are available, relevant 700 and 800
level courses as approved by the department can be done for the purpose of improving the DGPA of
the M.Tech. part. In case a DGPA of 5.0 or more for B.Tech. and 6.0 or more for M.Tech. are achieved,
the student will be eligible for award of the Dual Degree (B.Tech. & M.Tech.). However, in case a DGPA
5.0 or more for B.Tech. is achieved but the DGPA of 6.0 or more for M. Tech. is not achieved at the end
of stipulated period, the student will be eligible for award of only B.Tech. degree provided a written
request for the same is made to the Dean, Academics.

A student may be permitted to do additional elective courses under appropriate elective categories for
improving DGPA, even if he/she satisfies all graduation requirements. The student may be permitted to
register for courses in the additional semesters, up to the maximum limit in terms of registered semesters for
improving his/her DGPA provided a request for the same is made to the Dean, Academics within 15 days of
the notification of grades in the final semester. During this period when the student is registered for improving
DGPA, no hostel facilities or assistantship will be provided to the student.

A student is eligible to apply for a Diploma provided he/she has earned 100 credits and has exhausted the
maximum number of permitted registered semesters for completion of his/her degree. If the student has
completed 50 credits (out of 100 credits) from his/her DC+DE+PC+PE categories then the student will be
awarded ‘Undergraduate Diploma in the respective discipline’ on completion. If the student has not completed
50 credits from these categories but has completed 100 credits then he/she will be awarded ‘Undergraduate
Diploma in Engineering’. The Diploma is not equivalent to an undergraduate degree.

No self-study course will be permitted for the purpose of improvement of DGPA.

4.2.3 Audit Courses

Audit facility is open to all undergraduate students who have 85 Earned Credits. A student will be permitted to do
any number of audit courses over and above the graduation requirements. The audit limits for graduation are:

(@)
(b)

(c)

B.Tech. (4-year) programme: A maximum of 8 credits from the elective courses in any category out of the
total credits required for B.Tech. degree may be completed on audit basis.

Dual-degree programme: A maximum of 8 credits from the elective courses in any category may be completed
on audit basis from the UG part of the programme.

A student earns either an NP (audit pass) or an NF (audit fail) grade for an audit course. The audit pass (NP)
grade may be awarded if the student satisfies the attendance criteria specified for the course and he/she
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(d)

has obtained at least a ‘D’ grade. The course coordinator can specify a higher criterion for audit pass at the
beginning of the semester. If either of these requirements is not fulfilled, the audit fail (NF) grade is awarded.

Grades obtained in an audit course are not considered in the calculation of SGPA or CGPA.

4.3 Non-graded Core Requirement

As part of the curriculum, non-graded units have been prescribed as core requirements for the undergraduate
degree. These units can be earned through a combination of formal academic activity and informal co-curricular
or extra-curricular activities. The components of non-graded core requirement are listed in Table 6.

Table 6 : Components of Non-Graded Core Requirement

Components Units

1 Introduction to the Engineering and Programme 02
2 Language and Writing Skills 02
3 | NCC/NSO/NSS 02
4 Professional Ethics and Social Responsibility 02
5 | Communication Skills/Seminar 02
6 Design/Practical Experience : 05

Total 15

The 15 units listed in Table 6 will be core requirement for all undergraduate programmes. A student must earn
these 15 units over the complete duration of the programme with special considerations and requirements for each
component. A student must get S grades to earn these units. Incomplete performance in these components will be
indicated by a Z grade. A brief description of the six components is given below.

(a)

(b)

(c)

(d)

Introduction to Engineering (NIN100) (1 unit)

All students will be required to undergo exercises in the first semester, for earning 1 unit. These may involve
listening to lectures, developing project reports based upon self-study, visit to laboratories (in and outside
the Institute) and industry, executing simple scientific or engineering projects.

Introduction to Programme (XXN101) (1 unit)

This would be discipline specific introduction to programme. This would be offered in the third semester. In
the Course no, ‘XX’ is the Course code prefix as shown in Table 1. An exception to this are the ME2 and EE3
Programmes, for which the course nhumber would be MCN111 and ELN111 respectively.

Language and Writing Skills (NLN100-101) (2 units)

All students will be required to undergo exercises in the first year, spanning over two semesters. These
exercises will be designed to impart language skills — enhancing their ability of listening comprehension,
reading and writing in English. Further, students will be exposed to principles of English Grammar and
nuances of technical writing. These exercises will be tailored according to the background of the students.
The background of the students will be assessed through a test to be conducted at the beginning of the first
semester. These exercises can be organized either during normal academic hours or outside. A student can
be prescribed self learning exercises or additional practice sessions during vacations as requirement for
securing an S grade.

NCC/NSO/NSS (NCN100/NSN100/NPN100) (2 units)

NCC/NSO/NSS will form part of core requirement of the degree. Students will be required to earn 2 units
from these activities. The faculty coordinator will devise a scheme for awarding these units.

Professional Ethics and Social Responsibility (2 units)

There is increasing consensus worldwide that professional ethics need to be incorporated into the
engineering curriculum to provide students exposure to the kind of professional ethical dilemmas they
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might face on an individual basis as well as the larger ethical aspects of technology development.
Workshops, discussions/debates will be organized to sensitize students about Professional Ethics
and Social Responsibility. This course will be also associated with 2 units implying total involvement
of about 100 hours. Involvement of students in these activities will be monitored by the coordinator for
awarding the S grade.

Part 1 : Regular Classroom Contact (NEN100-101) (1 unit)

The first part of PESR involves regular sessions of 1.5-2 hours with a faculty mentor. Activities in the sessions
would be decided by the faculty mentor, with a total of 14-15 hours in regular sessions in each of the first two
semesters. NEN100 and NEN101 are compulsory for all students, and a student will earn one unit by getting
S grade in both these courses.

Part 2 : Case Studies and Practical/Field Activity (NEN300 and NEN201/NEN202/NEN203)

(e)

()

The Second unit under PESR has two components. The first component, Professional Ethics Case Studies,
is compulsory, and is offered under the course number NEN300. For the second component, the student can
choose to participate in any one out of a large variety of activities relevant to the core themes of PESR. These
activities have been divided into three broad categories, viz., (a) PESR internships (b) PESR workshops and
(c) PESR projects with separate course numbers NEN201, NEN202 and NEN203 respectively. All requirements
of PESR non-graded component should be completed before the beginning of 7th semester.

Communication Skills (2 units)

Communication skills is an essential requirement for a modern engineer. As a part of the degree requirements,
undergraduate students will have to earn 2 units in communication skills.

(i) Students need to register for at least one topic-specific seminar course in his/her parent department for
earning one unit. These courses will be elective, offered in each semester. These seminar sessions will
be held for two hours per week. Multiple such courses can run in parallel. These seminars will be open
to all students and faculty of lIT Delhi. These seminars can be scheduled outside office hours as well.

(ii) Further, students can earn the remaining one unit through any one of the following means:

* By successfully undergoing a Communication Skills course/workshop as an activity approved by
Dean, Academics.

» By documentary evidence of excellence in debating and/or writing as certified by faculty in-charge
of these activities.

» By participating in course seminars of regular courses the student is attending; for example regular
L courses can have optional seminar component.

» Registering and completing a seminar course offered by any Department/Centre/School.

A student will be required to earn these units during his/her 5" to 8" registered semester.

Design and Practical Experience (5 units)

The objective of this non-graded core requirement component is to give opportunities to students to acquire
substantial design and practical experience both as a part of formal courses as well as in an informal
setting. Second and even more important objective of this course is to inculcate design thinking among
students and facilitate gaining some design immersion experience. Design and Practical Experience (DPE)
component is introduced to promote learning by doing which does two important things: it allows students
to immerse themselves in the environment in which work is to be done, so that they can understand the
values and expectations of the target beneficiaries. Secondly, it enables a fresh look at problems, not only
at the ways of defining them, but also at the ways to solve those including skill-sets that are required to
address them. A shift from problem based learning (acquisition of knowledge) to project based learning
(application of knowledge), where the projects are grounded in problems outside the classrooms and
labs in everyday scenarios, will involve students in reality, and reality in education. Design and Practical
Experience bridges division between the curricular and the co-curricular, and encourages curiosity and
involvement that arise out of total absorption in a subject of interest. Non-graded units in Design and
Practical Experience can be earned through one or more the following:
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4.4

(b)

+ Specialized Elective Courses related to Design and Practical Experience (Maximum 2 Units)
* Regular Courses with optional Design and Practical Experience Component (Maximum 2 Units)

«  Summer/winter/semester/ SURA/DISA projects with Institute faculty, not evaluated for earning
credits (Maximum 2 units)

+  Co-curricular projects such as Robocon, SAE-mini-baja, etc. (Maximum 2 Units)

e Summer Internships with Industry (Maximum 2 Units)

*  One Semester Internship (Maximum 5 Units)

+  Workshop Module on Design and Practical Experience offered by Faculty/Visitors (1 Unit each)

Minimum and Maximum durations for completing degree requirements

The minimum and maximum permitted duration of each academic programme will be determined in terms
of number of registered regular semesters, hereinafter called registered semesters. Any semester in which
a student has registered for a course will be called a registered semester subject to the following:

(i) Only the First and Second semesters of an academic year can be registered semesters. The summer
semester will not be counted as a registered semester.

(i) A semester when a student has been granted semester withdrawal or granted semester leave will not
be considered as a registered semester.

(iii) The semester when a student is suspended from the Institute on disciplinary grounds will not be counted
towards the number of registered semesters.

(iv) A semester in which a student is allowed by the Institute to undergo semester - long internship will be
counted as a registered semester.

The summer semesters shall normally be available for earning credits. However, after the student has
registered for the maximum permissible number of registered semesters, the subsequent summer semesters
will not be available for earning credits.

The minimum and maximum permissible number of registered semesters for completing all degree
requirements are defined in Table 7.

Table 7 : Minimum and Maximum permissible duration for completing degree requirements.

Programme Name Minimum Number of Maximum Number of Registered Semesters
Registered Semesters Permitted for Completing Degree Requirements
B.Tech. 8 12*
Dual Degree 12 14*

*If a student opts for the slow-paced programme, then the maximum permissible number of registered semesters shall be
increased by two semesters.

4.5
(@)
(b)

(c)

(d)

Absence During the Semester
A student must inform the Dean, Academics immediately of any instance of continuous absence from classes.

A student who is absent due to illness or any other emergency, up to a maximum of two weeks, should
approach the course coordinator for make-up quizzes, assignments and laboratory work.

A student who has been absent from a minor test due to illness should approach the course coordinator for
a make-up test immediately on return to class. The request should be supported with a medical certificate
from Institute’s medical officer. A certificate from a registered medical practitioner will also be acceptable
for a student normally residing off-campus provided registration number of the medical practitioner appears
explicitly on the certificate.

In case a student misses a minor test on the same day on which he/she has appeared in another test, a
medical certificate from the institute’s medical officer will only be acceptable.
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(e)

4.6

In case of absence on medical grounds or other special circumstances, before or during the major examination
period, the student can apply for ‘I’ grade. At least 75 % attendance in a course is necessary for being eligible
for request of I-grade in that course. An application requesting I-grade should be made at the earliest but not
later than the last day of major tests. An online application should be made by the student. On submission of
a medical certificate/Dean’s permission, the UG section verifies the certificate and forwards the request to
the concerned course coordinator. The course coordinator verifies the attendance requirement and forwards
the application to the Head of the Department/Centre/School of the student’s programme. Head’s approval
is contingent upon the satisfaction of attendance requirement. On approval, an ‘I’ grade is awarded to the
student. All evaluation requirements for students with ‘I’ grade should be completed before the end of the
first week of the next semester. Upon completion of all course requirements, the ‘I’ grade is converted to a
regular grade (A to F, NP or NF).

In case the period of absence on medical grounds is more than 20 working days during the semester, a student
may apply for withdrawal from the semester, i.e. withdrawal from all courses registered that semester. Such
application must be made as early as possible and latest before the start of the major tests. No applications for
semester withdrawal will be considered after the major tests have commenced. Dean, Academics, depending
on the merit of the case, will approve such applications. Partial withdrawal from courses registered in a
semester is not allowed.

If a student is continuously absent from the institute for more than four weeks without notifying the Dean
Academics, his/her name will be removed from institute rolls.

Conditions for Continuation of Registration, Termination / Re-start, Probation
and Warning

During the first two registered semesters of an undergraduate programme, a student is registered for a total of
34 credits, besides non-graded units. By the end of the first two registered semesters, not including summer, a
student is expected to earn a minimum number of credits (excluding non-graded units) as specified in Table 8, in
order to continue registration. If a student does not meet this criterion, his/her performance is classified as “Poor
Performance”, and he/she may opt to start the programme afresh, or else his/her registration will be terminated.
This option to re-start the programme is available to a student only once.

Table 8 : Criteria for continuation at the end of second registered semester

Earned Credits
Description (excluding non-graded units) Decision
GE/OBC SC/ST/PD
Minimum for Continuation 23 19 Continuation of registration
Poor Performance <22 <18 Restart (Once only)/Termination of
registration

(a)

If a student chooses to restart after the first two registered semesters, then his/her credits earned and
semesters registered will not be carried over. The re-start will be indicated on the transcript. The re-start will
be permitted only once. If at the end of two registered semesters after re-start, the earned credits are less
than or equal to 22 for GE/OBC or less than or equal to 18 for SC/ST/PD students, then the registration will
be terminated.

Each student is expected to earn at least 12 credits in each registered semester with an SGPA greater than
or equal to 5.0. If the performance of a student at the end of any registered semester is below this minimum
acceptable level, then he/she will be placed on probation, a warning shall be given to him/her and intimation
sent to the parents.

A student placed on probation shall be monitored, including mandatory attendance in classes, special tutorials
and mentoring. Mentoring would comprise structured guidance under a senior/postgraduate student.

If the performance of a student on probation does not meet the criterion in item (b) in the following registered
semester, then the student would face termination, and will be permitted to register by the Dean, Academics only
if the department makes a favourable recommendation. The Head of the Department’s recommendation shall
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(e)

be prepared after consultation with the student, and should include (i) feasibility of completing the programme
requirements, and (ii) identification of remedial measures for the problems leading to poor performance.

The registration of any student will be limited to 1.25 times the average earned credits of the previous two
registered semesters, subject to a minimum of 12 credits and a maximum of 26 credits.

Slow-paced programme

(@)

(b)

(c)

If a student has earned the minimum credits specified in Table 8 for continuation but has less than 28 Earned
Credits at the end of the first two registered semesters, he/ she will be eligible to opt for the slow-paced
programme. A student opting for such a programme shall be permitted two additional registered semesters
for completing degree requirements as indicated in Table 7.

In the slow paced programme, the upper limit for credits registered in a semester will be 18. A student in this
programme is expected to earn at least 9 credits with minimum SGPA of 5.0 in any semester, falling which
he/ she will be issued a warning and placed on probation.

A student placed on probation would be monitored, including mandatory attendance in special tutorials and
mentoring.

If the performance of a student on probation does not meet the above criterion in the following registered
semester, then the student would face termination and will be permitted to register by the Dean Academics
only if the department makes a favourable recommendation. The Head of the Department’s recommendation
shall be prepared after consultation with the student, and should include (i) feasibility of completing the
programme, and (ii) identification of remedial measures for the problems leading to poor performance.

The semester-wise schedule of the slow-paced programme shall be defined by the respective department
for each student.

4.7 Scheme for Academic Advising of Undergraduate Students

Advising Scheme for Regular Students

(a)

(b)

(c)

(d)

(e)

(f)

There is a class committee for each entry year of all programmes. The class committee is responsible for
providing consistent and uniform academic advice to the entire batch of students.

Class committee shall consist of a Chairman, at least two faculty members of the department (one of them will
function as convenor of the class committee) and elected student representatives (as per CAIC constitution)
including a student coordinator. All student coordinators of courses intended for the batch in a given semester
and special advisors of academically weak students will be permanent invitees to the class committee. The
faculty members in the class committee would be referred to as Faculty Mentors for the batch.

A Chairperson appointed for each entry year of students by the Head of the Department shall be associated
with the batch till it graduates and will provide basic guidance for formulating course plan and electives for
the students of the batch.

The Convenor of a class committee will be appointed in a year-specific fashion - for example, the convenor of
the second year class committee would continue in the same position for 3 years, serving consecutive batches.

Students can approach any class committee member for academic advice before registration. In other words,
all the three members of the class committee will have the functional role of mentor and local guardian for all
the students. In case of need for any exception and relaxation in rules or regulations pertaining to registration
of courses, the class committee convenor will recommend and forward the request.

The faculty members of the committee in consultation with the elected representatives of the students will
provide academic advice applicable to all the students in general. The class committee is also expected to
discharge following responsibilities:

(i)  Considering mid-semester feed-back about courses running in the current semester
(i)  Identifying electives for the subsequent semester

(i)  Addressing issues related to scheduling and categorisation of courses

(iv) Organising STIC events for the batch.
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The class committee convenor with the support of student coordinator will organise at least one Student-
Teacher Interaction Committee (STIC) event in each semester for interaction between class committee
members and all the students of the batch.

The Chairman, Convenor and the other faculty members of first year class committee would be identified by
the department prior to the orientation of new students. During orientation, students and their parents will be
introduced to these class committee members.

Advising Scheme for Academically Weak Students

(@)

(e)

(h)

The students on probation in each batch will be put under a special advisor, identified by the department,
who is expected to monitor the students on probation in a personalised manner. Normally, not more than 5-8
students would be assigned to a special advisor. Heads of Departments will appoint special advisors at the
beginning of an academic session.

A meeting of the special advisors with Dean, Academics would be held at the beginning of each semester
for coordination of the advising process.

A student on probation is expected to be in close contact with the advisor by meeting him/her at least once
every 3 weeks for the entire period during which the student continues to remain in probation. Special advisors
will be invitees to the class committee meetings.

Special advisor in consultation with the parents and student counsellor, if required, will make a student-specific
academic plan. The special advisor is expected to:

. Closely interact with the weak student and his/her parents
. Formulate individualised academic plan

. Manage and track counselling process of the student, if any, in coordination with the Associate Dean,
Student Welfare.

. Approve their registration

. Manage the recommendation/appeal for termination/continuation process in consultation with Head of
the Department and Dean, Academics.

At the time of registration for a semester, the student meets his/her advisor if possible with parents, to:

+ lIdentify specific problems and ways to mitigate the same

*  Formulate academic plan and target(s) for the semester

*  Help Head of the Department in the processing of the student’s appeal against termination, if applicable
»  Approve the registration of the student online.

The student being placed under probation for the first time may also meet the counsellor during this period,
if needed. The counsellor can provide professional help in identifying to resolving problems. Counsellors’
input will be available to the special advisor. During the add-drop period, the student, preferably along with
his/her parents, should come and meet the Counsellor.

While considering any appeal from an academically weak student for continuation of his registration, the
Dean, Academics would consider the following:

(i) whether he/she has met his/her Advisor and Counsellor at the scheduled times on a regular basis and
(i) whether he/she is regular in help sessions.

Registration of a student under probation will not be approved for the next semester if he/she does not
comply with the process of meeting the advisor and counsellor. He/ she will then be required to withdraw
from the semester.

A student on probation will not be permitted to contest for any position of responsibility. However, he/ she will
be permitted to participate in extra-curricular activities in a restricted fashion only on specific recommendation
of his/her advisor.

An Institute level committee known as the Welfare Committee would monitor the entire operation of academic
advising for weak students. Functions of the Welfare committee include monitoring the performance of weak students
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and making the final recommendations regarding termination/ continuation, restarting first year and slow-paced
programme requests. This committee would also evaluate the weak students based on the feed-back regarding

(i) regularity in meeting the advisor and /or counsellor
(i) student’s attendance in help sessions and
(iii) academic performance.

A summary of the weak student’s performance would be made available to the class committee members, Head of
the student’s Department as well as Course Coordinators of the courses in which the student is currently registered.

Student Mentors

(a) Each student will be assigned a student mentor from the same hostel and preferably from the same discipline
to mentor students on academic and extra-curricular activities and provide feed-back to the advisor and
counselor in case of weak students.

(b) There are individual incentives for good student mentors. Also, hostels performing well on mentoring benefit
in terms of points towards BSW trophy.

4.8 Capability Linked Opportunities for Undergraduate Students

A student who clears all the first year credit requirements with CGPA 7.0 and above will be permitted to register
for additional credits from third semester onwards. A student will be permitted to register for up to 26 credits per
semester provided

(a) The student has cleared all courses for which the student has registered till then and
(b) his/her CGPAis 7 or above

In case a student does not meet this requirement but has cleared 20xN credits, where N is the total number of
semesters spent, then he/she can register up to a maximum of 24 credits.

A student registering for 26 credits in each semester after the end of first year can complete a maximum of 190
credits at the end of 4 years. Similarly, a student registering for 24 credits in each semester after first year can
complete a maximum of 178 credits. Since the graduation requirement for 4-year B.Tech programmes varies
between 145-155 Earned Credits, it will be feasible for capable students to add value to their degrees by registering
for additional courses of their choice.

Students can make use of these additional credits in two blocks of 20 credits to opt for:
(a) Minor/Interdisciplinary Area Specialization
(b) Departmental Specialization

A student based on his/her performance and interest can choose either one on both. Successful completion of
minor area credits and/or departmental Specialization will be indicated on the degree.

When a student opts for a departmental specialization and/or a minor area, he/she can use 10 open category
credits (mandatory degree requirement) towards departmental specialization and/or minor area requirements. For
example, a student registered for B.Tech (Chemical engg.) and opting for minor area in Computer Science and
Engg., can opt for courses prescribed for minor area in Computer Science and Engg., as part of mandatory 10
credits requirements under OC. He/she will need to do additional 10 credits in the minor area to be eligible for
Minor area specialization in the degree.

A student may not opt for either of the two but can do additional credits through open choice of courses. In case
a student cannot meet requirements of a minor area or departmental Specialization, additional credits earned by
the student over and above his/her degree requirement will be used for DGPA calculation and will be indicated
on his/her transcript.

A set of pre-defined courses of total 20 credits in a focus area comprises a Departmental Specialization if the
courses belong to the parent Department of an undergraduate programme, or a Minor/ Interdisciplinary Area
Specialization if the courses belong to a different Department/Centre/School. Additional conditions and details of
individual specializations are given in Section 7.

If any course of a Minor/Interdisciplinary area overlaps with any core course (DC or PC category courses) or
elective course (DE or PE category courses) of the student’s programme, then credits from this course will not count
towards the minor area credit requirements, though this course may contribute towards satisfying the requirement
of the Minor/Interdisciplinary area. In such a case, the requirement of 20 credits must be completed by taking
other courses of the specialization.
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4.9 Change of Programme at the End of the First Year

(@)

(e)

An undergraduate student is eligible to apply for change of branch at the end of the first year only, provided
he/she satisfies the following criteria:-

(i) CGPA for General and OBC category students : >8.00
(i) CGPAfor SC/ST and Person with Disability category students : >7.00

(iii) Earned credits/non-graded units at the end . All credits of core and non-graded
of the second semester of the first year units of the first year

(iv) Optionally, one first year course would be identified by each programme, in which the grade of the
applicantis equal to or above B. Alist of such courses identified for various programmes is given in Table 9.

The student should have no disciplinary action against him/her.

Change of the branch will be permitted strictly in the order of merit, in each category, as determined by CGPA
at the end of first year, subject to the limitation that the actual number of students in the third semester in the
branch to which transfer is to be made should not exceed its sanctioned strength by more than 15% and the
strength of the branch from which transfer is being sought does not fall below 85% of its sanctioned strength.

In case more than one student applying for programme change have the same CGPA, the tie shall be resolved
on the basis of JEE ranks of such applicants.

The conditions mentioned in item (a) above will not be insisted upon for change to a branch in which a vacancy
exists with reference to the sanctioned strengths, and the concerned student was eligible as per JEE Rank for
admission to that branch at the time of entry to IIT Delhi. However, these conditions will continue to apply in
case of students seeking change to a branch to which the concerned student was not eligible for admission
at the time of entry to IIT Delhi.

Table 9 : Qualifying criterion as per a (iv) for change of branch

S. No. Programme Code and Name of the Programme Specified Course in which a
to which change is sought minimum of B grade is required
1 BB1 | B.Tech. in Biochemical Engineering and CML100: Introduction to Chemistry
Biotechnology
2 BB5 | B.Tech. and M.Tech in Biochemical Engineering and | CML100: Introduction to Chemistry
Biotechnology
3 CH1 | B.Tech in Chemical Engineering MTL101: Linear Algebra and Differen-
tial Equations
4 CH7 | B.Tech. and M.Tech in Chemical Engineering MTL101: Linear Algebra and Differen-
tial Equations
5 CE1 | B.Tech in Civil Engineering APL100: Engineering Mechanics
6 CS1 | B.Tech. in Computer Science and Engineering COL100: Introduction to Computer
Science
7 CS5 | B.Tech. and M.Tech in Computer Science and COL100: Introduction to Computer
Engineering Science
8 EE1 | B.Tech. in Electrical Engineering None
9 EE3 | B.Tech. in Electrical Engineering (Power and None
Automation)
10 MT1 | B.Tech. in Mathematics and Computing MTL100: Calculus
11 MT6 | B.Tech. and M.Tech. in Mathematics and Computing | MTL100: Calculus
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12 ME1 | B.Tech. in Mechanical Engineering None
13 ME2 | B.Tech. in Production and Industrial Engineering None
14 PH1 | B.Tech. in Engineering Physics PYL100: Electromagnetic Waves and

Quantum Mechanics

15 TT1 | B.Tech. in Textile Technology APL100: Engineering Mechanics

4.10 Self-study Course

A self-study course will be from the regular UG courses listed in this document (Section 10). The main features of
a self-study course are as follows:

(a) A student may be given a self-study course not exceeding 5 credits in the final semester if he/she is short
by a maximum of 5 earned credits required for graduation provided that the course is not running in that
semester as a regular course. Students in the Dual-degree programmes are allowed to avail of this provision
during their last semester. However, they would be permitted to take only a UG course as a possible self-
study course. A student can make use of this provision only once during the programme.

(b) Astudent may also be permitted to do a U.G. core course not exceeding 5 credits in self-study mode at most
once during the program, provided he/she has failed in it earlier and the course is not being offered as a
regular course during that semester.

(c) Students should apply for a self-study course with appropriate recommendation of a Course Coordinator
and the Head of the Department of the student’s programme. The final sanction of a self-study course to a
student is made by the Dean, Academics.

(d) Normally, no formal lectures will be held for a self-study course but laboratory, design and computation
exercises will be conducted if they form an integral part of the course.

(e) The Course Coordinator will hold minor and major tests besides other tests/quizzes for giving his/her
assessment at the end of the semester. In summer semester, there will be at least one mid semester test
and a major test.

(f)  The self-study course will run during the total duration of the semester (including summer semester).

4.11 Assistantship for Dual-degree Programmes

The students of dual-degree programmes will be considered for award of institute research/ teaching assistantship
if they have earned 135 credits. Only those students who have either qualified GATE or have a CGPA more than
8.0 will be eligible for this assistantship. The assistantship will be provided for a maximum period of 14 months
beginning from the summer semester following eighth semester, provided the student is registered for M.Tech
Major Project in that semester. A student availing assistantship will be required to provide 8 hours of assistance
per week besides his/ her normal academic work. For continuation of assistantship a student will need to secure
SGPA of 7.0. A student will be eligible to receive assistantship from sources other than institute fund or MHRD if
he/she has a CGPA of 7.0 and has earned 135 credits.

A student receiving assistantship will be eligible for total of 30 days leave during the 14-month period. He/she will
not be entitled to mid-semester breaks, winter and summer vacations.

4.12 Admission of UG Students to PG Programmes

Undergraduate students of the Institute are eligible for admission to PG programmes at lIT Delhi. For admission to
PG programme the minimum CGPA required at the end of sixth semester shall be 7.5. The student will be awarded
both the degrees - B.Tech and the PG degree on successful completion of the degree requirements of both the
programmes with provision for waiver of a maximum of 10 credits.

4.13 Measures for Helping SC/ST Students

A number of measures exist for helping students belonging to SC and ST categories. A senior faculty member
is appointed as adviser to SC/ST students for advising them on academic and non-academic matters. Financial
measures for helping SC/ST students are described in the Prospectus.

26



Courses of Study 2018-2019

5. POSTGRADUATE DEGREE REQUIREMENTS, REGULATIONS AND PROCEDURES

5.1 Degree Requirements

The detailed degree requirements for M.Sc., M.B.A., M.Des. M.Tech., M.S. (Research) and Ph.D. degrees and
D.LLT. are listed in Table 10.

5.2 Continuation Requirements

The detailed requirements for continuation as a student in the respective programme for M.Sc., D.L.I.T., M.B.A,,
M.Des. M.Tech., M.S. (Research) and Ph.D. degrees and D.l.I.T. are listed in Table 10. Failure to maintain the
specified academic standing will result in termination of registration and the student’s name will be struck-off the rolls.

The maximum permitted duration of each programme will be determined in terms of number of registered semesters.
Any semester in which a student has registered for a course will be called a registered semester subject to the
following:

(a) Only the 1st and 2nd semesters of an academic year can be registered semesters. The summer semester
will not be considered as a registered semester.

(b) A semester when a student has been granted semester withdrawal or granted leave will not be considered
as a registered semester.

(c) The semester when a student is suspended from the Institute on disciplinary grounds will not be counted
towards the number of registered semesters.

The summer semesters falling in between the permitted registered semesters shall be available for earning credits.
After the student has registered for the maximum permissible number of registered semesters, the subsequent
summer semesters will not be available for earning credits.

5.3 Minimum Student Registration for a Programme

A M.Sc., M.B.A., M.Des. or M.Tech. programme will not be run unless the number of students registered for
that programme is six or more. If the number of students left in a programme at the end of the 2nd semester is
less than four, the same programme may be looked into for temporary suspension by the Board of Educational
Research and Planning.

5.4 Lower and Upper Limits for Credits Registered

For students pursuing M.Sc., M.B.A., M.Tech. and M.S.(Research), the minimum registration requirement in a
semester are specified in Table 10. These minimum credit requirements are not applicable for graduating students
who require lower than the proposed minimum to graduate.

5.5 Audit Courses for PG Students

(@) M.Tech./M.S.(R)/ M.Sc./ Ph.D. students are eligible for auditing a course at any time before completion of
the programme.

(b) A student can request for an audit grade in any course provided he/she is eligible to earn audit credits,
he/she is already registered for that course and it is not a core requirement of the student’s programme.
The request for auditing a course should be made on or before the last date for audit requests as defined
in the semester schedule.

(c) Astudent earns either an NP (audit pass) or an NF (audit fail) grade for an audit course. The audit pass (NP)
grade may be awarded if the student satisfies the attendance criteria specified for the course and he/she
has obtained at least a ‘D’ grade. The course coordinator can specify a higher criterion for audit pass at the
beginning of the semester. If either of these requirements is not fulfilled, the audit fail (NF) grade is awarded.

(d) Grades obtained in an audit course are not considered in the calculation of SGPA or CGPA.

(e) M.Tech., M.Sc., M.S.(R) and Ph.D. students can audit a course over and above their credit requirements, as
specified by the supervisor and SRC. Audited credits do not count for graduation requirements of PG students.
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(f) Non-credit core courses or core courses not considered for calculation of SGPA or CGPA for PG programmes
like Ph.D., MBA, M.Tech., M.S. (R) should not be referred to as audit courses. These courses should be treated
like similar core requirements for UG programmes such as Introduction to Programme. A student can earn
either a S or Z grade in such courses. The grade S indicates successful completion. A student has to earn a
S grade in such a course to meet the core requirements of a programme.

5.6 Award of D.I.I.T. to M.Tech./MBA Students

If a student after completing the maximum period available for the M.Tech. programme is not able to get the required
minimum DGPA of 6.0 with the minimum required credits for the respective programme, then he/she can apply
for a D.L.I.T. irrespective of whether the department/centre runs a Diploma programme or not. For the award of
D.LLT., the student must have earned a minimum of 36 valid credits with a minimum CGPA of 5.5. The request for
the award of DIIT must be made within 5 years of the date of joining the programme.

In case of M.B.A., DIIT shall be considered if at least 36 credits (9 courses from core and 3 courses from focus
module) +4 compulsory audit courses, have been completed satisfactorily with a minimum CGPA of 5.5.

5.7 Regulations for Part-time Students

Normally, part-time M.Tech. and M.S. (Research) students are expected to complete the degree requirements in six
semesters. In case of special circumstances, including extension of project work, the student can be allowed to continue
beyond six semesters but in any case he/she cannot extend registration beyond ten semesters excluding summer
semesters. In case of full-time students converting to part-time registration, the limit of six semesters will continue to apply.

5.8 Leave Rules for D.I.I.T., M.Des., M.Tech. and M.S. (Research)

Afull-time D.I.L.T., M.Des., M.Tech. or M.S. (Research) student during his/her stay at the Institute will be entitled to
leave for 30 days (including leave on medical grounds), per academic year. Even during mid-semester breaks, and
summer and winter vacations, he/she will have to explicitly apply for leave. He/she, however, may be permitted to
avail of leave only up to 15 days during winter vacation at the end of the first semester.

The leave will be subject to approval of the Head of Department/Centre/Programme/School Coordinator concerned
and a proper leave account of each student shall be maintained by the Department/Centre/Programme / School
Coordinator concerned.

5.9 Assistantship Requirements

AD.LLT, M.Des., M.Tech. or M.S. (Research) student irrespective of the source of assistantship, must attend at
least 75 % of classes in each course in which he/she is registered. In case his/her attendance falls below 75 % in
any course during a month, he/she will not be paid assistantship for that month. Further, if his/her attendance again
falls short of 75 % in any course in any subsequent month in that semester, his/her studentship and assistantship
will be terminated. For the above purpose, if 75 % works out to be a number which is not a whole number, the
immediate lower whole number will be treated as the required 75 % attendance.

The students are expected to put in 8 hours per week towards the work assigned by the Institute. Continuation
of assistantship in a subsequent semester would be conditional to satisfactory performance of the assigned
work and a SGPA of 7.0 or more (relaxed to 6.75 for SC/ST and PH students registered in M.Des., M.Tech. and
M.S. (Research) programmes).

5.10 Summer Registration

Summer semester registration for PG students is admissible. M.Tech./M.S. (R)/M.Des. students will be
allowed to register for maximum of one course (upto 4 Credits) and M.B.A./M.Sc. students upto 2 courses in
the summer. Summer semester registration for PG students is permitted only when a student would graduate
on completion of the courses registered in summer, and it is recommended by DRC/CRC. For projects, in
case X grade is awarded in the second semester, the student would be expected to register during summer for
completion of the project. Normally regular courses would not be offered during summer semester. Courses
can, however, be offered by departments/centres/Schools for taking care of special situations subject to the
availability and consent of faculty.
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5.11 Master of Science (Research) Regulations

The M.S. (Research) programme will comprise of 15 credits of the course work and 36 credits of the research
work. The 15 credits of course work should not include any component of minor project. In the first semester
the student has to register for a minimum of 09 and a maximum of 15 credits. In the first semester, the part-time
students can only register for course work with minimum and maximum limits of 3 and 12 credits, respectively.
The course work must be completed by the end of third semester; otherwise the registration of the student will
stand cancelled.

The larger project component gives the student an opportunity to conduct in-depth investigation on a topic of
his/her interest. The project will be monitored by the Student Research Committee (SRC) and the students
will have to register for thesis (project course no. xxD895, ‘xx’ is department/school code) for 36 credits. An ‘X’
grade is awarded at the end of each semester until the project work gets completed and the thesis is written.
Nominally the M.S.(R) programme is expected to take 4 semesters (excluding summer). Upon completion of
project work, a thesis is written that is evaluated by one internal and one external examiner. Upon satisfactory
recommendations from the examiners, the thesis defence can be conducted before a committee. Conversion
to Ph.D. is also possible. For further details, see the “Rules and Regulations for Master of Science (Research)
Programme” booklet.

5.12 Migration from one PG programme to another PG Programme of the Institute

Provision exists for the PG students of the Institute to move from (i) M.Tech./M.S.(R) to Ph.D., (ii) M.Tech. to
M.S.(R), and (iii) M.S.(R) to M.Tech. as per details given in the table below:

M.Tech./M.S.(R) to Ph.D. M.Tech. to M.S.(R) M.S.(R) to M.Tech.

Timing > 1st Sem. > 1st Sem. & < 3rd Sem. > 1st Sem. & < 3rd Sem.
Eligibility |= 8.0 SGPA/CGPA & = 12 credits |= 12 credits = 12 credits
Admission |DRC/CRC (Evaluation) DRC/CRC (Evaluation) DRC/CRC (Evaluation)
Credits Credits transfer as recommended |Credits transfer as Credits transfer as

by DRC/CRC recommended by DRC/CRC |recommended by DRC/CRC
Duration Max. 7 years from date of joining |Max. 5 years from date of Max. 5 years from date of

M.Tech./M.S.(R) joining M.Tech. joining M.S. (R)

Full-time M.Tech. and M.S.(R) students of IIT Delhi interested in joining the Ph.D. programme within two years of
completion of their M.Tech./M.S.(R) will be granted waiver of residency period. The course work requirements be
made up by either additional credits (6 credits as per present norms) taken during their M.Tech./M.S.(R) period
(over and above their minimum Degree requirements) or in the summer semester (first or second) by identifying
courses. In all cases, the request for such credit transfer be recommended by the concerned DRC/CRC/SRC as
relevant to their respective Ph.D. programmes.

5.13 Doctor of Philosophy (Ph.D.) Regulations

The award of Ph.D. degree is in recognition of high achievements, independent research and application of
scientific knowledge to the solution of technical and scientific problems. Creative and productive enquiry is the
basic concept underlying the research work. In order to overcome any deficiency in the breadth of fundamental
training or proper foundation for advanced work, special preliminary or pre-Ph.D. courses are given by each
Department/Centre/School. These courses are given either by faculty members or by guest-speakers and
specialists in the field of research.

5.13.1 Course requirements

Candidates admitted to non-engineering departments and having a B.Tech./M.Sc./M.A. or equivalent degree are
required to complete a minimum of 12 credits. Relaxation up to 6 credits in the course work can be considered
for those with M.Phil. degree. The requirement of pre-Ph.D. Course Credits/work for Ph.D. student admitted to
engineering department and having a B.Tech. and M.Sc. Degree is 20 credits. Individual Academic Unit may
recommend minimum course work requirements beyond the minimum requirements specified by the Institute, with
details as described below.
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M.Tech. or equivalent degree holders admitted to Ph.D. are required to complete a minimum of 6 credits. The
Departments /Centres/Schools may stipulate a larger number of credits in general or in specific cases. The course
requirement will be determined by the Department/Centre/School Research Committee (DRC/CRC/SRC) on
the recommendations of the supervisor after due consideration of the background of the student in relation to
the proposed topic of research. These courses can be prescribed from existing M.Tech. courses and/or from
special pre-Ph.D. courses including laboratory, seminar, foreign language, etc. Normally, no independent study
course will be allowed for Ph.D. students.

Further, in case a Ph.D. student having completed 20 credits is unable to complete the research at the Ph.D.
level for any reason whatsoever, he/she may be allowed to complete M.S. (Research) degree requirement as
per Institute rules.

A student shall be formally registered/admitted to the candidacy of Ph.D. degree only after he/she has cleared
the comprehensive examination. Students would be permitted to take the comprehensive examination only after
they have submitted a research plan and have completed the course work (including compulsory audit course
- HUL 810: Communication Skills). Full-time and part-time students must clear the comprehensive examination
within a period of 18 months and 24 months, respectively, from the date of joining. A maximum of two chances
will be given to any student to clear the comprehensive examination. Every student, after having completed the
comprehensive examination must formally register for the candidacy on a form obtainable from the PG Section.

5.13.2 Time limit

In addition to the information in Table 10, the time limits shown in Table 11 apply for Ph.D. work.

Table 11 : Time limits for students registered under Ph.D. Programme

S. No. Candidate’s qualification
M.Tech. or equivalent B.Tech./M.Sc. or equivalent

1 Limits for Registration

1.1 | Minimum period of registration 2 years 3 years (can be reduced to
2 years with the approval of
Senate)

1.2 | Normal maximum period of registration 10 Semesters 10 Semesters

1.3 | Extended maximum period of registration | 14 Semesters 14 Semesters

2 Conversion from Full-time to Part-time Comprehensive examination with the approval of dean

Registration academics

5.13.3 Leave regulations
(a) Leave during course work

A full-time Ph.D. student, during his/her stay at the Institute will be entitled to leave for 30 days, including leave
on medical grounds, per academic year. Even during mid-semester breaks, and summer and winter vacations,
he/she will have to explicitly apply for leave. He/she, however, may be permitted to avail of leave only up to 15
days during winter vacation at the end of the first semester.

Leave beyond 30 days in an academic year may be granted to a research scholar in exceptional cases subject to
the following conditions:

(i) the leave beyond 30 days will be without Assistantship/Scholarship, and
(i)  such an extension of up to additional 30 days will be granted only once during the programme of the scholar.

In addition, a Ph.D. student who has completed his/her course work may be granted leave on medical grounds
up to 10 days per academic year.

Women research scholars will be eligible for Maternity Leave with assistantship for a period not exceeding 135
days once during the tenure of their Ph.D. programme.

The leave may be subject to the approval of the Head of Department/Centre/School/Programme Coordinator
concerned on the recommendation of the Supervisor; and a proper leave account of each research scholar shall
be maintained by the Department/Centre/School/Programme Coordinator concerned.
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5.13.4 Attendance requirements for assistantship

APh.D. studentirrespective of the source of research assistantship while pursuing course work, must attend at least
75 % of classes in each course in which he/she is registered. In case his/her attendance falls below 75 % in any
course during a month, he/she will not be paid Assistantship for that month. Further, if his/her attendance again
falls short of 75 % in any course in any subsequent month in that semester, his/her studentship and Assistantship
will be terminated. A research scholar after having completed the course work must attend to his/her research work
on all the working days and mark attendance except when he/she is on duly sanctioned leave. The requirement of
75 % attendance will apply as above, on daily attendance except in the cases where longer leave has been duly
sanctioned within the leave entitlement of the student. For the above purpose, if 75 % works out to be a number
which is not a whole number, the immediate lower whole number will be treated as the required 75 % attendance.

All scholars who are offered assistantship are expected to put in 8 hours per week towards the work assigned by
the Institute. Continuation of assistantship in the subsequent semester would be conditional, subject to satisfactory
performance in the work assigned.

5.13.5 Further regulations governing Ph.D. students

The Ph.D. degree of the Institute may be conferred on a candidate who fulfills all the requirements detailed in the
Ordinances and other rules, approved by the Senate. Some of the important regulations are given below:

(i) Applications for Ph.D. registration, i.e., for entry to a course of study and research leading to Ph.D.
degree must be made to the Board of Academic Programmes (BAP) on the approved form. The date
of registration is normally the date of joining the programme. However, in exceptional cases the date of
registration may be preponed by a maximum of 6 months by the BAP if it is convinced that the candidate
has spent adequate amount of time on research earlier.

(i) The academic programme of all the Ph.D. candidates in a Department/Centre/School will be coordinated
by the DRC/CRC/SRC appointed by the BAP.

(iii) The supervisor shall be a full-time member of the academic staff of the Institute. The supervisor(s) shall
be appointed within three months of joining the programme. For this, Ph.D. candidates must fill up the
required portion of the prescribed form, following which supervisor(s) must fill up the required portion,
and the Student Research Committee (SRC) must be finalized by the respective DRC/CRC/SRC, of
the Academic Unit. This process must be completed within three months of the Ph.D. candidates date
of first registration. If necessary, the Board of Academic Programme on the recommendations of the
Supervisor through the DRC/CRC/SRC, may appoint Joint Supervisor(s) not exceeding two from inside
or outside the Institute. Normally, there should not be more than two supervisors for a candidate from
within the Institute. Appointment of any Joint Supervisor would not be permitted after a lapse of eighteen
months from the date of registration of the candidate, except in case when none of the supervisors is in
the Institute for a year or more at a stretch.

(iv) The DRC/CRC/SRC shall meet from time to time and review the progress of each candidate in the course
work, as well as research, by any means, including oral examination of the candidate, if necessary, and
recommend, after due consultation with the supervisor(s), such steps to the candidate as are necessary
to improve his/her performance.

(v) The progress of each candidate will be monitored by the DRC/CRC/SRC. For this purpose the following
procedures will be followed:

(@) Ph.D. research work will be compulsorily given a course number, DTD 899 (Doctoral Thesis) for
all candidates across the Institute.

(b) The DRC/CRC/SRC Secretary/Ph.D. Coordinator will be Coordinating collection of progress
reports written and signed by the scholars and forwarded by the supervisors every semester.

(c) The supervisor(s)/SRC/DRC/CRC will evaluate the progress of the student every semester.
(d) X grade will be awarded if the progress is ‘satisfactory’ in that semester.

(e) Ifthe progress is ‘unsatisfactory’, ‘U’ grades will be awarded. For the first appearance of ‘U’ grade,
a warning would be issued to the candidate by Dean, Academics. If his/her performance does not
improve after warning, the assistantship may be withheld.

(f)  If there are two consecutive ‘U’ grade (in consecutive semesters), the registration will stand
terminated.
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(vi)

(vii)

(g) Submission of progress report should continue till submission of thesis.

(h) Like all other courses, the grades for DTD 899 will be discussed in the Department/Centre/School
as per the semester schedule.

The above process will continue till the thesis is submitted.
The candidate may submit the thesis at any time provided that :

(@) He/she has completed the minimum period of registration including any extension prescribed by
the Board of Academic Programmes (BAP).

(b) He/she has completed the course work requirement as prescribed by the DRC/CRC/SRC with
DGPA not below 7.50 and has also cleared the comprehensive examination.

(c) He/she has submitted at least two months in advance, the title and a synopsis of the thesis. The
Synopsis along with the list of examiners suggested by the supervisor needs to be approved by
the DRC/CRC/SRC and then forwarded to Dean, Academics.

The thesis shall normally be written in English in the specific format and shall contain a critical account
of the candidate’s research. It should be characterized by discovery of facts, of fresh approach towards
interpretation of facts and theories or significant contribution to knowledge of design or development, or
a combination of them. It should bear evidence of the candidate’s capacity for analysis and judgement
and also his/her ability to carry out independent investigation, design or development. A thesis should
normally be supplemented by published work. No part of the thesis or supplementary published work,
shall have been submitted for the award of any other Degree/Diploma. Normally, three copies of thesis
in soft cover have to be submitted in the format prescribed by the Institute. In case of joint supervision,
four copies of the thesis are required to be submitted.

(viii) On receipt of the title and synopsis of a thesis, the Dean, Academics will appoint a Board of Examiners

(ix)

(x)

(xi)

for each candidate. The Board will consist of one (or two) internal examiner(s), normally the supervisor(s),
and two external examiners, one from within India and one from abroad who shall be expert in the
subject of thesis. These external examiners shall be chosen from a list of eight, to be recommended by
the supervisor(s) through the DRC/CRC/SRC while forwarding the title and synopsis of the thesis. The
candidate will be required to submit a fresh synopsis if more than 9 months elapse from the synopsis
submission date to the thesis submission date.

Each Examiner will submit a detailed assessment report recommending to the BAP, one of the following
courses of action:

(a) that the thesis be deemed satisfactory and that the candidate may defend his/her thesis orally
before a committee constituted for the purpose and any members of the faculty and research
students who wish to be present.

(b) that the candidate may submit a revised thesis before the expiry of a specific period. In the normal
circumstances, he/she may submit the revised thesis within a period of one year from the date of
communication in this regard from the Dean, Academics. However, in exceptional circumstances,
this period may be extended by the BAP by another one year : the total revision time irrespective
of the number of revisions allowed will not exceed a period of two years.

(c) that the thesis be rejected outright.

In the event of disagreement between the external examiners, the BAP may, as a special case,
appoint another external examiner, if the merit of the case so demands. The examiner will report
independently to the BAP.

The oral defence of the thesis shall be conducted by a committee consisting of the internal examiner(s)
and one external examiner. If none of the external examiners, is available for the conduct of the oral
defence, an alternative external examiner shall be appointed by the BAP for this purpose only.

On the completion of all stages of the examination, the Oral Defence Committee shall recommend to
the BAP one of the following courses of action:

(a) that the degree be awarded.

(b) that the candidate should be examined on a further occasion in a manner they shall prescribe.
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(c)

that the degree shall not be awarded.

In the case of (a) above, the Oral Defence Committee shall also provide to the candidate a list of
all corrections and modifications, if any, suggested by the examiners.

(xii) The degree shall be awarded by the Senate, provided that:

(@)
(b)

(c)

(d)

the Oral Defence Committee, through the BAP so recommends.

the candidate produces a ‘no dues certificate’ from all concerned in the prescribed form and gets
it forwarded along with the report of the Oral Defence Committee; and

the candidate has submitted two hard cover copies of the thesis, after incorporating all necessary
corrections and modifications including appropriate IPR notice. The hard bound copies of the
Ph.D. thesis, submitted after the viva-voce examination, must contain the appropriate copyright
certificate in the beginning of the thesis, on a separate page on the left side. One of these copies
is for the Department/Centre/School Library and the other is for the Central Library. A softcopy
of the thesis has been submitted to the Central Library.

AHindi translation of the thesis abstract is to be submitted as part of final submission (after examiner
reports are received). The students can seek assistance from Hindi Cell in this regard.

(xiii) The relevant IPR notice to be incorporated in the soft/hard bound thesis, reports etc. shall be chosen
from the following:

(@)

the thesis/report etc. for which formal copyright application has NOT been filed should carry the
copyright notice as:

© Indian Institute of Technology Delhi (IITD), New Delhi, 200 ... [the year of submission of the
thesis/report].

and for which formal copyright application has been filed with the copyright office. Should carry
the copyright notice as:

© Indian Institute of Technology Delhi (1ITD), New Delhi, 200 ...[the year of submission of the thesis/
report]. All right reserved. Copyright Registration Pending.

and for which, in-addition to a formal copyright application with the Copyright Office, patent/design
application has also been filed with the patent office, should carry the “IPR Notice” as:

Intellectual Property Rights
(IPR) notice

Part of this thesis may be protected by one or more of Indian Copyright Registrations (Pending)
and/or Indian Patent/Design (Pending) by Dean, Industrial Research & Development (IRD) Unit
Indian Institute of Technology Delhi (1ITD) New Delhi-110016, India. IITD restricts the use, in any
form, of the information, in part or full, contained in this thesis only on written permission of the
Competent Authority: Dean, IRD, IIT Delhi or MD, FITT, IIT Delhi.

The notices at ‘b’ and ‘c’ should only be, inserted after the formal application(s) has (have) been filed
with the appropriate office(s) as the case may be and the same has been confirmed by FITT office.

(xiv) If a member of the academic staff, who is registered for the degree, leaves the Institute before the
minimum period of registration is completed, he/she will be permitted to submit his thesis in due course,
provided that:

(@)
(b)

a substantial part of the research has been completed at the Institute; and

any additional work required can be adequately supervised.

A member of the academic staff who has commenced his research before joining the Institute may, at
the discretion of the BAP and on the recommendation of the Supervisor through the DRC/CRC/SRC
concerned, be permitted to include in his period of registration, part or all of the time spent on research
before joining the Institute, up to a maximum of one year.

(xvi) Amember of the non-academic staff of the Institute who satisfies eligibility qualifications may be considered
for admission to the degree as a part-time candidate provided his/her application is duly approved by
the Director of the Institute.
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Programme Code: BB1
Bachelor of Technology in Biochemical Engineering and Biotechnology
Department of Biochemical Engineering and Biotechnology

The overall Credit Structure BBP332 Bioprocess Engineering Laboratory 00315
Course Category Credits BBL431 Bio_proce_ss Technology 200 2
Institute Core Courses BBL432 Fluid Solid _Systems _ _ 200 2
Basic Sciences (BS) 22 BBL433 E_nz_yme Sc!ence and Engineering 3024
Engineering Arts and Science (EAS) 18 BBL434  Bioinformatics 2023
Humanities and Social Sciences (HuSS) 15 BBD451 Major Project Part-1 (BB1) 0063
Programme-linked Courses 1 BBL731 B!oseparatlon Englnes_arlng 303 45
Departmental Courses BBL732 Bloproce_ss Plant Design 3024
Departmental Core 69 BBL733 Recombmant Dl_\lATech_noIogy 2 03 35
Departmental Electives 10 CLL122 Ch_emlcal Rea_lctlon Englne_erlng-l _ 3104
Open Category Courses 10 CLL231 Fluid Mechanics for Chgmlcal E_nglneers 3104
Total Graded Credit requirement 155 CLL251 Heat Transfer for Chemical Engineers 3104
Non Graded Units 15 CLL252 Mass Transfer-l_ 3003
CLL261 Process Dynamics and Control 3104
Institute Core : Basic Sciences CLP301 Chemical Engineering Laboratory-I 003 15
CML100 General Chemistry 300 3 CLP302 Chemical E.ngineering Laboratory-II 00315
CMP100 Chemistry Laboratory 0042 Total Credits 69
MTL100 Calculus 3104
MTL101 Linear Algebra and Differential Equations 3104 Departmental Electives
PYL100 Electromagnetic Waves and Quantum 3003 BBL341 Environmental Biotechnology 3003
Mechanics BBL342 Physical and Chemical Properties of 2103
PYP100 Physics Laboratory 0042 Biomolecules
SBL100 Introductory Biology for Engineers 302 BBL343 Carbohydrates and Lipids in Biotechnology 2 1 0 3
Total Credits 22 BBV350 Special Module in Biochemical Engineering 1 0 0 1
and Biotechnology
Institute Core: Engineering Arts and Sciences BBD351 Mini Project (BB) 006 3
APL100 Engineering Mechanics 3104 BBL441 Food Science and Engineering 3003
COL100 Introduction to Computer Science 3024 BBL442 Immunology 3024
CVL100 Environmental Science 200 2 BBL443 Modeling and Simulation of Bioprocesses 3024
ELL100 Introduction to Electrical Engineering 3024 BBL444 Advanced Bioprocess Control 3003
MCP100 Engineering Visualization 0042 BBL445 Membrane Applications in Bioprocessing 3003
MCP101 Product Realization through Manufacturing 0 0 4 2 BBL446 Biophysics _ _ 3003
Total Credits 18 BBL447 Engyme (?atalyzed Organic Synthesis 2023
BBD452 Major Project Part-1l (BB1) 0 0 168
Programme-Linked Basic/Engineering Arts/Sciences Core CB:II.%II:‘;?%Z matega:_sicoqstt_rUCﬁO%E ) ) g 8 8 g
- - - etabolic Regulation and Engineering
APL102 Ianr:;og:;tifgetr?nl\élatenals Science 3024 BBL735 Genom_ics and _Prote_omics 2023
CLLH10 Transport Phenomena 3104 L0750 Inrumentaion and Analyical Methods in 2 0 2 3
MTL102 Differential Equations 3003 . . .
. Bioengineering
Total Credits 11 BBL740 Plant Cell Technology 2023
Humanities and Social Sciences BBL741 Protein Science and Engineering 3003
BBL742 Biological Waste Treatment 3024
Courses from Humanities, Social Sciences and Management BBL743 High Resolution Methods in Biotechnology 2 0 2 3
offered under this category 15 BBL744 Animal Cell Technology 3024
BBL745 Combinatorial Biotechnology 3003
Departmental Core BBL746 Current Topics in Biochemical Engineering 3003
BBL131 Principles of Biochemistry 30345 and Biotechnology
BBL132 General Microbiology 3 0 3 45 BBL747 Bionanotechnology 300 3
BBL133 Mass and Energy Balances in Biochemical 3003 BBL748 Data Analysis for DNA Microarrays 3024
Engineering BBL749 Cancer Cell Biology 30345
BBL231 Molecular Biology and Genetics 3 0 3 45 BBL750 Genome Engineering 202 3
BBL331 Bioprocess Engineering 3003 CLL728 Biomass Conversion and Utilization 3003

37



0°SSL=1V10l

0Lk 091 ¢ [0 [&I € 0 0 ¢f€¢€ 0 0 €€ 0 0 €€ 0 0 €]v ¢ 0 ¢
A
(€€ 90 (€)2 90 [BFEN (230 (r) 130
00€ 0cc| 9 [0 |y} ¢¢ € 0 ¢|[v ¢ 0 €| € 0 €1€ 9 0 0¥ ¢ 0 €[€ 0 0 ¢
<z%mm__umm_ﬂo§ ubisaq 1ueld ssaooudoig Bunsauibu3 uonesedasolg 1304 "yoaL'g -aN29[3 SAIJLEWNH lIA
£€.144 c€/1ag 1€/184 1Gya3g (r) 190 XXETNH
0'0e oL 2 |1 [al ¢ 0 0 ¢|¥v¥ ¢ 0 €efl€ ¢ 0 ¢l¢ 0 0 ¢y 0 1 €& € 0 0
fiBojouyda) ssaaoudol Duaaufu SoljewojuIol SWaysAs pijo -3M}99[3 Safuewn I
IoueL s pue 92ua13 awAzu3 HeLou0g 1515 PAOS PN -aNID5L3 SAUUBLITH faojeioqe Bunissuibug (eaiways A
1€v189 €ev18d vEv 188 ceved XXCTNH ¢0€d10
09¢ Glel 6 | ¢ |Gl p 0 |+ ¢€/¢€ 0 0 €6 ¢ 0 o0& € 0 O|¥ O |} €€ 0 0 €S € 0 ¢
2-8M199]3 SafUBLINY Bureauibu3 ssaaoudolg @:__wmh__%m_mmwe dog @:__m_@\”___wmﬁ_uu“uss |0U07) pue SOJLIUAQ $$390)d | Jajsuei] Ssep sanauay pue ABojoig senasiopy | A
XXZ1NH 166184 2eedag H0EdTY 19¢119 ¢5¢119 LEc1ad
0le Olef 0 | ¥ |2} vy 0 |+ €1¢ 0 0 ¢€f¢ 0 0 ¢|¥v 0 1 €|y 0 1 €]y 0 1 ¢
-8M}99[3 Safuewn suoienb [enuasayl 39U319S [BIUBLILOIIAL sleaupu3 ! sieaup3
H-ana H Hent3 [ERHaIoia 031 W [BOIWIBYY J0} SAIUBYA|A pinj4 | BuniasuiBug uonaeay [RJIWAYD |  [eAIWBY?) I} JajSUBI] Je3H N
XXCINH COLILIN 0017A9 12119 ¢l 152119
0re[ b [0FC[OL |} [8I l ¢ 0 0J€ 0 o0 €)% € 0 €S € 0 €[ ¢ 0 €|¥ 0 1 €]1v ¢ 0 €
(pape.6-uoy) “yasiolg puy *f6u feanayoog SJgauIbu3 Buusauibug pue
*B6u3 “waysoig 03 uononposu| fur saauejeg ABiau3 pue ssely fojogoion fesuag Ristuayoog jo sadouid 10} Bojoig Aiojanposy) BUALI0URlq HodsueL 30U319S S[eU3leI 0} LORINPOLY| _
LOINGE £€11ag c€l1ag 1E1189 001188 0HTTD ¢011dv
JSa1J J91SaLLaS || JO 9-| S8SIN0Y) 3y} pusye Sjuapnis 2ok 15114 J0 Jjey Jaupo ay| "sjuapms Jeak 1511 |8 10 Jjey Aq JapJo UaAIB au) ul papualle i 8A0qe g-| $9SIn09 ‘30N
o€e|Gh(oZLf9 efer[}t ¢ 0 0190 1 0 0 ¢ v 0 0fv o0 1+ €€ 0 0 €)1¥ ¢ 0 €]y 0 |1 ¢
(papesg-uon)
2-SIS Bunum (papet-uon) z-fuasuodsay fiojeioqe Ansiway) suopenbg fusiwayy o} uogonposy| 800923 Solueyda| Busauibul I
pue afenbue [PI30S PUE SIS [BUOISSB01q [equaIayiq pue eiqably Jesury Jaindwo?) o} uoRanpos|
00NN 00NN 001dIN9 HOLTLIA 00113 004109 004 1dv
GeefGzfozLf{¢er(L(s6ft ¢ 0 0190 + 0 0]V ¢ 0 O0]¢ ¥ 0 0]¢ ¥ 0 0¥ 0 1+ €]€ 0 0 €]¢ € 0 0[y ¢ 0 €
_ew_u”%m_____ﬂ”_\w\, (papesd-uoN) 1-finqisuodsay (papesB-uoy) Bumoenueyy nppiogz7 sasfig SNy SOIUBY2}Y WNIUEND UoeziensiA Bussaubu3
Em%@:m___ﬁ [e190S pue I3 euoissajoid |  Buuiasuibu3 o} uonanpoau| | ybnoy) uoeziesy 1anpoid ’ pue senep onoubewionoel3 | Bupssuibug o) ononpoau| [BOU339[3 0} UORINPOA _
Q0NN 00NN O0ININ HOLdIN 001dAd 00H1LIN 00H1Ad 00HdIN 001113
Q119417 = o o o o o o ) 5] @
S131¢ g g g g g g g g g 5
Elo| 8 @ 3 2 2 @ 3 2 2 2 2
I|& b & 4 & & IS & * AN g

A3o10uyo9ajorg pue SULIQAUISUY [BIIWAYI0Ig Ul "Y1, g

-,
2]
2]

38



Programme Code: BB5S
Dual Degree Programme : Bachelor of Technology and Master of

Technology in Biochemical Engineering and Biotechnology
Department of Biochemical Engineering and Biotechnology

The overall Credit Structure BBP332 Bioprocess Engineering Laboratory 00315
Course Category Credits BBL431 Bioprocess Technology 200 2
B.Tech Part BBL432 Fluid Solid Systems 2002
Institute Core Courses BBL433 Enzyme Science and Engineering 3024
Basic Sciences (BS) 22 BBL434 B!omformafucs _ _ 2023
Engineering Arts and Science (EAS) 18 BBL731 B!oseparatlon Englne_erlng 303 45
Humanities and Social Sciences (HuSS) 15 BBL732 Bioprocess Plant Design 3024
Programme-linked Courses 1 BBL733 Recomblnant Dl_\lATech_noIogy 2 0 3 35
Departmental Courses CLL122 Chgmlcal Rea_lctlon Englne_erlng-l _ 3104
Departmental Core 66* CLL231 Fluid Mechanics for Chgmlcal E_nglneers 3104
Departmental Electives 6 CLL251 Heat Transfer for Chemical Engineers 3104
Open Category Courses 4 CLL252 Mass Transfer-l_ 3003
Total B.Tech. Credit Requirement 142* CLL261 Proce_ss Dynamlcs _a\nd Control 3104
Non Graded Units 15 CLP301 Chemical Engineering Laboratory-I 00315
CLP302 Chemical Engineering Laboratory-II 00315
M.Tech. Part Total Credits 66
Programme Core Courses 32
Programme Elective Courses 16 .
Total M.Tech. Credit Requirement 48 Departmental Electives
Grand Total Credit Requirement 190 BBL341 Environmental Biotechnology 3003
BBL342 Physical and Chemical 2103
*Those students who join the dual degree program from JEE or Properties of Biomolecules
those who choose to pursue a M.Tech degree along with their B.Tech  BBL343 Carbohydrates and Lipids in Biotechnology 2 1
program, will not be required to do the 3-credit B.Tech Project as part BBV350 Special Module in Biochemical 17001
of the Departmental core requirement. Engineering and Biotechnology
. . . BBD351 Mini Project (BB) 0063
Institute Core: Basic Sciences BBL441 Food Science and Engineering 3003
CML100 General Chemistry 3003 BBL442 Immunology 3024
CMP100 Chemistry Laboratory 0042 BBL443 Modeling and Simulation of Bioprocesses 3024
MTL100 Calculus 3104 BBL444 Advanced Bioprocess Control 3003
MTL101 Linear Algebra and Differential Equations 3104 BBL445 Membrane Applications in Bioprocessing 3003
PYL100 Electromagnetic Waves and Quantum 3003 BBL446 Biophysics 3003
Mechanics BBL447 Enzyme Catalyzed Organic Synthesis 2023
PYP100 Physics Laboratory 0042 BBL740 Plant Cell Technology 2023
SBL100 Introductory Biology for Engineers 302 BBL741 Protein Science and Engineering 3003
Total Credits 22 CLL728 Biomass Conversion and Utilization 3003
CLL477 Materials of Construction 3003
Institute Core: Engineering Arts and Sciences
APL100 Engineering Mechanics 3104 Program Core
COL100  Introduction to Computer Science 3024  BpL734 Metabolic Regulation and Engineering 3003
CVL100 Environmental Science o 2002 BBL735 Genomics and Proteomics 2023
ELL100 Intrqductlpn tolEIec.trlcfaI Engineering 3024 BBL736 Dynamics of Microbial Systems 3003
MCP100 Engineering Visualization 0042  BBL737 Instrumentation and Analytical 2023
MCP101 Product Realization through Manufacturing 0 0 4 2 Methods in Bioengineering
Total Credits 18 BBD851* Major Project Part-I (BB5) 0 0 126
BBD852* Major Project Part-1l (BB5) 0 0 2814
Programme-Linked Basic/Engineering Arts/Sciences Core BBD853 Major Project Part-I (BB5) 0084
APL102 Introduction to Materials Science 3024 BBD854 Major Project Part-1l (BB5) 0 0 3216
and Engineering Total Credits 32
CLL110 Transport Phenomena 3104 * :
MTL102 Differential Equations 300 3 BBBBD%85541 and BBD852 together are alternatives to BBD853 and
Total Credits 11
. ) . Program Electives
Humanities and Social Sciences BBL742 Biological Waste Treatment 3024
Courses from Humanities, Social Sciences and Management BBL743 High Resolution Methods in Biotechnology 2 0 2 3
offered under this category 15 BBL744 Animal Cell Technology 3024
BBL745 Combinatorial Biotechnology 3003
Departmental Core BBL746 Current Topics in Biochemical Engineering 3 0 0 3
BBL131 Principles of Biochemistry 30345 and Biotechnology
BBL132 General Microbiology 3 0 3 45 BBL747 Bionanotechnology 3003
BBL133 Mass and Energy Balances in 3003 BBL748 Data Analysis for DNA Microarrays 3024
Biochemical Engineering BBL749 Cancer Cell Biology 30345
BBL231 Molecular Biology and Genetics 3 0 3 45 BBL750 Genome Engineering 2023
BBL331 Bioprocess Engineering 3003 BBV750 Bioreaction Engineering 1001
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Programme Code: CH1
Bachelor of Technology in Chemical Engineering
Department of Chemical Engineering

The overall Credit Structure CLD412* Major Project in Energy and Environment 0 0 105
Course Category Credits CLD413* Major Project in Complex Fluids 0 0 105
Institute Core Courses CLD414* Maijor Project in Process Engineering, 0 0 105
Basic Sciences (BS) 22 Modeling and Optimization
Engineering Arts and Science (EAS) 18 CLD415* Maijor Project in Biopharmaceuticals 0 0 105
Humanities and Social Sciences (HuSS) 15 and Fine Chemicals
Programme-linked Courses 7 CLL475 Safety and Hazards in Process Industries 3003
Departmental Courses CLL477 Materials of Construction 3003
Departmental Core 67 CLL705 Petroleum Reservoir Engineering 3003
Departmental Electives 12 CLL706 Petroleum Production Engineering 3003
Open Category Courses 10 CLL707 Population Balance Modeling 3003
Total Graded Credit requirement 151 CLL720 Principles of Electrochemical Engineering 3003
Non Graded Units 15 CLL721 Electrochemical Methods 3003
CLL722 Electrochemical Conversion and Storage 3003
Institute Core: Basic Sciences Devices

CLL723 Hydrogen Energy and Fuel Cell Technology

CLL724 Environmental Engineering and Waste Mgmt

CLL725 Air Pollution Control Engineering

MTL101 Linear Algebra and Differential Equations CLL726 Molecular Modeling of Catalytic Reactions

PYL100 Electromagnetic Waves and Quantum CLL727 Heterogeneous Catalysis and Catalytic
Mechanics Reactors

CML100 General Chemistry
CMP100 Chemistry Laboratory
MTL100 Calculus
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PYP100 Physics Laboratory 0042 CLL728 Biomass Conversion and Utilization 3003
SBL100 Introductory Biology for Engineers 302 CLL730 Structure, Transport and Reactions 3003
Total Credits 22 in BioNano Systems
CLL731 Advanced Transport Phenomena 3003
Institute Core: Engineering Arts and Sciences CLL732 Advanced Chemical Engineering 3003
APL100 Engineering Mechanics 3104 Thermodynamics
COL100 Introduction to Computer Science 3024 CLL733 Industrial Multiphase Reactors 3003
CVL100 Environmental Science 200 2 CLL734 Process Intensification and Novel Reactors 3 0 0 3
ELL100 Introduction to Electrical Engineering 3024 CLL735 Design of Multicomponent Separation 3003
MCP100 Engineering Visualization 0042 Processes
MCP101 Product Realization through Manufacturing 0 0 4 2 CLL736 Experimental Characterization of Multiphase 3 0 0 3
Total Credits 18 Reactors
CLL742 Experimental Characterization 3003
Programme-Linked Basic/Engineering Arts/Sciences Core of BioMacromolecules
APL102 Introduction to Materials Science 3024 CLL743 Petrochemicals Technology 3003
and Engineering CLL761 Chemical Engineering Mathematics 3003
CML103 Applied Chemistry - Chemistry at Interfaces 3 0 0 3 CLL762 Advanced Computational Techniques 2023
Total Credits 7 in Chemical Engineering
CLL766 Interfacial Engineering 3003
Humanities and Social Sciences CLL767 Structures and Properties of Polymers 3003
Courses from Humanities, Social Sciences and Management CLL768 Fundamentals of Computational Fiuid Dynamics 2 0 2 3
offered under this category 15 CLL769 Applications of Computational Fluid Dynamics 2 0 2 3
CLL771 Introduction to Complex Fluids 3003
Departmental Core CLL772 Transport Phenomena in Complex Fluids 3003
CLL110 Transport Phenomena 3104 CLL773 Thermodynamics of Complex Fluids 3003
CLL111  Material and Energy Balances 220 4 CLL774 Simulation Techniques for Complex Fluids 3003
CLL113  Numerical Methods in Chemical Engineering 3 0 2 4  CLL775 Polymerization Process Modeling 3003
CLL121 Chemical Engineering Thermodynamics 3104 CLL776 Granular Materials 3003
CLL122 Chemical Reaction Engineering-I 3104 CLL777 Complex Fluids Technology 3003
CLL141 Intro. to Materials for Chemical Engineers 3 0 0 3 CLL778 Interfacial Behaviour and Transport 3003
CLL222 Chemical Reaction Engineering-II 3003 of Biomolecules
CLL231 Fluid Mechanics for Chemical Engineers 3104 CLL779 Molecular Biotechnology and in-vitro 3003
CLL251 Heat Transfer for Chemical Engineers 3104 Diagnostics
CLL252 Mass Transfer-I 3003 CLL780 Bioprocessing and Bioseparations 3003
CLL261 Process Dynamics and Control 3104 CLL781 Process Operations Scheduling 3003
CLL271 Introduction to Industrial Biotechnology 3003 CLL782 Process Optimization 3003
CLP301 Chemical Engineering Laboratory- 0 0 3 15 CLL783 Advanced Process Control 3003
CLP302 Chemical Engineering Laboratory-II 0 0 315 CLL784 Process Modeling and Simulation 3003
CLP303 Chemical Engineering Laboratory-lIl 0 0 3 15 CLL785 Evolutionary Optimization 3003
CLL331 Fluid-Particle Mechanics 3104 CLL786 Fine Chemicals Technology 3003
CLL352 Mass Transfer-II 3104 CLL791 Chemical Product and Process Integration 3003
CLL361 Instrumentation and Automation 1 0 3 25 CLL792 Chemical Product Development 3003
CLL371 Chemical Process Technology and Economics3 1 0 4 and Commercialization
CLD411 B. Tech. project 008 4 CLL793 Membrane Science and Engineering 3003
Total Credits 67 CLL794 Petroleum Refinery Engineering 3003
CLV796 Current Topics in Chemical Engineering 1001
Departmental Electives CLV797 Recent Advances in Chemical Engineering 2 0 0 2
CLL133 Powder Processing and Technology CLL798 Selected Topics in Chemical Engineering-I 3003
CLL296 Nano-engineering of Soft Materials CLL799 Selected Topics in Chemical Engineering-l 3 0 0 3

CLL390 Process Utilities and Pipeline Design
CLL402 Process Plant Design
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*Student can take any one of these course.
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Programme Code: CH7
Dual Degree Programme : Bachelor of Technology and Master of Technology

in Chemical Engineering
Department of Chemical Engineering

The overall Credit Structure Departmental Electives
Course Category Credits CLL133 Powder Processing and Technology 3003
B.Tech Part CLL296 Nano-engineering of Soft Materials 3003
Institute Core Courses CLL390 Process Utilities and Pipeline Design 3003
Basic Sciences (BS) 22 CLL402 Process Plant Design 3003
Engineering Arts and Science (EAS) 18 CLL475 Safety and Hazards in Process Industries 3003
Humanities and Social Sciences (HuSS) 15 CLL477 Materials of Construction 3003
Programme-linked Courses 7 CLL705 Petroleum Reservoir Engineering 3003
Departmental Courses CLL706 Petroleum Production Engineering 3003
Departmental Core 63 CLL707 Population Balance Modeling 3003
Departmental Electives 09 CLL720 Principles of Electrochemical Engineering 3003
Open Category Courses 3 CLL721 Electrochemical Methods 3003
Total B.Tech. Credit Requirement 137 CLL722 Electrochemical Conversion and Storage 3003
Non Graded Units 15 Devices
M.Tech. Part CLL723 Hydrogen Energy and Fuel Cell Technology 3 0 0 3
Programme Core Courses 33 CLL724 Environmental Engineering and Waste 3003
Programme Elective Courses 12 Management
Open Elective 3 CLL725 Air Pollution Control Engineering 3003
Total M.Tech. Credit Requirement 48 CLL726 Molecular Modeling of Catalytic Reactions 3003
Grand Total Credit Requirement 185 CLL727 Heterogeneous Catalysis and Catalytic 3003
Institute Core: Basic Sciences R_eactors . I
CLL728 Biomass Conversion and Utilization 3003
CML100 General Chemistry 3003 CLL730 Structure, Transport and Reactions 3003
CMP100 Chemlstry Laboratory 0042 in BioNano Systems
MTL100 Calculus 3104 CLL732 Advanced Chemical Engineering 3003
MTL101 Linear Algebra and Differential Equations 3104 Thermodynamics
PYL100 Electromagnetic Waves and Quantum Mechanics 3 0 0 3 CLL734 Process Intensification and Novel Reactors 3 0 0 3
PYP100 Physics Laboratory 0042 CLL735 Design of Multicomponent Separation 3003
SBL100 Introductory Biology for Engineers 3024 Processes
Total Credits 22  CLL736 Experimental Characterization 3003
Institute Core: Engineering Arts and Sciences of Mul.tlphase Reactors o
APL100 Engineering Mechanics 3104 CLL742 Efnger;\r/rental ClharzTcterlzatlon 3003
COL100 Introduction to Computer Science 3024 CLL743 g loMacromolecu’es
CVL100 Environmental Science 200 2 etroghemma{s Teghnology . 3003
. . . ) CLL761 Chemical Engineering Mathematics 3003
ELL100 Introduction to Electrical Engineering 3024 CLL762 Advanced Computational Techni 2023
; ) S putational Techniques
MCP100 Engineering Visualization 0042 in Chemical Engineering
MCP101 Product Re:’:lllzatlon through Manufacturing 0 0 4 2 CLL766 Interfacial Engineering 300 3
Total Credits 18 CLL767 Structures and Properties of Polymers 3003
Programme-Linked Basic/Engineering Arts/Sciences Core CLL768 II;undarTlentaIs of Computational Fluid 2023
APL102 Introduction to Materials Science and Engineering 3 0 2 4 ynamics . .
CML103 Applied Chemistry - Chemistry at Interfaces 3 0 0 3 CLL769 g?ﬁg‘;:itézns of Computational Fluid 2023
Total Credits 7 CLL771 Introduction to Complex Fluids
Humanities and Social Sciences CLL772 Transport Phenomena in Complex Fluids

CLL773 Thermodynamics of Complex Fluids
CLL774 Simulation Techniques for Complex Fluids
CLL775 Polymerization Process Modeling
Departmental Core CLL776 Granular Materials

Courses from Humanities, Social Sciences and Management
offered under this category
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CLL110 Transport Phenomena 3104 CLL777  Complex Fluids Technology

CLL111  Material and Energy Balances 220 4 CLL778 Interfacial Behaviour and Transport

CLL113 Numerical Methods in Chemical Engineering 3 0 2 4 of Biomolecules

CLL121 Chemical Engineering Thermodynamics 3104 CLL779 Molecular Biotechnology and in-vitro 3003

CLL122 Chemical Reaction Engineering-| 3104 Diagnostics

CLL141 Introduction to Materials for Chemical 3003 CLL780 Bioprocessing and Bioseparations 3003
Engineers CLL781 Process Operations Scheduling 3003

CLL222 Chemical Reaction Engineering-Il 3003 CLL782 Process Optimization 3003

CLL231 Fluid Mechanics for Chemical Engineers 3104 CLL783 Advanced Process Control 3003

CLL251 Heat Transfer for Chemical Engineers 3104 CLL784 Process Modeling and Simulation 3003

CLL252 Mass Transfer-I 3003 CLL785 Evolutionary Optimization 3003

CLL261 Process Dynamics and Control 3104 CLL786 Fine Chemicals Technology 3003

CLL271 Introduction to Industrial Biotechnology 3003 CLL791 Chemical Product and Process Integration 3003

CLP301 Chemical Engineering Laboratory-I 0 0 3 15 CLL792 Chemical Product Development 3003

CLP302 Chemical Engineering Laboratory-II 00315 and Commercialization

CLP303 Chemical Engineering Laboratory-IIl 0 0 3 1.5 CLL793 Membrane Science and Engineering 3003

CLL331 Fluid-Particle Mechanics 3104 CLL794 Petroleum Refinery Engineering 3003

CLL352 Mass Transfer-lI 3104 CLV796 Current Topics in Chemical Engineering 1001

CLL361 Instrumentation and Automation 1 0 3 25 CLV797 RecentAdvances in Chemical Engineering 2 0 0 2

CLL371 Chemical Process Technology and Economics 3 1 0 4 CLL798 Selected Topics in Chemical Engineering-| 3003
Total Credits 63 CLL799 Selected Topics in Chemical Engineering-l 3 0 0 3
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Program Core

CLL703 Process Engineering 3003

CLL731 Advanced Transport Phenomena 3003

CLL733 Industrial Multiphase Reactors 3003

CLD880 Minor Project 0084

CLD881 Major Project Part-I 0 0 168

CLD882 Major Project Part-II 0 0 2412
Total Credits 33

Program Electives

CLL705 Petroleum Reservoir Engineering 3003

CLL706 Petroleum Production Engineering 3003

CLL707 Population Balance Modeling 3003

CLL720 Principles of Electrochemical Engineering 3003

CLL721 Electrochemical Methods 3003

CLL722 Electrochemical Conversion and Storage 3003
Devices

CLL723 Hydrogen Energy and Fuel Cell Technology 3 0 0 3

CLL724 Environmental Engineering and Waste 3003
Management

CLL725 Air Pollution Control Engineering 3003

CLL726 Molecular Modeling of Catalytic Reactions 3003

CLL727 Heterogeneous Catalysis and Catalytic 3003
Reactors

CLL728 Biomass Conversion and Utilization 3003

CLL730 Structure, Transport and Reactions 3003
in BioNano Systems

CLL732 Advanced Chemical Engineering 3003
Thermodynamics

CLL734 Process Intensification and Novel Reactors 3 0 0 3

CLL735 Design of Multicomponent Separation 3003
Processes

CLL736 Experimental Characterization 3003
of Multiphase Reactors

CLL742 Experimental Characterization 3003
of BioMacromolecules

CLL743 Petrochemicals Technology 3003
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CLL761
CLL762

CLL766
CLL767
CLL768

CLL769

CLL771
CLL772
CLL773
CLL774
CLL775
CLL776
CLL777
CLL778

CLL779

CLL780
CLL781
CLL782
CLL783
CLL784
CLL785
CLL786
CLL791
CLL792

CLL793
CLL794
CLV796
CLV797
CLL798
CLL799

Chemical Engineering Mathematics
Advanced Computational Techniques

in Chemical Engineering

Interfacial Engineering

Structures and Properties of Polymers
Fundamentals of Computational Fluid
Dynamics

Applications of Computational Fluid
Dynamics

Introduction to Complex Fluids

Transport Phenomena in Complex Fluids
Thermodynamics of Complex Fluids
Simulation Techniques for Complex Fluids
Polymerization Process Modeling
Granular Materials

Complex Fluids Technology

Interfacial Behaviour and Transport

of Biomolecules

Molecular Biotechnology and in-vitro
Diagnostics

Bioprocessing and Bioseparations
Process Operations Scheduling

Process Optimization

Advanced Process Control

Process Modeling and Simulation
Evolutionary Optimization

Fine Chemicals Technology

Chemical Product and Process Integration
Chemical Product Development

and Commercialization

Membrane Science and Engineering
Petroleum Refinery Engineering

Current Topics in Chemical Engineering
Recent Advances in Chemical Engineering
Selected Topics in Chemical Engineering-I
Selected Topics in Chemical Engineering-I|
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Programme Code: CE1l
Bachelor of Technology in Civil Engineering
Department of Civil Engineering

The overall Credit Structure Departmental Electives
Course Category Credits CVL284 Fundamentals of Geographic 2023
Institute Core Courses Information Systems
Basic Sciences (BS) 22 CVL311 Industrial Waste Management 3003
O . 9
Engineering Arts and Science (EAS) 18 CVL312 Environmental Assessment Methodologies 3 0 0 3
Humanities ar_wd Social Sciences (HuSS) 15 CVL313 Air and Noise Pollution 3003
grogr:mmi-lllr::ked Courses 10 CVL344 Construction Project Management 3003
Deepaa rtrr:::t:I C;)r:rses 66 CVL361 Introduction to Railway Engineering 3003
Dega el Elatives 14 CVL382 Groundwater 2002
Open Category Courses 10 CVL383 Water Resources Systems 200 2
Total Graded Credit requirement 155 CVL384 Urban Hydrology 2002
Non Graded Units 15 CVL385 Frequency Analysis in Hydrology 2002
CVL386 Fundamentals of Remote Sensing 2023
Institute Core: Basic Sciences CVD412 B.Tech. Project Part-Il 0 0 126
CML100 General Chemistry 3003  CVL421 Ground Engineering 3003
CMP100 Chemistry Laboratory 0042 CVL422 Rock Engineering 3003
MTL100 Calculus 3104 CVL423 Soil Dynamics 3003
MTL101 Linear Algebra and Differential Equations 3104 CVL424 Environmental Geotechniques & Geosyntheses 3 0 0 3
PYL100 Electromagnetic Waves and Quantum 3003 CVL431 Design of Foundations & Retaining 3003
Mechanics Structures
PYP100 Physics Laboratory _ 0042  cvi432 Stability of Slopes 2002
SBL100 ';‘trtOfI’lgtOg{tB'o'ogy for Engineers 302 ‘;2 CVL433 FEM in Geotechnical Engineering 3003
otal Lredits CVP434 Geotechnical Design Studio 0042
Institute Core: Engineering Arts and Sciences gz:::ii ggﬂ;rg:;ug:;;;uctures :23 8 g :23
APL100  Engineering Mechanics 3104  cvL442 Structural Analysis-lll 3003
g\(/)t:gg :Entrc.\ductlonttol gomputer Science 2 8 g ‘21 CVL443 Prestressed Concrete & Industrial Structures 3 0 0 3
nvironmental Science . :
ELL100 Introduction to Electrical Engineering 3024 CvL461 LOQIS“C.S and FrelghtTranspon . 3003
. . ) o CVL462 Introduction to Intelligent Transportation Systems 3 0 0 3
MCP100 Engineering Visualization 0042 CVL481 Water R M t 300 3
MCP101 Product Realization through Manufacturing 0 0 4 2 ater hesources Managemen
Total Credits 18 CVL482 Water Power Engineering 2023
CVL483 Groundwater & Surface-water Pollution 200 2
Programme-Linked Basic/Engineering Arts/Sciences Core CvP484 C.omputationa.IAspects in Water Resources 1 0 4 3
APL 107 Mechanics of Fluids 3125 Cx:::% R"’er.'\?e‘;har,“cs g 0 ; 3
APL 108 Mechanics of Solids 3125 VS8 Seoormales 2023
. olid Waste Engineering
Total 1
otal Credits 0 CVL724 Environmental systems analysis 3003
Humanities and Social Sciences CvL727 Env!ronmental risk a.ssessme'nt 3003
Courses from Humanities, Social Sciences and CVL728 Environmental Q.uallty Modell.ng 3003
Management offered under this category 15 CVL740 Pavement Materials and Design of 3024
Pavements
Departmental Core CVL741 Urbgn and.Regif)naI Transportation Planning 3 0 2 4
CVL111 Elements of Surveying gzt;g Eafﬁc i?gm"_:'ermng . :35 8 g g
CVL121 Engineering Geology irport anning and besign .
CVP121 Engineering Geology Lab CVL744 Tran.sportatlon Infr.astructure Design 2023
CVL141 Civil Engineering Materials CVL746 Public Transportation Systems 3003
CVL212 Environmental Engineering CVL763 Analytical and Numerical Methods for 3003

CVL222 Soil Mechanics

CVP222 Soil Mechanics Lab

CVL242 Structural Analysis-I

CVP242 Structural Analysis Lab

CVL243 RC Design

CVP243 Structures & Material (Concrete) Lab
CVL244 Construction Practices

CVL245 Construction Management

CVL261 Introduction to Transportation Engineering
CVP261 Transportation Engineering Lab
CVL281 Hydraulics

CVP281 Hydraulics Lab

CVL282 Engineering Hydrology

CVL321 Geotechnical Engineering

CVP321 Geotechnical Engineering Lab
CVL341 Structural Analysis-II

CVL342 Steel Design

CVP342 Structures & Material (Steel) Lab
CVL381 Design of Hydraulic Structures

CVD411 B.Tech. Project Part-l CVL859 Theory of Structural Stability
CVP441 Structural Design & Detailing 5 CVL862 Design of Offshore Structures
Total Credits 66 CVL866 Wind Resistant Design of Structures

46

Structural Engineering

CVL765 Concrete Mechanics

CVL766 Design of Bridge Structures

CVL768 Design of Masonry Structures

CVL769 Design of Tall Buildings

5  CVL770 Prestressed and Composite Structures

CVL771 Advanced Concrete Technology

CVL820 Environmental impact assessment

CVL822 Emerging Technologies for Environmental

Management

CVL823 Thermal Techniques for Waste Management 3

CVL824 Life Cycle Analysis and Design for Environment 3

CVL837 Mechanics of Sediment Transport 2

CVL841 Advanced Transportation Modelling 2

CVL842 Geometric Design of Roads 2

CVL847 Transportation Economics 3
3
3
3
3
3
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CVL857 Structural Safety and Reliability
CVL858 Theory of Plates and Shells
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Programme Code: CS1
Bachelor of Technology in Computer Science and Engineering
Department of Computer Science and Engineering

COL866 Special Topics in Algorithms

Total Credits 14 COL867 Special Topics in High Speed Networks
Humanities and Social Sciences COL868 Special Topics in Database Systems
Courses from Humanities, Social Sciences and Management COL869  Special Topics in Concurrency
offered under this category 15 COoL870 Speqal Topics in Machine Learning

COL871 Special Topics in programming languages & Compilers
Departmental Core COL872 Special Topics in Cryptography
COL106 Data Structures and Algorithms 3045 COL886 Special Topics in Operating Systems
COL202 Discrete Mathematical Structures 3104 COV877 Special Module on Visual Computing
COL215 Digital Logic and System Design 3045 COV878 Special Module in Machine Learning
COL216 Computer Architecture 3024 COV879 Special Module in Financial Algorithms
COL226 Programming Languages 3045 COV880 Special Module in Parallel Computation
COP290 Design Practices 006 3 COV881 Special Module in Hardware Systems
COL331 Operating Systems 3045 COV882 Special Module in Software Systems
COL333 Principles of Artificial Intelligence* 3024 COV883 Special Module in Theoretical Computer Science
COL334 Computer Networks 3024 COV884 Special Module in Atrtificial Intelligence
COL351 Analysis and Design of Algorithms 3104 COV885 Special Module in Computer Applications
COL352 Introduction to Automata and Theory of Computation 3 0 0 3 COV886 Special Module in Algorithms
COL362 Introduction to Database Management Systems* 3 0 2 4 COV887 Special Module in High Speed Networks
COL380 Introduction to Parallel and Distributed Programming 2 0 2 3 COV888 Special Module in Database Systems
COD490 B.Tech. Project 00 126 COV889 Special Module in Concurrency
COD492 B.Tech. Project Part-| 00 126  SIL765 Networks & System Security

X SIL769  Internet Traffic -Measurement, Modeling & Analysis
Total ’

ota Cre(illts SIL801  Special Topics in Multimedia System
Departmental Electives SIL802  Special Topics in Web Based Computing

4]
(L]

The overall Credit Structure COL703*** Logic for Computer Science 3
Course Category Credits COL718 Architecture of High Performance Computers 3
Institute Core Courses COL719 Synthesis of Digital Systems 3
Basic Sciences (BS) 22 COL722 Introduction to Compressed Sensing 3
Engineering Arts and Science (EAS) 18 COL724 Advan(_:ed Computer Networks 3
Humanities and Social Sciences (HuSS) 15 COL726 Nume_rlcal Alg_orlthms 3
Programme-linked Courses 14 COL728 Compiler Design 3 5
Departmental Courses COL729 Compiler Optlmlzayon 3 5
Departmental Core 55 COL730 Parallel Programming 3
Departmental Electives 1 COL732 Virtualization and Cloud Computing 3
Open Category Courses 10 COL733 Cloud Compu_ting 'I_'echnology Fundamentals 3
Total Graded Credit requirement 145 88::328 ?oftware_ Engineering . e 3
Non Graded Units 15 oun(_jat|o_ns of Automatic Verification 3
COL751 Algorithmic Graph Theory 3
Institute Core: Basic Sciences COL752 Geometric Algorithms 3
CML100 General Chemistry 3003 COL753 Complexity Theory 3
CMP100 Chemistry Laboratory 0042 COL754 Approximation Algorithms 3
MTL100 Calculus 3104 COL756 Mathematical Programming 3
MTL101 Linear Algebra and Differential Equations 3104  COL757 Model Centric Algorithm Design 3
PYL100 Electromagnetic Waves and Quantum Mechanics 3 0 0 3 COL758 Advanced Algorithms ) 3
PYP100 Physics Laboratory 004 2 COL759 Cryptography & Computer Security 3
SBL100 Introductory Biology for Engineers 3024 COL760 Advanced Data Management 3
Total Credits 22 COL761 Data Mining 3
COL762 Database Implementation 3
Institute Core: Engineering Arts and Sciences COL765 Logic and Functional Programming 3
APL100 Engineering Mechanics 3104  COL768 Wireless Networks 3
CVL100 Environmental Science 200 2 COL770 Advanced Atrtificial Intelligence 3
COL100 Introduction to Computer Science 3024 COL772 Natural Language Processing 3
ELL100 Introduction to Electrical Engineering 3024 COL774 Machine Learning ) 3
MCP100 Engineering Visualization 0042 COL776 Learning Prgpablllstlc Graphical Models 3
MCP101 Product Realization through Manufacturing 0 0 4 2~ COL780 Computer Vision 3
Total Credits 18 COL781 Cpmputer Graphics . 3 5
COL783 Digital Image Analysis 3 5
Programme-Linked Basic/Engineering Arts/Sciences Core COL786 Advanced Functional Brain Imaging 3
ELL205 Signals and Systems 3104 COL788 Advanced Topics in Embedded Computing 3
MTL103 Optimization Methods and Applications 3003 COL860 Special Topics in Parallel Computation 3
MTL104 Linear Algebra and Applications 3003 COL861 Special Topics in Hardware Systems 3
MTL105 Algebra 3003 COL862 Special Topics in Software Systems 3
MTL106 Probability and Stochastic Processes 3104 COL863 Special Topics in Theoretical Computer Science 3
PYL102 Principles of Electronic Materials 3003 COLB8B4 Special Topics in Artificial Intelligence 3
PYL103 Physics of Nanomaterials 300 3 COL865 Special Topics in Computer Applications :33,
3
3
3
3
3
3
3
1
1
2
1
1
1
1
1
1
1
1
1
1
3
3
3
3
1
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COD300 Design Project 0042 SIV813  Applications of Computer in Medicines

COD310 Mini Project 006 3 SIV861  Information and Comm Technologies for Development 1

COL333 Principles of Artificial Intelligence* 3024 SIV864  Special Module on Media Processing & Communication 1

COL341 Machine Learning 3024 SIV895  Special Module on Intelligent Information Processing 1

COL362 Introduction to Database Management Systems* 3 0 2 4 *One of COL333 or COL362 will be considered as DC and other will
COP315 Embedded System Design Project 016 4 be considered as DE

COD494**B.Tech. Project Part-I 00 168 **DC for CS1 students with specialization, DE for other CS1 students
COR310 Professional Practices (CS) 1022 but with at most 4 credits counted towards DE.

COS310 Independent Study (CS) 0303 ***DC for CS1 students with specialization.
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Programme Code: CS5
Dual Degree Programme: Bachelor of Technology and Master of Technology
in Computer Science and Engineering
Department of Computer Science and Engineering

The overall Credit Structure Departmental Electives

Course Category Credits COD300 Design Project 0042

Institute Core Courses COD310 Mini Project 006 3

Basic Sciences (BS) 22 COL333 Principles of Artificial Intelligence* 3024

Engineering Arts and Science (EAS) 18 COL341 Machine Learning 3024

Humanities and Social Sciences (HuSS) 15 COL362 Introduction to Database Management 3024

Programme-linked Courses 14 Systems*

Departmental Courses COP315 Embedded System Design Project

Departmental Core 49 COR310 Professional Practices (CS)

Departmental Electives " COS310 Independent Study (CS)

Open Category Courses 10 COL718 Architecture of High Performance Computers

Total B.Tech. Cl:edlt Requirement 139 COL719 Synthesis of Digital Systems

Non Graded Units 15 COL722 Introduction to Compressed Sensing

M. Tech. Part COL724 Advanced Computer Networks

Programme Core Courses 32 COL728 Compiler Desian 5

Programme Elective Courses 14 p_ _g_ .

Total M.Tech. Credit Requirement 46 COL729 Compiler Optimization 5
cit Rear COL730 Parallel Programming

Grand Total Credit Requirement 185 COL732 Virtualization and Cloud Computing

Institute Core: Basic Sciences COL733 Cloud Computing Technology Fundamentals

COL740 Software Engineering

COL750 Foundations of Automatic Verification

COL751 Algorithmic Graph Theory

MTL101 Linear Algebra and Differential Equations COL752 Geometric Algorithms

PYL100 Electromagnetic Waves and Quantum COL753 Complexity Theory
Mechanics COL754 Approximation Algorithms

PYP100 Physics Laboratory COL756 Mathematical Programming

SBL100 Introductory Biology for Engineers COL757 Model Centric Algorithm Design
Total Credits 22 COL758 Advanced Algorithms

COL759 Cryptography & Computer Security

CML100 General Chemistry
CMP100 Chemistry Laboratory
MTL100 Calculus
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Institute Core: Engineering Arts and Sciences COL760 Advanced Data Management
APL100 Engineering Mechanics 3104 COL761 Data Mining
COL100 Introduction to Computer Science 3024 COL762 Database Implementation
CVL100 Environmental Science o 2002 COL765 Logic and Functional Programming
ELL100 Intro_ductl_on to_EIec_:trlc_aI Engineering 3024 COL768 Wireless Networks
MCP100 Engineering Visualization 0042 coL770 Advanced Artificial Intelligence
MCP101 Product Realization through Manufacturing 0 0 4 2 COL772 Natural Language Processing
Total Credits 18 COL774 Machine Learning
Programme-Linked Basic/Engineering Arts/Sciences Core COL776 Learning Prgpabilistic Graphical Models
ELL205 Signals and Systems 3104  COL780 ComputerVision
. L o COL781 Computer Graphics 5
MTL103* Optimization Methods and Applications 3003 COL783 Diaital | Analvsi 5
MTL104* Linear Algebra and Applications 3003 e A:jg\:aancg‘:'%in;; ?’]Z'ISBrain imaging
MTL105* Algebra 3003 o .
MTL106 Probability and Stochastic Processes 3104  COL788 Advanced Topics in Embedded Computing
PYL102# Principles of Electronic Materials 3003  COL829 Advanced Computer Graphics
PYL103# Physics of Nanomaterials 300 3 COL851 Special Topics in Operating Systems
Total Credits 14 COL852 Special Topics in Compiler Design
COL860 Special Topics in Parallel Computation
*One of these three courses COL861 Special Topics in Hardware Systems
# one of these two courses COL862 Special Topics in Software Systems
Humanities and Social Sciences COL863 Special Topics in Theoretical Computer Science
COL864 Special Topics in Atrtificial Intelligence
Courses from Humanities, Social Sciences and Management COL865 Special Topics in Computer Applications
offered under this category 15 CcoL866 Special Topics in Algorithms
Departmental Core COL867 Special Top?cs ?n High Speed Networks
COL106 Data Structures and Algorithms 3045 ggtggg gng::: Ep:zz:: gg;acf:f:n‘zyswms
COL202 Discrete Mathematical Structures B 10 4 e e
COL215 Digital Logic and System Design 3045 pectal Topics in Machine Learning
COL216 Computer Architecture 30024 COL871 Special Topics in programming languages
: & Compilers
COL226 Programming Languages 3045 . >
: : COL872 Special Topics in Cryptography 3003
COP290 Design Practices 006 3 . ! .
COL331 Operating Systems 3045 cover7 Spec!al Module _on VISué.ﬂ Comput.lng 1001
COL333 Principles of Artificial Intelligence* 3024  COV878 Special Module in Machine Learning 1001
COL334 Computer Networks 3024 COV879 Special Module in Financial Algorithms 200 2
COL351 Analysis and Design of Algorithms 3104 COV880 Special Module in Parallel Computation 1001
Yy 9 9
COL352 Introduction to Automata and 3003 COV881 Special Module in Hardware Systems 17001
Theory of Computation COV882 Special Module in Software Systems 1001
COL380 Introduction to Parallel and 2023 COV883 Special Module in Theoretical Computer Science 1 0 0 1
Distributed Programming COV884 Special Module in Artificial Intelligence 1001
Total Credits 49 COV885 Special Module in Computer Applications 17001
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COv8s6
covssgr
Ccovsss
COoves9
SIL765
SIL769
SIL801
SIL802
SIvV813
SIv8e61

SIv8e4

SIV895

Special Module in Algorithms

Special Module in High Speed Networks
Special Module in Database Systems
Special Module in Concurrency
Networks & System Security

Internet Traffic -Measurement, Modeling & Analysis

Special Topics in Multimedia System
Special Topics in Web Based Computing
Applications of Computer in Medicines
Information and Comm Technologies for
Development

Special Module on Media Processing

& Communication

1
1
1
1
3
3
3
3
1
1

1

Special Module on Intelligent Information Processing 1

Program Core

[N elelollolNollollololo)
OO OOMNMNMNOOOO
A A WwWwdA A A

COL703
COL726
COD891
COD892
COD893

Logic for Computer Science
Numerical Algorithms

Minor Project

M.Tech. Project Part-I
M.Tech. Project Part—II

Total Credits

Program Electives

O OO Www
OO oOooo

= OO NN
~Nw s D

2814

COD745
COL718
COL719
COL724
COL728
COL729
COL730
COL732
COL740
COL750
COL751

COL752
COL753
COL754
COL756
COL757
COL758
COL759
COL760
COL762
COL768
COL770
COL772
COL774
COL776
COL780
COL781

COL783

Minor Project

Architecture of High Performance Computers

Synthesis of Digital Systems
Advanced Computer Networks
Compiler Design

Compiler Optimization

Parallel Programming

Virtualization and Cloud Computing
Software Engineering

Foundations of Automatic Verification
Algorithmic Graph Theory
Geometric Algorithms

Complexity Theory

Approximation Algorithms
Mathematical Programming

Model Centric Algorithm Design
Advanced Algorithms
Cryptography & Computer Security
Advanced Data Management
Database Implementation

Wireless Networks

Advanced Artificial Intelligence
Natural Language Processing
Machine Learning

Learning Probabilistic Graphical Models
Computer Vision

Computer Graphics

Digital Image Analysis
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COL788
COS799
COL812
CoL818
CcoL819
coLs21

COoL830
COL831

COL832
COL859
COL860
COL861

COL862
COL863

COL864
COL865
COL866
COL867
COL868
COL869
COL870
coLs71

CoL872
COL886
covsr7
Ccovsrs
Ccovsar9
COovsso
Covsas1
Ccovsas2
Ccovsss

Ccovss4
COVs8ss5
COV886
covssgr
COvsss
COovss9
SIL765

SIL769

SIL801

SIL802
SIV813
SI1V861

SIvV864

SIvV871
SIV895

Advanced Topics in Embedded Computing
Independent Study

System Level Design and Modelling
Principles of Multiprocessor Systems
Advanced Distributed Systems
Reconfigurable Computing

Distributed Computing

Semantics of Programming Languages
Proofs and Types

Advanced Computer Graphics

Special Topics in Parallel Computation
Special Topics in Hardware Systems
Special Topics in Software Systems
Special Topics in Theoretical

Computer Science

Special Topics in Atrtificial Intelligence
Special Topics in Computer Applications
Special Topics in Algorithms

Special Topics in High Speed Networks
Special Topics in Database Systems
Special Topics in Concurrency

Special Topics in Machine Learning
Special Topics in programming languages
& Compilers

Special Topics in Cryptography

Special Topics in Operating Systems
Special Module on Visual Computing
Special Module in Machine Learning
Special Module in Financial Algorithms
Special Module in Parallel Computation
Special Module in Hardware Systems
Special Module in Software Systems
Special Module in Theoretical

Computer Science

Special Module in Artificial Intelligence
Special Module in Computer Applications
Special Module in Algorithms

Special Module in High Speed Networks
Special Module in Database Systems
Special Module in Concurrency
Networks & System Security

Internet Traffic -Measurement,

Modeling & Analysis

Special Topics in Multimedia System
Special Topics in Web Based Computing
Applications of Computer in Medicines
Information and Comm Technologies
for Development

Special Module on Media Processing

& Communication

Special Module in Computational Neuroscience

Special Module on Intelligent Information
Processing
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Programme Code:

Bachelor of Technology in Electrical Engineering

Department of Electrical Engineering

The overall Credit Structure

Course Category Credits
Institute Core Courses
Basic Sciences (BS) 22
Engineering Arts and Science (EAS) 18
Humanities and Social Sciences (HuSS) 15
Programme-linked Courses 15
Departmental Courses
Departmental Core 60
Departmental Electives 10
Open Category Courses 10
Total Graded Credit requirement 150
Non Graded Units 15
Institute Core: Basic Sciences
CML100 General Chemistry 3003
CMP100 Chemistry Laboratory 0042
MTL100 Calculus 3104
MTL101 Linear Algebra and Differential Equations 3104
PYL100 Electromagnetic Waves and 3003
Quantum Mechanics
PYP100 Physics Laboratory 0042
SBL100 Introductory Biology for Engineers 3024
Total Credits 22
Institute Core: Engineering Arts and Sciences
APL100 Engineering Mechanics 3104
COL100 Introduction to Computer Science 3024
CVL100 Environmental Science 200 2
ELL100 Introduction to Electrical Engineering 3024
MCP100 Engineering Visualization 0042
MCP101 Introduction to Product Realization 0042
through Manufacturing
Total Credits 18

Programme-Linked Basic/Engineering Arts/Sciences Core

COL106
MTL106
MCL142
PYL102

Data Structures and Algorithms
Probability and Stochastic Processes
Thermal Science for Electrical Engineers
Principles of Electronic Materials

Total Credits

Departmental Core

3
3
3
3

0
1
0
0

4

0
0
0

ELL201 Digital Electronics

ELL202 Circuit Theory

ELL203 Electromechanics

ELP203 Electromechanics Laboratory

O Www
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ELL205
ELL211

ELL212
ELP212
ELL225
ELP225
ELL302
ELP302
ELL303
ELP303
ELL304
ELL305
ELP305
ELL311

ELP311
ELD411

Signals and Systems

Physical Electronics
Engineering Electromagnetics
Electromagnetics Laboratory
Control Engineering-|

Control Engineering Laboratory
Power Electronics

Power Electronics Laboratory
Power Engineering-|

Power Engineering Laboratory
Analog Electronic Circuits
Computer Architecture

Design and System Laboratory
Communication Engineering
Communication Engineering Laboratory
B.Tech. Project-I

Total Credits

COWOWWOWOWOWOWWW

Departmental Electives

EE1

1014
003
1014
03 15
1014
03 15
003
03 15
1014
03 15
1355
003
03 15
1014
021
063

60

ELL301
ELL312
ELL313
ELL315
ELL316
ELL318
ELL319
ELL332
ELL333
ELL365
ELL400
ELL401
ELL402
ELL405
ELL406
ELL407
ELL409
ELL410
ELL411

ELL703
ELL710
ELL715
ELL716
ELL725
ELL730
ELL738
ELL740
ELL758
ELL765
ELS310

Electrical and Electronics Instrumentation
Semiconductor process technology
Antennas and Propagation

Introduction to Analog Integrated Circuits
Introduction to VLSI Design

Digital Hardware Design

Digital Signal Processing

Electric Drives

Multivariable Control

Embedded Systems

Power Systems Protection

Advanced Electromechanics

Computer Communication

Operating Systems

Robotics and Automation

Power Quality

Machine Intelligence and Learning
Multicore Systems

Digital Communications

Optimal Control Theory

Coding Theory

Digital Image Processing
Telecommunication Switching and Transmission
Wireless Communications

|.C. Technology

Micro and Nano Photonics

Compact Modeling of Semiconductor Devices
Power Quality

Smart Grid Technology

Independent Study (EL)
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Department of Electrical Engineering

The overall Credit Structure

Course Category Credits
Institute Core Courses
Basic Sciences (BS) 22
Engineering Arts and Science (EAS) 18
Humanities and Social Sciences (HuSS) 15
Programme-linked Courses 14
Departmental Courses
Departmental Core 60
Departmental Electives 10
Open Category Courses 10
Total Graded Credit requirement 150
Non Graded Units 15
Institute Core : Basic Sciences
CML100 General Chemistry 3003
CMP100 Chemistry Laboratory 0042
MTL100 Calculus 3104
MTL101 Linear Algebra and Differential Equations 3104
PYL100 Electromagnetic Waves and 3003
Quantum Mechanics
PYP100 Physics Laboratory 0042
SBL100 Introductory Biology for Engineers 3024
Total Credits 22
Institute Core: Engineering Arts and Sciences
APL100 Engineering Mechanics 3104
COL100 Introduction to Computer Science 3024
CVL100 Environmental Science 200 2
ELL100 Introduction to Electrical Engineering 3024
MCP100 Engineering Visualization 0042
MCP101 Product Realization through Manufacturing 0 0 4 2
Total Credits 18

Programme-Linked Basic/Engineering Arts/Sciences Core

COL106 Data Structures and Algorithms 3045
MTL106 Probability and Stochastic Processes 3104
MCL142 Thermal Science for Electrical Engineers 3003
PYL102 Principles of Electronic Materials 3003
Total Credits 15
Departmental Core
ELL201 Digital Electronics 3 3 45
ELL202 Circuit Theory 3104
ELL203 Electromechanics 3104

55

ELP203
ELL205
ELL225
ELP225
ELL231
ELL302
ELP302
ELL303
ELP303
ELL304
ELL305
ELP305
ELL332
ELP332
ELL363
ELL365
ELD431

Programme Code: EE3
Bachelor of Technology in Electrical Engineering Power and Automation

Electromechanics Laboratory
Signals and Systems

Control Engineering-I

Control Engineering Laboratory
Power Electronics and Energy Devices
Power Electronics

Power Electronics Laboratory
Power Engineering-I

Power Engineering Laboratory
Analog Electronic Circuits
Computer Architecture

Design and System Laboratory
Electric Drives

Electric Drives Laboratory
Power Engineering-I|
Embedded Systems

B.Tech. Project-I

Total Credits

Departmental Electives
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ELL301

ELL311

ELL319
ELL333
ELL334
ELL400
ELL401

ELL405
ELL406
ELL407
ELL409
ELL410
ELL417
ELL431

ELL436
ELL437
ELL453
ELL703
ELL715
ELL730
ELL758
ELL765
ELS330

Electrical and Electronics Instrumentation
Communication Engineering
Digital Signal Processing
Multivariable Control

Multivariable Control

Power Systems Protection
Advanced Electromechanics
Operating Systems

Robotics and Automation

Power Quality

Machine Intelligence and Learning
Multicore Systems

Renewable Energy System
Power System Optimization
Digital Control

Switch Mode Power Conversion
Power System Dynamics and Control
Optimal Control Theory

Digital Image Processing

I.C. Technology

Power Quality

Smart Grid Technology
Independent Study (EP)
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Programme Code: ME1l

Bachelor of Technology in Mechanical Engineering
Department of Mechanical Engineering

The overall Credit Structure

Course Category

Institute Core Courses

Basic Sciences (BS)

Engineering Arts and Science (EAS)
Humanities and Social Sciences (HuSS)
Programme-linked Courses
Departmental Courses
Departmental Core

Departmental Electives

Open Category Courses

Total Graded Credit requirement
Non Graded Units

Institute Core : Basic Sciences

Credits

22
18
15
1

64
12
10
152
15

CML100
CMP100
MTL100
MTL101
PYL100

General Chemistry

Chemistry Laboratory

Calculus

Linear Algebra and Differential Equations
Electromagnetic Waves and

Quantum Mechanics

Physics Laboratory

Introductory Biology for Engineers

Total Credits

PYP100
SBL100

Institute Core: Engineering Arts and Sciences
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APL100 Engineering Mechanics

COL100 Introduction to Computer Science
CVL100 Environmental Science

ELL100 Introduction to Electrical Engineering
MCP100 Engineering Visualization

MCP101 Product Realization through Manufacturing

Total Credits

OO WNWW
[eNeNelNoNel
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Programme-Linked Basic/Engineering Arts/Sciences Core

APL102 Introduction to Materials Science

and Engineering

Numerical Methods and Computations
Introduction to Statistics

Total Credits

MTL107
MTL108

Humanities and Social Sciences

3

3
3

0 2

0 0
10

Courses from Humanities, Social Sciences and Management

offered under this category

Departmental Core

APL 104
APL 106
MCL111
MCL131
MCL140
MCL201
MCL211
MCL212
MCL231
MCP231
MCL241
MCL242

Solid Mechanics

Fluid Mechanics

Kinematics and Dynamics of Machines
Manufacturing Processes-|
Engineering Thermodynamics
Mechanical Engineering Drawing
Design of Machines

Control Theory and Applications
Manufacturing Processes-II
Manufacturing Laboratory-|
Energy systems and Technologies
Heat and Mass Transfer
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MCL261
MCP301
MCL311
MCP331
MCL361
MCP401
MCD411
MCL431

Introduction to Operations Research
Mechanical Engineering Laboratory-I
CAD and Finite Element Analysis
Manufacturing Laboratory-|
Manufacturing System Design
Mechanical Engineering Laboratory-II
B.Tech.Project

CAM and Automation

Total Credits

Departmental Electives
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MCD310
MCL314
MCL321

MCL322
MCL330
MCL334
MCL336
MCL337
MCL338
MCL341

MCL343
MCL344
MCL345
MCL347
MCL348
MCL350
MCL363
MCL364
MCL366
MCL368
MCL370
MCL380
MCV390
MCD412
MCL421

MCL422
MCL441

MCL442
MCL443
MCL721

MCL722
MCL723
MCL724
MCL725
MCL726
MCL729
MCL747
MCL749
MCL750
MCL753
MCL755
MCL756
MCL759
MCL760
MCL776
MCL777
MCL788

Mini Project

Acoustics and Noise Control
Automotive Systems

Power Train Design

Special Topics Production Engineering
Industrial Automation

Advances in Welding

Advanced Machining Processes
Mechatronic Applications in Manufacturing
Gas Dynamics and Propulsion
Introduction to Combustion
Refrigeration and Air-conditioning

Intermediate Heat Transfer
Thermal Management of Electronics

Investment Planning

Value Engineering

OR Methods in Policy Governance
Quality and Reliability Engineering

Special Topics in Industrial Engineering
Special Topics in Mechanical Engineering
Special module in Mechanical Engineering
B.Tech. Project-Il

Automotive Structural Design

Design of Brake Systems

ThermoFluid Analysis of Biosystems
Electrochemical Energy Systems
Automotive Prime Movers

Vehicle Dynamics

Design of Steering Systems
Nanomechanics

Design of Precision Machines
Mechatronics Product Design
Product Design and Manufacturing
Manufacturing Informatics
Service System Design
Supply Chain Management
Entrepreneurship

Project Management
Advances in Metal Forming
Machine Tool Design

Surface Engineering

Reciprocating Internal Combustion Engines

Mechanical Engineering Product Synthesis

Modelling and Experiments in Heat Transfer

Mechanical Design of Prime Mover Elements

Biomechanics of Trauma in Automotive Design
Design Electronic Assist Systems in Automobiles
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Programme Code: ME2
Bachelor of Technology in Production and Industrial Engineering
Department of Mechanical Engineering

The overall Credit Structure MCL262 Stochastic Modelling and Simulation 30 03
Course Category Credits MCL311 CAD and Finite Element Analysis 30 24
Institute Core Courses MCL331 Micro and Nano Manufacturing 30 03
Basic Sciences (BS) 22 MCP332 Production Engineering Laboratory-II 00 21
Engineering Arts and Science (EAS) 18 MCL361 Manufacturing System Design 30 03
Humanities and Social Sciences (HuSS) 15 MCP361 Industrial Engineering Laboratory-II 00 21
Programme-linked Courses 1 MCD411 B.Tech. Project 00 84
Departmental Courses MCL431 CAM and Automation 20 23
Departmental Core 66 Total Credits 66
Departmental Electives 12

Open Category Courses 10 Departmental Electives

Total Graded Cr_edlt requirement 154 MCD310 Mini Project

Non Graded Units 15 MCL314 Acoustics and Noise Control

Institute Core : Basic Sciences MCL321 Automotive Systems

MCL322 Power Train Design

MCL330 Special Topics Production Engg
MCL334 Industrial Automation

MCL336 Advances in Welding

MCL337 Advanced Machining Processes

CML100 General Chemistry

CMP100 Chemistry Laboratory

MTL100 Calculus

MTL101 Linear Algebra and Differential Equations

PYL100 Electromagnetic Waves and . LS ’ .
Quantum Mechanics MCL338 Mechatronic Applications in Manufacturing
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00 63

30 24

30 24

30 03

30 03

30 24

30 24

30 03

30 24

PYP100 Physics Laboratory 00 42 MCL341 Gas Dynamics and Propulsion 30 24
SBL100 Introductory Biology for Engineers 30 2 MCL343 Introduction to Combustion 3003
Total Credits 22  MCL344 Refrigeration and Air-conditioning 30 24

MCL345 Reciprocating Internal Combustion Engines 3 0 2 4

Institute Core: Engineering Arts and Sciences MCL347 Intermediate Heat Transfer 30 03
APL100 Engineering Mechanics 31 04 MCL348 Thermal Management of Electronics 30 03
COL100 Introduction to Computer Science 30 2 4 MCL350 Mechanical Engineering Product Synthesis 1 0 2 2
CVL100 Environmental Science 20 02 MCL363 Investment Planning 30 03
ELL100 Introduction to Electrical Engineering 30 24 MCL364 Value Engineering 30 24
MCP100 Introduction to Engineering Visualization 00 42 MCL366 OR Methods in Policy Governance 30 03
MCP101 Product Realization through Manufacturing 0 0 4 2 MCL368 Quality and Reliability Engineering 30 03
Total Credits 18 MCL370 Special Topics in Industrial Engg 30 03

MCL380 Special Topics in Mechanical Engineering 30 03

Programme-Linked Basic/Engineering Arts/Sciences Core MCV390 Special module in Mechanical Engineering 1 0 0 1
APL102 Introduction to Materials Science and Engineering 3 0 2 4 MCD412 B.Tech. Project-ll 00 147
MTL107 Numerical Methods and Computations 30 03 MCL421 Automotive Structural Design 20 23
MTL108 Introduction to Statistics 31 04 MCL422 Design of Brake Systems 20 23
Total Credits 11 MCL441 Modelling and Experiments in Heat Transfer 2 0 4 4

MCL442 ThermoFluid Analysis of Biosystems 30 03

Humanities and Social Sciences MCL443 Electrochemical Energy Systems 30 03
Courses from Humanities, Social Sciences and Management MCL721 Automotive Prime Movers 30 03
offered under this category 15 MCL722 Mechanical Design of Prime Mover Elements 3 0 0 3
MCL723 Vehicle Dynamics 30 03

Departmental Core MCL724 Biomechanics of Trauma in Automotive Design 3 0 0 3
APL 104 Solid Mechanics 31 04 MCL725 Design Electronic Assist Systems in Automobiles 3 0 0 3
MCL111 Kinematics and Dynamics of Machines 30 24 MCL726 Design of Steering Systems 3003
MCL132 Metal Forming and Press Tools 30 03  MCL729 Nanomechanics 20 23
MCL133 Near Net Shape Manufacturing 30 03 MCL747 Design of Precision Machines 20 23
MCL134 Metrology and Quality Assurance 30 135 MCL749 Mechatronics Product Design 30 24
MCL135 Welding and Allied Processes 30 03 MCL750 Product Design and Manufacturing 10 43
MCL136 Material Removal Processes 3003 MCL753 Manufacturing Informatics 30 24
MCL141 Thermal Science for Manufacturing 31 04 MCL755 Service System Design 30 03
MCL201 Mechanical Engineering Drawing 2 0 3 35 MCL756 Supply Chain Management 30 03
MCL211 Design of Machines 30 24 MCL759 Entrepreneurship 30 03
MCL212 Control Theory and Applications 30 24 MCL760 Project Management 30 03
MCP232 Production Engineering Laboratory-I 00 21 MCL776 Advances in Metal Forming 30 03
MCL261 Introduction to Operations Research 30 03 MCL777 Machine Tool Design 30 24
MCP261 Industrial Engineering Laboratory-I 00 21 MCL788 Surface Engineering 30 24
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Department of Mathematics

The overall Credit Structure

Course Category

Institute Core Courses

Basic Sciences (BS)

Engineering Arts and Science (EAS)
Humanities and Social Sciences (HuSS)
Programme-linked Courses
Departmental Courses
Departmental Core

Departmental Electives

Open Category Courses

Total Graded Credit requirement
Non Graded Units

Institute Core : Basic Sciences

Credits

22
18
15
12.5

63.5
12
10

CML100
CMP100
MTL100
MTL101
PYL100

General Chemistry

Chemistry Laboratory

Calculus

Linear Algebra and Differential Equations
Electromagnetic Waves and

Quantum Mechanics

Physics Laboratory

Introductory Biology for Engineers

Total Credits
Institute Core: Engineering Arts and Sciences

PYP100
SBL100

oo h~O

N B

APL100 Engineering Mechanics

COL100 Introduction to Computer Science
CVL100 Environmental Science

ELL100 Introduction to Electrical Engineering
MCP100 Introduction to Engineering Visualization

MCP101 Product Realization through Manufacturing

Total Credits

~ABADNODNO

Programme-Linked Basic/Engineering Arts/Sciences Core

COL106 Data Structures and Algorithms
ELL201 Digital Electronics
PYL102 Principles of Electronic Materials

Total Credits
Departmental Core

www
[eNoNe)
o wh

12.5

ELL305 Computer Architecture

ELP305 Design and System Laboratory
MTL102 Differential Equations

MTL103 Optimization Methods and Applications
MTL104 Linear Algebra and Applications
MTL105 Algebra

MTL106 Probability and Stochastic Processes
MTL107 Numerical Methods and Computations
MTL122 Real and Complex Analysis

MTL180 Discrete Mathematical Structures
MTP290 Computing Laboratory

MTL342 Analysis and Design of Algorithms
MTL390 Statistical Methods

MTD411 B.Tech. Project

MTL421 Functional Analysis

MTL445 Computational Methods for
Differential Equations

Operating Systems

Total Credits

Departmental Electives

MTL458
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63.5

COL334
COL728
ELL365
ELL715
ELL786
ELL789

Computer Networks
Compiler Design
Embedded Systems
Digital Image Processing
Multimedia Systems
Intelligent Systems

WWWwWwww
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ELL792

ELL793

ELL884

MTL145
MTL146
MTL260
MTL265
MTL270
MTD350
MTL415
MTL704
MTL717
MTL720
MTL725
MTL728
MTL729
MTL730
MTL731

MTL732
MTL733
MTL735
MTL738
MTL739
MTL741

MTL742
MTL743
MTL744
MTL745
MTL747
MTL751

MTL754
MTL755
MTL756
MTL757
MTL760
MTL761

MTL762
MTL763
MTL766
MTL768
MTL773
MTL781

MTL785
MTL792

MTL793
MTL794
MTL795

MTV791
MTL811
MTL843
MTL851
MTL854
MTL855

MTL860
MTL863
MTV874
MTL882
MTL883
MTL888

Programme Code: MT1
Bachelor of Technology in Mathematics and Computing

Computer Graphics

Computer Vision

Information Retrieval

Number Theory

Combinatorics

Boundary Value Problems
Mathematical Programming Techniques
Measure Integral and Probability

Mini Project

Parallel Algorithms

Numerical Optimization

Fuzzy Sets and Applications
Neurocomputing and Applications
Stochastic Processes and its Applications
Category Theory

Computational Algebra and its Applications
Cryptography

Introduction to Chaotic Dynamical Systems
Financial Mathematics

Stochastic of Finance

Advanced Number Theory
Commutative Algebra

Representation of Finite Groups

Fractal Geometry

Operator Theory

Fourier Analysis

Mathematical Theory of Coding
Advanced Matrix Theory

Mathematical Logic

Symbolic Dynamics

Principles of Computer Graphics
Algebraic Geometry

Lie Algebras and Lie Groups
Introduction to Algebraic Topology
Advanced Algorithms

Basic Ergodic Theory

Probability Theory

Introduction to Game Theory
Multivariate Statistical Methods

Graph Theory

Wavelets and Applications

Finite Element Theory and Applications
Natural Language Processing

Modern Methods in Partial

Differential equations

Numerical Methods for Hyperbolic PDEs
Advanced Probability Theory

Numerical Method for Partial
Differential Equations

Special Module in Dynamical System

Mathematical Foundation of Artificial Intelligence

Mathematical Modeling of Credit Risk
Applied Numerical Analysis

Interpolation and Approximation

Multiple Decision Procedures in Ranking
and Selection

Linear Algebra

Algebraic Number Theory

Analysis

Applied Analysis

Physical Fluid Mechanics

Boundary Elements Methods with Computer
Implementation

30
30
30
30
30
30
30
30
00
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

30
30
31

10
30
30
30
30
30

30
30
30
30
30
30
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Programme Code: MT6
Dual Degree Programme: Bachelor of Technology and Master of Technology

in Mathematics and Computing
Department of Mathematics

MTL415 Parallel Algorithms

The overall Credit Structure MTL712 Computational Methods for Differential Equations 3 0 2 4
Course Category Credits MTL782 Data Mining 302 4
Institute Core Courses Total Credits 63.5
Basic Sciences (BS) 22
Engineering Arts and Science (EAS) 18 Departmental Electives
Humanities and Social Sciences (HuSS) 15 COL334 Computer Networks 3024
Programme-linked Courses 12.5 ELL365 Embedded Systems 3003
Departmental Courses MTL145 Number Theory 300 3
Departmental Core 59.5 MTL146 Combinatorics 300 3
Departmental Electives 6 MTL260 Boundary Value Problems 3003
Open Category Co_urses_ 12 MTL265 Mathematical Programming Techniques 300 3
Total B.Tech. Credit requirement 145 MTL270 Measure Integral and Probability 3003
Non Graded Units 15 MTD350 Mini Project 006 3
M.Tech. Part 300 3
Programme Core_Courses 24 MTL768 Graph Theory 300 3

Programme Electives Courses 18 MTL773 Wavelets and Applications 3003

Total M.Tech. Requirement 42
Total Graded Requirement 187

Program Core

Institute Core : Basic Sciences MTL766 Multivariate Statistical Methods 3003
CML100 General Chemistry 300 3 MTL781 Finite Elements and Applications 300 3
CMP100 Chemistry Laboratory 004 2 MTD851 Maijor Project Part-l (MT) 00 126
MTL100 Calculus 310 4 MTD852 Major Project Part-1l (MT) 0 0 2412
MTL101 Linear Algebra and Differential Equations 3 1 0 4 MTD853* Major Project Part-I 0038 4
PYL100 Electromagnetic Waves and 300 3 MTD854* Major Project Part-Il 00 2814
Quantum Mechanics Total Credits 22
PYP100  Physics Labor?tory . 0042 *MTD853 and MTD854 together are alternatives to MTD851 and
SBL100 Introductory Biology for Engineers 3024 MTD852
Total Credits 22
Institute Core: Engineering Arts and Sciences Program Electives
APL100 Engineering Mechanics 3104 COL728 Cf)rppller Design ) 5
COL100 Introduction to Computer Science 302 4 ELL715 Digital Image Processing
CVL100 Environmental Science 200 2 ELL786 Multmedia Systems
ELL100 Introduction to Electrical Engineering 3024 ELL789 Inteliigent Systems
MCP100 Engineering Visualization 004 2 ELL792  Computer G.r::.lphlcs
MCP101 Product Realization through Manufacturing 0 0 4 2 ELL793  Computer Vision

ELL884 Information Retrieval

Total Credits 18 MTL704 Numerical Optimization
Programme-Linked Basic/Engineering Arts/Sciences Core mg:;;g lljluzzy Sets at’.‘d Appclli(ftiolf‘s "
COL106 Data Structures and Algorithms 30405 eurocompu Ing and App I.Ca IOI’]S. .
- ; MTL725 Stochastic Processes and its Applications
ELL201 Digital Electronics 303 45
PYL102 Principles of Electronic Materials 300 3 MTL728 Category Theory
incip | : : MTL729 Computational Algebra and its Applications
Total Credits 12.5

MTL730 Cryptography

MTL731 Introduction to Chaotic Dynamical Systems
MTL732 Financial Mathematics

Courses from Humanities, Social Sciences and Management MTL733 Stochastic of Finance

offered under this category 15 MTL735 Advanced Number Theory
MTL738 Commutative Algebra

MTL739 Representation of Finite Groups
MTL741 Fractal Geometry

MTL742 Operator Theory

MTL743 Fourier Analysis

MTL744 Mathematical Theory of Coding
MTL745 Advanced Matrix Theory
MTL747 Mathematical Logic

MTL751 Symbolic Dynamics

MTL754 Principles of Computer Graphics
MTL755 Algebraic Geometry

MTL756 Lie Algebras and Lie Groups
MTL757 Introduction to Algebraic Topology
MTL760 Advanced Algorithms

MTL761 Basic Ergodic Theory

MTL762 Probability Theory

Humanities and Social Sciences

Departmental Core

ELL305 Computer Architecture

ELP305 Design and System Laboratory
MTL102 Differential Equations

MTL103 Optimization Methods and Applications
MTL104 Linear Algebra and Applications
MTL105 Algebra

MTL106 Probability and Stochastic Processes
MTL107 Numerical Methods and Computations
MTL122 Real and Complex Analysis

MTL180 Discrete Mathematical Structures
MTP290 Computing Laboratory

MTL342 Analysis and Design of Algorithms
MTL783 Theory of Computation

MTL390 Statistical Methods

MTL411  Functional Analysis MTL763 Introduction to Game Theory
MTL445 Computational Methods for MTL785 Natural Language Processing

Differeljtial Equations MTL792 Modern Methods in Partial
MTL458 Operating Systems Differential equations
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MTL793
MTL794
MTL795

MTV791
MTL811
MTL843
MTL851
MTL854

Numerical Methods for Hyperbolic PDEs
Advanced Probability Theory

Numerical Method for Partial

Differential Equations

Special Module in Dynamical System
Mathematical Foundation of Artificial Intelligence
Mathematical Modeling of Credit Risk
Applied Numerical Analysis

Interpolation and Approximation
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MTL855

MTL860
MTL863
MTV874
MTL882
MTL883
MTL888

Multiple Decision Procedures in Ranking
and Selection

Linear Algebra

Algebraic Number Theory

Analysis

Applied Analysis

Physical Fluid Mechanics

Boundary Elements Methods with
Computer Implementation
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Programme Code: PH1

Bachelor of Technology in Engineering Physics

Department of Physics

The overall Credit Structure

Course Category Credits
Institute Core Courses
Basic Sciences (BS) 22
Engineering Arts and Science (EAS) 18
Humanities and Social Sciences (HuSS) 15
Programme-linked Courses 14.5
Departmental Courses
Departmental Core 58
Departmental Electives 12
Open Category Courses 10
Total Graded Credit requirement 149.5
Non Graded Units 15
Institute Core : Basic Sciences
CML100 General Chemistry 3003
CMP100 Chemistry Laboratory 0042
MTL100 Calculus 3104
MTL101 Linear Algebra and Differential Equations 3 1 0 4
PYL100 Electromagnetic Waves and 3003
Quantum Mechanics
PYP100 Physics Laboratory 0042
SBL100 Introductory Biology for Engineers 3024
Total Credits 22
Institute Core: Engineering Arts and Sciences
APL100 Engineering Mechanics 3104
COL100 Introduction to Computer Science 3024
CVL100 Environmental Science 2 002
ELL100 Introduction to Electrical Engineering 3024
MCP100 Engineering Visualization 0042
MCP101 Product Realization through Manufacturing 0 0 4 2
Total Credits 18

Programme-Linked Basic/Engineering Arts/Sciences Core

CML102 Chemical Synthesis of Functional Materials 3 0 0

ELL201 Digital Electronics 3 03

ELL205 Signals and Systems 310

ESL350 Energy Conservation and Management 300
Total Credits

Humanities and Social Sciences

3
4.5
4
3

14.5

Courses from Humanities, Social Sciences and Management

offered under this category

Departmental Core

15

PYL111
PYP111

Electrodynamics
Engineering Physics Laboratory-I

o
[oN«)
w b
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PYL112
PYL113
PYL114
PYL115
PYL116
PYL202
PYL203
PYL204
PYP212
PYP221
PYP222
PYD411

Quantum Mechanics
Mathematical Physics

Solid State Physics

Applied Optics

Elements of Materials Processing
Statistical Physics

Classical Mechanics & Relativity
Computational Physics
Engineering Physics Laboratory-I|
Engineering Physics Laboratory-Il|
Engineering Physics Laboratory-I1V
Project-I

Total Credits

Departmental Electives
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PYS300 Independent Study

PYL301 Vacuum Technology & Surface Science
PYL302 Nuclear Science and Engineering
PYL303 Materials Science and Engineering
PYL304 Superconductivity and Applications
PYL305 Engineering Applications of Plasmas
PYL306 Microelectronic Devices

PYL311 Lasers

PYL312 Semiconductor Optoelectronics
PYL313 Fourier Optics and Holography
PYL321 Low Dimensional Physics

PYL322 Nanoscale Fabrication

PYL323 Nanoscale Microscopy

PYL324 Spectroscopy of Nanomaterials
PYL331 Applied Quantum Mechanics

PYL332 General Theory of Relativity & Cosmology
PYL411 Quantum Electronics

PYD412 Project-Il

PYL412 Ultrafast Laser Systems and Applications
PYL413 Fiber and Integrated Optics

PYD414 Project-lll

PYL414 Engineering Optics

PYV418 Selected Topics in Photonics

PYV419 Special Topics in Photonics

PYL421 Functional Nanostructures

PYL422 Spintronics

PYL423 Nanoscale Energy Materials & Devices
PYV428 Selected Topics in Nanotechnology
PYV429 Special Topics in Nanotechnology
PYL431 Relativistic Quantum Mechanics
PYL432 Quantum Electrodynamics

PYL433 Introduction to Gauge Field Theories
PYL434 Particle Accelerators

PYV438 Selected Topics in Theoretical Physics
PYV439 Special Topics in Theoretical Physics
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Programme Code: TT1

Bachelor of Technology in Textile Technology

Department of Textile

The overall Credit Structure

Course Category Credits
Institute Core Courses

Basic Sciences (BS) 22
Engineering Arts and Science (EAS) 18
Humanities and Social Sciences (HuSS) 15
Programme-linked Courses 12
Departmental Courses

Departmental Core 52
Departmental Electives 16
Open Category Courses 10
Total Graded Credit requirement 145
Non Graded Units 15

Institute Core : Basic Sciences

CML100 General Chemistry 3 003
CMP100 Chemistry Laboratory 0 04 2
MTL100 Calculus 3104
MTL101 Linear Algebra and Differential Equations 3 1 0 4
PYL100 Electromagnetic Waves and 3 003
Quantum Mechanics
PYP100 Physics Laboratory 0 04 2
SBL100 Introductory Biology for Engineers 3 024
Total Credits 22
Institute Core: Engineering Arts and Sciences
APL100 Engineering Mechanics 3104
COL100 Introduction to Computer Science 3024
CVL100 Environmental Science 2 00 2
ELL100 Introduction to Electrical Engineering 3024
MCP100 Engineering Visualization 0 04 2
MCP101 Product Realization through Manufacturing 0 0 4 2
Total Credits 18
Programme-Linked Basic/Engineering Arts/Sciences Core
APL102 Introduction to Materials Science 3 024
and Engineering
APL103 Experimental Methods 3 024
APL 105 Mechanics of Solids and Fluids 3104
Total Credits 12
Humanities and Social Sciences
Courses from Humanities, Social Sciences and Management
offered under this category 15
Departmental Core
TXL110 Polymer Chemistry 3 003
TXL111  Textile Fibres 2 023
TXL211 Structure and Physical Properties of Fibres 3 0 0 3
TXL212 Manufactured Fibre Technology 3 003
TXP212 Manufactured Fibre Technology Lab 00 21
TXL221 Yarn Manufacture-I 3 003
TXP221 Yarn Manufacture Laboratory-I 00 21
TXL222 Yarn Manufacture-l| 3 003
TXP222 Yarn Manufacture Laboratory-II 00 21

68

TXL231
TXP231
TXL232
TXP232
TXL241

TXP241

TXL242
TXP242
TXL361
TXP361
TXL371
TXL372
TXD401

Fabric Manufacture-|

Fabric Manufacture Laboratory-I
Fabric Manufacture-I|

Fabric Manufacture Laboratory-II
Technology of Textile

Preparation & Finishing
Technology of Textile Preparation &
Finishing Lab

Technology of Textile Coloration
Technology of Textile Coloration Lab
Evaluation of Textile Materials
Evaluation of Textiles Lab

Theory of Textile Structures
Speciality Yarns and Fabrics

Major Project Part-I

Total Credits

Departmental Electives

o WO WwWow
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TXD301
TXR301
TXS301
TXL321

TXL331

TXL341

TXL381

TXD402
TXL700
TXL710
TXL719
TXL722
TXL724
TXL725
TXL734
TXL740
TXL741

TXL750
TXL752
TXL773
TXL774
TXL775
TXL776
TXL777
TXL781
TXL782

TXL783
TXV701
TXV702
TXV703
TXV704
TXV705
TXV706
TXV707

Mini Project

Professional Practices

Independent Studies

Multi and Long Fibre Spinning

Woven Textile Design

Colour Science

Costing and its Application in Textiles
Major Project Part-Il

Modelling and Simulation in Fibrous Assemblies
High Performance & Specialty. Fiber
Functional & Smart Textiles

Mechanics of Spinning Processes
Textured Yarn Technology

Mechanics of Spinning Machines
Nonwoven Science and Engineering
Science & App. of Nanotechnology in Textiles
Environment Management in Textile and
Allied Industries

Science of Clothing Comfort

Design of Functional Clothing

Medical Textiles

Process Control in Yarn & Fabric Manufacturing
Technical Textiles

Design & Manuf. of Text. Reinforced Composites
Product Design and Development

Project Appraisal and Finance

Production and Operations Management in
Textile Industry

Design of Experiments and Statistical Techniques
Process Cont. and Econ. in Manmade Fibre Prod.
Management of Textile Business

Special Module in Textile Technology
Special Module in Yarn Manufacture
Special Module in Fabric Manufacture
Special Module in Fibre Science

Special Module in Textile Chemical Processing
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7. CAPABILITY-LINKED OPTIONS FOR
UNDERGRADUATE STUDENTS

As described in Section 4.8, students with CGPA higher than 7.0 and/or earned credits higher than 20 per semester
are eligible to register for additional credits towards the following Capability-linked options. They can make use of
these additional credits in two blocks of 20 credits to opt for

(@)  Minor/Interdisciplinary Area Specialization
(b)  Departmental Specialization

A student based on his/her performance and interest can choose either one on both. Successful completion of
minor area credits and/or Interdisciplinary/Departmental Specialization will be indicated on the degree.

When a student opts for such a specialization and/or a minor area, he/she can use 10 open category (OC) credits
(mandatory degree requirement) towards the specialization and/or minor area requirements. For example, a student
registered for B.Tech (Chemical Engg.) and opting for minor area in Computer Science, can opt for courses prescribed
for the minor area, as part of mandatory 10 credits requirements under OC. He/she will need to do additional 10
credits for completing the Minor area requirements.

A set of pre-defined courses of total 20 credits in a focus area comprises a Departmental Specialization if the
courses belong to the parent Department of an undergraduate programme, or a Minor/Interdisciplinary Area
Specialization if the courses belong to a different Department/Centre/School. Additional conditions and details
are given in this section.

If any course of a Minor/Interdisciplinary area overlaps with any core course (DC or PC category courses) or elective
course (DE or PE category courses) of the student’s programme, then credits from this course will not count towards
the minor area credit requirements, though this course may contribute towards satisfying the requirement of the
Minor/Interdisciplinary area. In such a case, the requirement of 20 credits must be completed by taking other courses
of the Minor Area or Departmental/ Interdisciplinary specialization. A student interested in opting for a Capability-
linked option can register for the same online, on a first-come first served basis, after he/she completes at least
2 courses, preferably the core courses (wherever applicable) of the Minor Area/Interdisciplinary/Departmental
Specialization being applied for.

Minor Area in Atmospheric Sciences (Centre for SBP200 Introduction to Practical Modern Biology 0042

Atmospheric Sciences) Total Credits 5
Minor Area Core Minor Area Electives
ASL310 Fundamentals of Atmosphere and Ocean 3 0 2 4 SBD301 Mini Project 006 3
ASL320 Climate Change: Impacts, Adaptationand 3 0 2 4 SBL701 Biometry 300 3

Mitigation SBL702 Systems Biology 3003

Total Credits 8 SBL704 Human Virology 3003
) ) SBL707 Bacterial Pathogenesis 300 3
Minor Area Electives SBL708 Epigenetics in Health and Disease 3003
ASD330 Mini Project 126 SBL705 Biology of Proteins 3003
ASL410 Numerical Simulation of Atmospheric 3024 SBL703 Advanced Cell Biology 3003

and Oceanic Phenomena SBL706 Biologics 300 3
ASL733 Physics of the Atmosphere 300 3 SBL709 Marine Bioprospecting 3003
ASL734 Dynamics of the Atmosphere 3003 SBL710 Chemical Biology 3003
ﬁg::;gg g‘tcr:;?]sc%hspéﬁae{;'ét%ﬁggA'r Pollution g 8 8 g Minor Area in Business Management (Department of
ASL737 Physical and Dynamical Oceanography 3 0 0 3 Management Studies)
ASL750 Boundary Layer Meteorology 3003 Minor Area Core (All four courses leading to 12 credits)
ﬁg::;gg Xtﬁgscsg'gﬁggg?y g 8 8 g MSL301 Organizational & People Management 300 3
ASL754 Cloud I%hyslics 300 3 MSL302 Managerial Accounting & Financial Management 3 0 0 3
ASL755 Remote Sensing of the Atmosphere and Ocean 3 0 0 3 mgtggi m::;et::g gagfaaﬁ)?:m g 8 8 g
ASL756 Synoptic Meteorology 3003 ging ©p
ASL757 Tropical Weather and Climate 3003 Total Credits 12
ASL758 General Circulation of the Atmosphere 3003 : : ; :

M A Elect 9 dit d
ASL759 Land-Atmosphere Interactions 3003 norarea - ectives (9 credits reo.|uwe )
ASL760 Renewable Energy Meteorology 300 3 MSL704 Smepce&TechnoIogy Policy Systems 3 00 3
ASL761 Earth System Modelling 300 3 MSL709 Busmgss Research Mgthods 1500 15
ASL762 Air-Sea Interaction 300 3 MSL710 Creatlvg Problem Solvmg 3 00 3
ASL763 Coastal Ocean and Estuarine Processes 3 0 0 3 MSL711  Strategic Management ) 3 003
ASL822 Climate Variability 300 3 MSL712 Ethics &'Values Based Leadershlp 1500 15
ASL823 Geophysical Fluid Dynamics 300 3 MSL713 Information Systems Management 3 00 3
MSL714 Organizational Dynamics and Environment 3 0 0 3

Minor Area in Biological Sciences (Kusuma School MSL715 Quality and Environment Management Systems 3 0 0 3
of Biological Sciences) MSL716 Fun_damentals of Management Sy_stems 3 00 3
Mi A MSL717 Business Systems Analysis & Design 3 00 3
inor Area Core MSL719 Statistics for Management 3 003
SBL201 High-Dimensional Biology 3003 MSL720 Macroeconomic Environment of Business 3 0 0 3
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Courses of Study 2018-2019

MSL721 Econometrics 3 00 3 MSL859 Current and Emerging Issuesin ITMgmt. 3 00 3
MSL724 Business Communication 1500 1.5 MSL861 Market Research 3 003
MSL725 Business Negotiations 1500 1.5 MSL862 Product Management 3 00 3
MSL727 Interpersonal Behavior & Team Dynamics 1.5 0 0 1.5 MSL863 Advertising and Sales Promotion Mgmt. 3 00 3
MSL729 Individual Behavior in Organization 1500 1.5 MSL864 Corporate Communication 3 00 3
MSL730 Managing With Power 1500 15 MSL865 Sales Management 3 00 3
MSL731 Developing Self Awareness 1500 1.5 MSL866 International Marketing 3 00 3
MSL733 Organization Theory 1500 1.5 MSL867 Industrial Marketing Management 3 00 3
MSL734 Management of Small & Medium Scale 3 00 3 MSL868 Digital Research Methods 1500 15
Industrial Enterprises MSL869 Current & Emerging Issues in Marketing 3 00 3
MSL740 Quantitative Methods in Management 3 003 MSL870 Corporate Governance 1500 15
MSL780 Managerial Economics 1.500 15 MSL871 Banking and Financial Services 1500 15
MSL801 Technology Forecasting & Assessment 3 003 MSL872 Working Capital Management 3 003
MSL802 Management of Intellectual Property Rights 3 0 0 3 MSL873 Security Analysis & Portfolio Management 3 0 0 3
MSL804 Procurement Management 3 00 3 MSL874 Indian Financial System 1500 15
MSL805 Services Operations Management 3 00 3 MSL875 International Financial Management 3 00 3
MSL806 Mergers & Acquisitions 3 00 3 MSL876 Economics of Digital Business 1500 1.5
MSL807 Selected Topics in Strategic Management 1 0 0 1 M§L877 Electronic Government 1500 15
MSL808 Systems Thinkin 3 00 3 MSL878 Electronic Payments 1500 1.5
MSL809 C);ber Security: lslanaging Risks 3 00 3 MSL879 Current & Emerging Issues in Finance 3 00 3
MSL810 Advanced Data Mining for Business Decisions 1.5 0 0 1.5 MSL880 Selected Topics in Management Methodology 3 0 0 3
MSL811 Management Control Systems 3 00 3 MSL881 Management of Public Sector Enterprises 3 0 0 3
MSL812 Flexible Systems Management 3 00 3 in India
MSL813 Systems Methodology for Management 3 003 MSL882  Enterprise Cloud Computing 1500 15
MSL814 Data Visualization 1500 15 MSL883 ICTs, Deyelopment and Business 1500 1.5
MSL815 Decision Support and Expert Systems 3 00 3 mgtggg :S‘,fo,rma“on SystemStrategy 3 00 3
MSL816 Total Quality Management 3 00 3 igital Marketmg-Ana_Iytlcs & Optimizaton 3 00 3
MSL817 Systems Waste & Sustainability 3 00 3  MSL886 IT Consulting & Practice 3 003
. MSL887 Mobile Commerce 3 003
MSL818 Industrial Waste Management 3 003 MSL888 Data Warehousing for Busi Decisi 1500 15
. . . g for Business Decision . .
MSL819 Business Process Re-engineering 8 003 MSL889 Current & Emerging Issues in Public Sector 3 0 0 3
MSL820 Global Business Environment 3 003 Management
MSL821 Strategy Executpn Excellence 3 00 3 MSL891 Data Analytics using SPSS 1500 15
MSL822 International Business 3 003 msi892 Predictive Analytics 1500 15
MSL823  Strategic Change & Flexibilty 3 00 3 g1 893 Public Policy Issues in the Information Age 1.5 0 0 1.5
MSL824 Policy Dynamics & Learning Organizaton 3 0 0 3 MSL894 Social Media & Business Practices 3 00 3
MSL825 Strategies in Functional Management 3 003 MSL895 Advanced Data Analysis for Management 3 0 0 3
MSL826 Business Ethics 3 003 MSL896 International Economic Policy 3 003
MSL827 International Competitiveness 3 00 3 MSL897 Consultancy Process & Skills 3 00 3
MSL828 Global Strategic Management 3 003 MSL898 Consultancy Professional Practice 3 003
MSL829 Current & Emerging Issues in Strategic Management 3 0 0 3 MSL899 Current & Emerging Issues in Consultancy 3 0 0 3
MSL830 Organizational Structure and Processes 3 003 Management
MSL831 Management of Change 3 003 MTL732 Financial Mathematics 4 310
MSL832 Managing Innovation for Organizational 3 00 3 ) ) ) )
Effectiveness Minor Area in Computational Mechanics (Department
MSL833 Organizational Development 3 003 of Applied Mechanics)
MSL834 Managing Diversity at Workplace 150 0 1.5 Minor Area Electives
MSL835 Labor L.eglslatlon and Industrial Relatons 3 0 0 APD311 Project 0 08 4
MSL836 International Humgn Resourges Management 1.5 0 0 1.5 APL300 Computational Mechanics 3 02 4
MSL839 Currer?t&.Emerglng Issues in 3 00 3 APL310 Constitutive Modelling 3 02 4
Organlzatlo.nal Management APL340 Chaos 3 02 4
MSL840 Manufacturing Strategy 3 003 ApL360 Engineering Fluid Flows 3 104
MSL841 Supply ChainAnaIytics 3 00 3 APL380 Biomechanics 3 02 4
MSL842  Supply Chain Modeling 3 003  APL410 Computational Fluid Dynamics 3 02 4
MSL843 Supply Chain Logistics Management 3 00 3 APL440 Parallel Processing in Computational Mechanics 3 0 2 4
MSL844 Systems Reliability, Safety and 3 00 3 APL705 Finite Element Method 3 02 4
Maintenance Management APL710 Computer Aided Design 3 02 4
MSL845 Total Project Systems Management APL736 Multiscale Modelling of Crystalline Materials 3 0 2 4

MSL846 Total Productivity Management

MSL847 Advanced Methods for Management Research
MSL848 Applied Operations Research

MSL849 Current & Emerging Issues in

Minor Area in Design (Department of Design)
Minor Area Core (10 credits)

WWWwww
[eNeNeNeNe)
[eNeNeNoNe)
WWWwww

- DSP721 Design and Innovation Methods 1043
Manufacturing Management DSL751 Form and Aesthetics 023
MSL850 Management of Information Technology 3 003 DSD799 Design Project 106 4
MSL851 Strategic Alliance 1500 15 Total Credits 10
MSL852 Network System: Applications and Management 3 0 0 3
MSL853 Software Project Management 3 00 3 Minor Area Electives (Minimum of 10 credits)
MSL854 Big Data Analytics & Data Science 1500 1.5 pgL782 Design for Usability 2 02 3
MSL855 Electronic Commerce 3 003 DSR832 Design for User Experience 300 3
MSL856 Business Intelligence 3 003 DSR862 Design in Indian Context 3003
MSL858 Business Process Management with IT 150 0 1.5 DSR852 Strategic Design Management 2 02 3
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DSR822
DSR772
DSL810
DSL820
DSV820
DSP722
DSP712
DSR812
DSR762
COP315
MCL749
MCL750
TXL777
APL710
APL190
HUL704
BML741
BMD742
APL775
MCL744

Minor Area in Materials Engineering (Department of

Design for Sustainability
Transportation Design

Special Topics in Design |

Special Topics in Design Il

Special Modules in Design

Applied Ergonomics

Exhibitions and Environmental Design
Media Studies

Vehicle Design

Embedded System Design Project
Mechatronics Product Design

Product Design and Manufacturing
Product Design and Development
Computer Aided Design

Design Engineering

Inclusive Innovation

Medical Device Design

Minor Biodesign Project

Design Methods

Design for Manufacture and Assembly

Applied Mechanics)

Minor Area Electives
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APD310
APL102
APL736
APL750
APL753
APL756
APL759
APL763

APL764
APL765
APL767

Minor Area Non Departmental Electives i

Mini Project

Introducing to Materials Science

Multiscale Modelling of Crystalline Materials
Modern Engineering Materials

Properties and Selection of Engineering Materials
Microstructural Characterization of Materials
Phase Transformations

Micro & Nanoscale Mechanical Behaviour
of Materials

Mechanical Behaviour of Biomaterials
Fracture Mechanics

Engineering Failure Analysis and Prevention

Science
Minor Area Electives

WWWWwwwwo
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Material

MCL336
MCL769
MCL780
MCL787
MCL791
PTL702

Minor Area in Computer Science (Department of

Advances in Wedding

Metal Forming Analysis

Casting Technology

Welding Science and Technology
Processing and Mechanics of Composites
Polymer Science and Technology

Computer Science and Engineering)

Note : A student needs to do a minimum of three courses out of Minor

WWWwwww
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Area Core and remaining courses from Minor Area Electives.
Minor Area Core

ONNNNN
[OS R A R i i

COL106
COL202
COL215
COL216
COL226
COP290
COL331
COL333
COL334
COL351
COL352
COL362
COL380

Data Structures and Algorithms

Discrete Mathematical Structures

Digital Logic and System Design
Computer Architecture

Programming Languages

Design Practices

Operating Systems

Principles of Atrtificial Intelligence*
Computer Networks

Analysis and Design of Algorithms
Introduction to Automata and Theory of Computation
Introduction to Database Mgmt Systems*
Introduction to Parallel and Distributed Programming

Total Credits (any three above courses)

Minor Area Electives

NWOWWWWWWwoOWwWwwww
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COD300
COD310
COP315

Design Project (Non-Graded)
Mini Project
Embedded System Design Project

o o

o o

oo b
SN

COL341

COL718
COL719
COL722
COL724
COL726
COL728
COL729
COL730
COL732
COL733
COL740
COL750
COL751

COL752
COL753
COL754
COL756
COL757
COL758
COL759
COL760
COL761

COL762
COL765
COL768
COL770
COL772
COL774
COL776
COL780
COL781

COL783
COL786
COL788
COL812
COL818
COL819
COP820
CcoL821

COL829
COL830
COL831

COL832
COL851

COL852
COL860
COL861

COL862
COL863
COL864
COL865
COL866
COL867
COL868
COL869
COL870
COoL871

COL872
COL886
COD891
COD892
COD893
COR310
CO0sS310
covsrr
Ccovers
cover9
COovsso
COovss1
covss2
COoves3
COves4

Machine Learning

Architecture of High Performance Computers
Synthesis of Digital Systems
Introduction to Compressed Sensing
Advanced Computer Networks
Numerical Algorithms

Compiler Design

Compiler Optimization

Parallel Programming

Virtualization and Cloud Computing
Cloud Computing Technology Fundamentals
Software Engineering

Foundations of Automatic Verification
Algorithmic Graph Theory

Geometric Algorithms

Complexity Theory

Approximation Algorithms

Mathematical Programming

Model Centric Algorithm Design
Advanced Algorithms

Cryptography & Computer Security
Advanced Data Management

Data Mining

Database Implementation

Introduction to Logic and Functional Programming
Wireless Networks

Advanced Atrtificial Intelligence

Natural Language Processing

Machine Learning

Learning Probabilistic Graphical Models
Computer Vision

Computer Graphics

Digital Image Analysis

Advanced Functional Brain Imaging
Advanced Topics in Embedded Computing
System Level Design and Modelling
Principles of Multiprocessor Systems
Advanced Distributed Systems
Processor Design Laboratory
Reconfigurable Computing

Advanced Computer Graphics
Distributed Computing

Semantics of Programming Languages
Proofs and Types

Special Topics in Operating Systems
Special Topics in Compilers

Special Topics in Parallel Computation
Special Topics in Hardware Systems
Special Topics in Software Systems
Special Topics in Theoretical Computer Science
Special Topics in Atrtificial Intelligence
Special Topics in Computer Applications
Special Topics in Algorithms

Special Topics in High Speed Networks
Special Topics in Database Systems
Special Topics in Concurrency

Special Topics in Machine Learning
Special Topics in Programming
Languages and Compilers

Special Topics in Cryptography

Special Topics in Operating Systems
Minor Project

M.Tech. Project Part-I

M.Tech. Project Part- Il

Professional Practices (CS)
Independent Study (CS)

Special Module on Visual Computing
Special Module in Machine Learning
Special Module in Financial Algorithms
Special Module in Parallel Computation
Special Module in Hardware Systems
Special Module in Software Systems
Special Module in Theoretical Computer Science
Special Module in Artificial Intelligence

(6]
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Courses of Study 2018-2019

COV885 Special Module in Computer Applications
COV886 Special Module in Algorithms

1 Minor Area/Specialization Core
1
COV887 Special Module in High Speed Networks 1
1
1

CLL296 Nano-engineering of Soft Materials

CLL730 Structure, Transport and Reactions in
BioNano Systems

CLL742 Experimental Characterization of 3 003

BioMacromolecules

w w

COV888 Special Module in Database Systems
COV889 Special Module in Concurrency

[eNeoNoNoNo]
[eNeoNoNoNo]
A A A

Minor Area in Cogeneration and Energy Efficiency | 757

i Structures and Properties of Polymers 3 003
(Centre for Energy Studies) CLL775 Polymerization Process Modeling 3003
Minor Area Core CLL778 Interfacial Behaviour and Transport 3 003
: - of Biomolecules
ESL748  Economics of Energy Conservation 3 003 1779 Molecular Biotechnology and 3003
ESL784 Cogeneration and Energy Efficiency 3 003 S . .
ESL785 Energy Analysis 3003 in-vitro Diagnostics
9y .y CLL780 Bioprocessing and Bioseparations
Total Credits 9

CLL781 Process Operations Scheduling

Minor Area Electives CLL786 Fine Chemicals Technology

CLL791 Chemical Product and Process Integration

CLL792 Chemical Product Development and
Commercialization

CLL793 Membrane Science and Engineering

SBL705 Biology of Proteins

WWWwww
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ESL714 Electrical Power Plant Engineering
ESL718 Power Generation, Transmission and Distribution
ESL722 Integrated Energy Systems

ESL726 Waste Heat Recovery

ESL776 Industrial Energy and Environmental Analysis
ESL875 Alternative Fuels for Transportation
ESL786 Exergy Analysis

w
o
o
w

Minor Area/Departmental Specialization in Complex
Fluids and Materials (Department of Chemical

Minor Area in Renewable Energy (Centre for Energy Engineering)
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Studies) Minor Area/Specialization Core
Minor Area Electives CLD413 Major Project in Complex Fluids 0 0 105
Total Credits 5

ESP713 Energy Laboratories
ESL731 Biomass - A Renewable Resource
ESL732 Bioconversion and Processing of Waste CLL296 Nano-engineering of Soft Materials
ESL742 Economics and Financing of Renewable CLL766 Interfacial Engineering

Energy Systems CLL767 Structures and Properties of Polymers
ESL755 Solar Photovoltaic Devices and Systems CLL771 Introduction to Complex Fluids
ESL768 Wind Energy and Hydro Power Systems CLL772 Transport Phenomena in Complex Fluids
ESL770 Solar Energy Utilization CLL773 Thermodynamics of Complex Fluids
ESL840 Solar Architecture CLL774 Simulation Techniques for Complex Fluids
ESL875 Alternative Fuels for Transportation CLL775 Polymerization Process Modeling
ESL880 Solar Thermal Power Generation CLL776 Granular Materials
CLL777 Complex Fluids Technology

Minor Area/Specialization Electives
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Minor Area in Technologies for Sustainable Rural _ S
Development (Centre for Rural Development and Minor Area/Departmental Specialization in Energy
Technology) and Environment (Department of Chemical

Engineering)
Minor Area/Specialization Core

Minor Area Core (Any three of the following courses)

RDL700 Biomass Production 3 003
RDL705 Rural Resources and Livelihoods 3 003 CLD412 Major Project in Energy and Environment 0 0 105
RDL722 Rural Energy Systems 3 003 Total Credits 5
RDL724 Technologies for Water and Waste Mgmt. 3 003 Mi A ialization Electi
RDL730 Technology Alternatives for Rural Development 3 0 0 3 inor Area/Specialization - eCtW_eS -
RDL760 Food Quality and Safety 3 003 CLL705 Petroleum Reservoir Engineering 3 003
Total Credits 9 CLL706 Petroleum Production Engineering 3 003
CLL720 Principles of Electrochemical Engineering 3 0 0 3
Minor Area Electives CLL721 Electrochemical Methods 3 003
RDL701 Rural Industrialization Policies 3003 CLL722 Electrochemical Conversion and Storage Devices 3 0 0 3
Programmes and Cases CLL723 Hydrogen Energy and Fuel Cell Technology 3 0 0 3
RDL710 Rural India and Planning for Development 3 0 0 3 CLL724 \Ii;\w:onl\;wental Engltneerlng and 3003
RDL726 Herbal, Medicinal and Aromatic Plants 3003 asie Mlanagement
RDL740 Technology for Utilization of Wastelands 3 003 CLL725  Air Pollution Control Engineering 3003
and Weeds CLL726 Molecular Modeling of Catalytic Reactions 3 0 0 3
RDL801 Successful Forms of Grassroot Organizations 3 0 0 3 gtt;% g?;i:‘;iineooc;ﬁv%?t:ig:Zszdu(iﬁit:;yttignReacwrs g 8 8 g
RDL807 Women, Technology and Development 83 003 /1733 Industrial Multiphase Reactors 3003
Eggzgg I\B/I_mor Prolj_ect:)t 8 8 g g CLL734 Process Intensification and Novel Reactors 3 0 0 3
lomass La CLL735 Design of Multicomponent 3 003
Minor Area/Departmental Specialization in Separation Processes
. . P . p. CLL736 Experimental Characterization of 3 003
Biopharmaceuticals and Fine Chemicals (Department Multiphase Reactors
of Chemical Engineering) CLL743 Petrochemicals Technology 3 003
Minor Area/Specialization Electives CLL768 E:L?g%”;ﬁg::::’f Computational 2023
CLD415 Major Projept in Biopharmaceuticals and 0 0 105 CLL769 Applications of Computational Fluid Dynamics 2 0 2 3
Fine Chemicals CLL793 Membrane Science and Engineering 3 003
Total Credits 5 CLL794 Petroleum Refinery Engineering 3 003
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Minor Area/Departmental Specialization in Process Interdisciplinary Specialization in Biodesign
Engineering, Modelling and Optimization (Department Specialization Core

of Chemical Engineering) BML741 Medical Device Design 2 044
Minor Area/ Specialization Core BMD742 Minor Biodesign Project 0 0 8 4
CLD414 Major Project in Process Engineering, 0 0 105 Total Credits 8
Modeling and Optimization Specialization Electives
Total Credits 5 APL380 Biomechanics 3024
Minor Area/Specialization Electives BML700 Intro. to Basic Medical Sciences for Engineers 3 0 0 3
— - BML710 Industrial Biomaterial Technology 3 003
CLL390 Process Utilities and Pipeline Design 3 003 BML720 Medical Imaging 300 3
CLL475 Safety and Hazards in.Process Industries 3 0 0 3 BML735 Biomedical Signal and Image processing 2 023
CLLA477  Materials of Construction 3 003  B\L736 Application of Mathematics in 2 002
CLL707 Population Balance Modeling 3 003 Biomedical Engineering
CLL733 Industrial Multiphase Reactors 3 003 BML743 SpeCial TOpiCSin Biodesign 3 003
CLL734 Process Intensification and Novel Reactors 3 0 0 3 BML750 Point of Care Medical Diagnostic Devices 3 0 0 3
CLL735 Design of Multicomponent Separation 3 003 BML770 Fundamentals of Biomechanics 3 00 3
Proce.sses o BML771 Orthopaedic Device Design 3 003
CLL736 Experimental Characterization of 3 003 BML772 Biofabrication 3 00 3
Multiphase Reactors , BML810 Tissue Engineering 3003
CLL761 Chemical Engineering Mathematics 3 03 BML820 Biomaterials 3 00 3
CLL762 Advanced Computational Techniques in 2 023 BML830 Biosensor Technology 3024
Chemical Engineering , , CLL779 Molecular Biotechnology and in-vitro Diagnostics 3 0 0 3
CLL768 Fundamentals of Computational Fluid Dynamics MCL442 ThermoFluid Analysis of Biosystems 3 00 3
CLL769 Applications of Computational Fluid Dynamics TXL773 Medical Textiles 3 00 3

CLL781 Process Operations Scheduling
CLL782 Process Optimization

2

2

3

3 Interdisciplinary Specialization in Robotics
CLL783 Advanced Process Control 3

3

3

3

3

Specialization Core

CLL784 Process Modeling and Simulation
CLL785 Evolutionary Optimization L . . .
CLL791 Chemical Product and Process Integration MCL111* Kinematics and Dynamics of Machines

CLL792 Chemical Product Development and MCL212* Control Theory and Applications
Commercialization ELL225% Control Engineering-I

003 COP315* Embedded System Design Project
ELL365* Embedded Systems

Minor Area/Departmental Specialization in Nano- Total Credits 13/14

science and Tech nology (Department of Physics) *Students of ME1/ME2 to take only one of these courses as core.
. T #Students of CS1/CS5 to take only one of these courses as core.
Minor Area/Specialization Core +Core for EE1/EE3 students only.

Core 1
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CLL793 Membrane Science and Engineering

WO www
O -~ =00
OOMONN
[OSR  E

PYL112 Quantum Mechanics 3 10414 Other Students can select any one of the Core one courses mentioned above.
PYL201 Fundamentals of Dielectrics & Semiconductors 3 1 0 4 Core 2

Total Credits 8 JRL301 Robotics Technology 3 00 3
Minor Area/Specialization Electives JRD301 Mini Project in Robotics 0 0 147

PYL321 Low Dimensional Physics

PYL322 Nanoscale Fabrication

PYL323 Nanoscale Microscopy

PYL324 Spectroscopy of Nanomaterials
PYL421 Functional Nanostructures

PYL422 Spintronics

PYL423 Nanoscale Energy Materials & Devices
PYV428 Selected Topics in Nanotechnology
PYV429 Special Topics in Nanotechnology

Total Credits 13/14

Since the course may have pre-requisites, plan in advance.
A student is required to complete (one of the core 1 course), (core 2 course)
and (core 3 course).

Specialization Electives

COL106 Data Structures

COL333 Principles of Atrtificial Intelligence
COL341 Machine Learning

COL351 Analysis and Design of Algorithms
Minor Area/Departmental Specialization in Photonics  COL671 Artificial Intelligence

Technology (Department of Physics) COL740 Software Engineering
COL752 Geometric Algorithms
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3 024

3 024

3 024

3104

3 024

3 024

. e 3 003
Minor Area/ Specialization Core COL774 Machine Learning 3024
PYL112 Quantum Mechanics 3 104 COL770 Advanced Atrtificial Intelligence 3 024
PYL115 Applied Optics 3104 COL780 Computer Vision 3 024
Total Credits 8 COL783 Digital Image Analysis 3 0 345

. o . COL864 Special Topics in Artificial Intelligence 3 003
Minor Area/Specialization Electives COL870 Special Topics in Machine Learning 3003
PYL311 Lasers 3 003 ELL406 Robotics and Automation 3 003
PYL312 Semiconductor Optoelectronics 3 003 ELL409 Machine Intelligence and Learning 3 02 4
PYL313 Fourier Optics and Holography 3 003 ELL703 Optimal Control Theory 3 003
PYL411 Quantum Electronics 3 003 ELL715 Digital Image Processing 3 02 4
PYL412 Ultrafast Laser Systems and Applications 3 003 ELL767 Mechatronics 3 003
PYL413 Fiber and Integrated Optics 3 003 ELL787 Embedded Systems and Applications 3 003
PYD414 Project Il 0 0 8 4 ELL791 Neural Systems and Learning Machines 3 02 4
PYL414 Engineering Optics 3 003 ELL793 Computer Vision 3 00 3
PYV418 Selected Topics in Photonics 2 002 ELL798 Agent Technology 3 00 3
PYV419 Special Topics in Photonics 1 001 MTL342 Analysis and Design of Algorithms 3 104
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MTL509 Numerical Analysis

MTL729 Computational Algebra and its Applications

MTL744 Mathematical Theory of Coding

MTL811 Mathematical Foundation of
Artificial Intelligence

MTL851 Applied Numerical Analysis

MCL731 Analytical Dynamics

MCL738 Dynamics of Multibody Systems

MCL745 Robotics

MCL749 Mechatronics Product Design

MCL837 Advanced Mechanisms

MCL845 Advanced Robotics

Departmental Specialization in Applications and
Information Technology (Department of Computer

Science and Engineering)
Specialization Core
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COD494 B.Tech. Project Part-II
COL703 Logic for Computer Science
Total Credits

Specialization Electives

COL333 Principles of Atrtificial Intelligence*
COL362 Introduction to Database Mgmt. Systems*
COL722 Introduction to Compressed Sensing
COL757 Model Centric Algorithm Design
COL760 Advanced Data Management
COL761 Data Mining
COL762 Database Implementation
COL765 Introduction to Logic and
Functional Programming
COL770 Advanced Atrtificial Intelligence
COL786 Advanced Functional Brain Imaging
COL865 Special Topics in Computer Applications
COL869 Special Topics in Concurrency
COV885 Special Module in Computer Applications
COV888 Special Module in Database Systems
COV889 Special Module in Concurrency
SIL769 Internet Traffic-Measurement,
Modeling & Analysis
SIL801  Special Topics in Multimedia System
SIL802  Special Topics in Web Based Computing
SIV813  Applications of Computer in Medicines
SIV861  Information and Comm Technologies
for Development
SIV864 Special Module on Media Processing &
Communication
SIV871  Special Module in Computational Neuroscience
SIV889  Special Module in Human
Computer Interaction
SIV895  Special Module on Intelligent
Information Processing

Departmental Specialization in Architecture and
Embedded Systems (Department of Computer

Science and Engineering)
Specialization Core
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COD494 B.Tech. Project Part-II
COL703 Logic for Computer Science

Total Credits

Specialization Electives

w o

168

2

4

COP315 Embedded System Design Project
COL718 Architecture of High Performance Computers
COL719 Synthesis of Digital Systems

COL788 Advanced Topics in Embedded Computing
COL812 System Level Design and Modelling
COL818 Principles of Multiprocessor Systems
COP820 Processor Design Laboratory

COL821 Reconfigurable Computing

COL861 Special Topics in Hardware Systems
COV881 Special Module in Hardware Systems
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Departmental Specialization in Data Analytics and
Artificial Intelligence (Department of Computer
Science and Engineering)

Specialization Core

COD494 B.Tech. Project Part 2 0 0 168
COL703 Logic for Computer Science 3 024

Total Credits 12

Specialization Electives

COL333 Principles of Artificial Intelligence*
COL341 Machine Learning

COL362 Introduction to Database Mgmt. Systems*
COL760 Advanced Data Management

COL761 Data Mining

COL762 Database Implementation

COL765 Introduction to Logic and Functional Programming
COL770 Advanced Artificial Intelligence

COL772 Natural Language Processing

COL774 Machine Learning

COL776 Learning Probabilistic Graphical Models
COL786 Advanced Functional Brain Imaging
COL864 Special Topics in Atrtificial Intelligence
COL868 Special Topics in Database Systems
COL869 Special Topics in Concurrency

COL870 Special Topics in Machine Learning
COV878 Special Module in Machine Learning
COV884 Special Module in Artificial Intelligence
COV888 Special Module in Database Systems
COV889 Special Module in Concurrency
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Departmental Specialization in Graphics and Vision
(Department of Computer Science and Engineering)
Specialization Core

COD494 B.Tech. Project Part 2 0 0 168
COL703 Logic for Computer Science 3 024
Total Credits 12

Specialization Electives

COL780 Computer Vision

COL781 Computer Graphics

COL783 Digital Image Analysis

COL829 Advanced Computer Graphics
COV877 Special Module on Visual Computing
SIL801  Special Topics in Multimedia System

W WWwww
cocoocoooo
CONWWN
(AR N N NN
oo

Departmental Specialization in Software Systems
(Department of Computer Science and Engineering)
Specialization Core

COD494 B.Tech. Project Part 2 0 0 168
COL703 Logic for Computer Science 3 024
Total Credits 12
Specialization Electives
COL724 Advanced Computer Networks 3 024
COL728 Compiler Design 3 0 3 45
COL729 Compiler Optimization 3 0 345
COL730 Parallel Programming 3 024
COL732 Virtualization and Cloud Computing 3 024
COL733 Cloud Computing Technology Fundamentals 3 0 2 4
COL740 Software Engineering 3 024
COL768 Wireless Networks 3 024
COL819 Advanced Distributed Systems 3 024
COL851 Special Topics in Operating Systems 3 003
COL852 Special Topics in Compilers 3 003
COL860 Special Topics in Parallel Computation 3 003
COL862 Special Topics in Software Systems 3 003
COL867 Special Topics in High Speed Networks 3 003
COL871 Special Topics in Programming 3 003

Languages and Compilers
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COL886
Cov876

COov8eso
COoves2
covesr
SIL765
SIL769

Departmental Specialization in Theoretical Computer
Science (Department of Computer Science and

Special Topics in Operating Systems

Special Module on Automated Reasoning

Methods for Program Analysis

Special Module in Parallel Computation

Special Module in Software Systems

Special Module in High Speed Networks

Networks & System Security
Internet Traffic -Measurement,
Modeling & Analysis

Engineering)
Specialization Core
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COD494 B.Tech. Project Part-I

COL703

Logic for Computer Science
Total Credits

Specialization Electives

o o

COL726
COL730
COL750
COL751
COL752
COL753
COL754
COL756
COL757
COL758
COL759
COL830
COL831
COL832
COL860
COL863
COL866
COL872
Ccover9
Ccoves3
COVv8s6

Departmental Specialization in Environmental
Engineering (Department of Civil Engineering)

Numerical Algorithms

Parallel Programming

Foundations of Automatic Verification
Algorithmic Graph Theory

Geometric Algorithms

Complexity Theory

Approximation Algorithms
Mathematical Programming

Model Centric Algorithm Design
Advanced Algorithms

Cryptography & Computer Security
Distributed Computing

Semantics of Programming Languages
Proofs and Types

Special Topics in Parallel Computation

Special Topics in Theoretical Computer Science

Special Topics in Algorithms
Special Topics in Cryptography
Special Module in Financial Algorithms

Special Module in Theoretical Computer Science

Special Module in Algorithms

Specialization Core
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CVD412
CVL313
CVL721

CVL724

B.Tech. Project Part-Il

Air and Noise Pollution

Solid Waste Engineering
Environmental Systems Analysis

Total Credits

Specialization Electives (8 Credits)
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CVL3!1
CVL312
CvL727
CvL820
CvL822

CvL823
CVL824

Departmental Specialization in Geotechnical
Engineering (Department of Civil Engineering)

Industrial Waste Management

Environmental Assessment Methodologies

Environmental Risk Assessment
Environmental Impact Assessment
Emerging Technologies for
Environmental Management
Thermal Techniques for Waste Mgmt.

Life Cycle Analysis & Design for Environment

Specialization Core
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CVD412
cvL421

CvL422
CvL423
CVP424

B.Tech. Project Part-I|

Ground Engineering

Rock Engineering

Soil Dynamics

Environmental Geotechniques and
Geosynthetics

Total Credits
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Specialization Electives (6 Credits)

CVL431 Design of Foundations & Retaining Structures
CVL432 Stability of Slopes

CVL433 FEM in Geotechnical Engineering

CVL434 Geotechnical Design Studio

CVL435 Underground Structures
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Departmental Specialization in Structural Engineering
(Department of Civil Engineering)
Specialization Core

CVD412 B.Tech. Project Part- 0 0 126
CVL441 Structural Design 3 003
CVL442 Structural Analysis-llI 3 003
CVL443 Prestressed Concrete & Industrial Structures 3 0 0 3
CVL758 Solid Mechanics in Structural Engineering 3 0 0 3
Total Credits 18

Specialization Electives (6 Credits)

CVL763 Analytical and Numerical Methods 2 103

for Struct. Engineering

CVL765 Concrete Mechanics 3 003
CVL766 Design of Bridge Structures 3 003
CVL768 Design of Masonry Structures 3 003
CVL769 Design of Tall Buildings 3 003
CVL770 Prestressed and Composite Structures 3 003
CVL771 Advanced Concrete Technology 3 003
CVL857 Structural Safety and Reliability 3 003
CVL858 Theory of Plates and Shells 3 003
CVL859 Theory of Structural Stability 3 003
CVL862 Design of Offshore Structures 3 003
CVL866 Wind Resistant Design of Structures 3 003
Departmental Specialization in Transportation

Engineering (Department of Civil Engineering)
Specialization Core

CVD412 B.Tech. Project Part-II 0 0 126
CVL740 Pavement Materials and Design of Pavements 2 023
CVL741 Urban and Regional Transportation Planning 2 0 2 3
CVL742 Traffic Engineering 3 024
Total Credits 16
Specialization Electives (8 Credits)
CVL361 Introduction to Railway Engineering 3 003
CVL461 Logistics and Freight Transport 3 003
CVL462 Introduction to Intelligent 3 003
Transportation Systems
CVL743 Airport Planning and Design 3 003
CVL744 Transportation Infrastructure Design 3 003
CVL746 Public Transportation Systems 3 003
CVL841 Advanced Transportation Modelling 2 023
CVL842 Geometric Design of Roads 2 023
CVL847 Transportation Economics 3 003

Departmental Specialization in Water Resources
Engineering (Department of Civil Engineering)
Specialization Core

CVL382 Groundwater 2 002
CVL481 Water Resources Management 3 003
CVL482 Water Power Engineering 2 023
CVL483 Groundwater & Surface-water Pollution 2 002
CVD412 B.Tech. Project Part-I 0 0 126
Total Credits 16

Specialization Electives (8 Credits)

CVL284 Fundamentals of Geographic 2 023

Information Systems
CVL383 Water Resources Systems
CVL384 Urban Hydrology
CVL385 Frequency Analysis in Hydrology
CVL386 Fundamentals of Remote Sensing
CVP484 Computational Aspects in Water Resources
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CVL485 River Mechanics 2 023 ELL707 Systems Biology 300 3
CVL486 Geo-informatics 2 023 ELL715 Digital Image Processing 3024
CVL837 Mechanics of Sediment Transport 3 003 ELL741 Neuromorphic Engineering 3003
- i . ) i ELL762 Intelligent Motor Controllers 300 3
Departmental Specialization in Automotive Design g 779 Forecasting Techniques for Power Systems 3 0 0 3
(Department of Mechanical Engineering) ELL784 Introduction to Machine Learning 3003
Specialization Core ELL768 Computationsl Cognition and Perception 3 0 0 3
. omputational Cognition and Perception
mg&‘gf 2;‘Tt§i‘6t';?se°ts't';ms g g ;41 ELL789 Intelligent Systems 3003
Y ELL791 Neural Systems and Learning Machines 3024
Total Credits 11 ELL793 Computer Vision 3003
s b g . ELL794 Human-Computer Interface 3003
Specialization Electives ELL795 Swarm Intelligence 3003
MCL322 Power Train Design , 3 003  E1796 Signals and Systems in Biology 3003
MCL421 Automotive Structural DeSIgn 2 023 ELL798 AgentTechnoIogy 300 3
MCL422 Design of Brake Systems 2 023 ELL799 Natural Computing 300 3
MCL721 Automotive Prime Movers 3 003 ELV780 Special Modules in Computers 100 1
MCL722 Mechanical Design of Prime Mover Elements 3 0 0 3
MCL723 Vehicle Dynamics 3 003 Departmental Specialization in Communication
MCL724 Biomechanics of Trauma in Automotive Design 3 0 0 3 Systems and Networking (Dept. of Electrical Engg.)
MCL725 Design Electronic Assist Systems in Automobiles 3 0 0 3 . .
MCL726 Design of Steering Systems 3 003  Specialization Electives
ELD458 BTP Part-I| 00 168
Departmental Specialization in Technical and ELL411 Digital Communications 3024
Innovative Textiles (Department of Textile Technology) ELL458 Special Topics in CS&N -1 3003
Specialization Electives ELL713 Microwave theory and techniques 3003
ELL714 Basic Information Theory 3003
TXD402 Major Project Part-Il 0 0 168 ELL716 Telecom Switiching and Transmission 3003
TXL710 High Performance and Specialty Fibres 3 003 ELL717 Optical Communication Systems 300 3
TXL719  Functional and Smart Textiles 3 003 ELL723 Broadband Communication Systems 3003
TXL734 Nonwoven Science and Engineering 3 003 ELL725 Wireless Communications 300 3
TXL740 Science & App. of Nanotechnology in Textles 3 0 0 3 ELL785 Computer Communication Networks 300 3
TXL752 Design of Functional Clothing 3 003 ELV720 Special Modules in CS&N — | 100 1
TXL773 Medical Textiles 3 003
TXL775 Technical Textiles 3 003 Departmental Specialization in Electric Transportation
TXL776 Design & Manuf. of Text. Reinforced Composites 3 0 0 3 (Department of Electrical Engineering)

Departmental Specialization in Textile Business Specialization Electives

Management (Department of Textile Technology) ELD454 BTP Part-ll 00168
o . ELL334 DSP based Control of drives 3024
Specialization Electives ELL450 Special Topics in AE — | 300 3
MCL756 Supply Chain Management 3 003 ELL454 Special Topics in ET — | 3003
MCL760 Project Management 3 003 ELL750 Modeling of electrical machines 3003
TXD402 Major Project Part-Il 0 0 168 ELL754 Permanent Magnet Machines 3003
TXL381 Costing and its Application in Textiles 3 104 ELL755 Variable Reluctance Machines 300 3
TXL781 Costing, Project Formulation and Appraisal 3 0 0 3 ELL764 Electric vehicles 300 3
TXL782 Production and Operations 3 003 ELV753 Special Modules in ET — | 100 1
Management in Textile Industry
TXL783 Design of Experiments and Statistical Techniques 3 0 0 3 Departmental Specialization in Energy-Efficient
TXV702 Management of Textile Business 1001 Technologies (Department of Electrical Engineering)

Departmental Specialization in Appliance Engineering  Specialization Electives

(Department of Electrical Engineering) ELD453 BTPPart-ll 00168
o . ELL408 Low Power Circuit Design 3003
Specialization Electives ELL453  Special Topics in EET — I 3003
ELD451 BTP Part-Il 0 0 168 ELL721 Introduction to Telecommunication Systems 3 0 0 3
ELL319 Digital Signal Processing 3 024 ELL743 Photovoltaics 3003
ELL365 Embedded Systems 3 003 ELL757 Energy Efficient Motors 3003
ELL450 Special Topics in AE-I 3 003 ELL763 Advanced Electrical Drives 3003
ELL754 Permanent Magnet Machines 3 003 ELL765 Smart Grid Technology 300 3
ELL756 Special Electrical Machines 3 003 ELL797 Energy Efficient Computing 3003
ELL762 Intelligent Motor Controllers 3 003 ELV752 Special Modules in EET — 1 1001
ELL766 Appliance System 3 003
ELL767 Mechatronics 3003 Departmental Specialization in Information
ELV750 Special Modules in AE—| 100 1 Processing (Department of Electrical Engineering)

Specialization Electives

Departmental Specialization in Cognitive and

: : ELD459 BTP Part-ll 0 0 168
Intel-llg.jen.t Syste.ms (Department of Electrical Engg.) ELL459 Special Topics in IP — | 300 3
Specialization Electives ELL460 Special Topics in IP — I 300 3
ELD457 BTP Part-Il 0 0 168 ELL714 Basic Information Theory 3003
ELL409 Machine Intelligence and Learning 3024 ELL715 Digital Image processing 3024
ELL457 Special Topics in C&IS — | 300 3 ELL718 Statistical signal processing 3003
ELL704 Advanced Robotics 3003 ELL719 Detection and Estimation Theory 3003
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ELL720 Advanced Digital Signal Processing 3003 ELL775 Power System Dynamics 3003
ELL784 Introduction to Machine Learning 3003 ELL789 Intelligent Systems 3003
ELL786 Multimedia Systems 300 3 ELV451 Special Modules in SG&RE — | 100 1
ELL793 Computer Vision 3003 oo

ELL794 Human-Computer Interface 300 3 Departmental Specialization in Systems and Control
ELV781 Special Modules in IP — | 100 1 (Department of Electrical Engineering)

CRL707 Human and Machine Speech Communications 3 0 0 3

Specialization Electives

Departmental Specialization in Nano-electronic and Etl?jgg BTP PIaCrt-” | g 8 (1)62
: : igital Contro
Pho?o_nlc_ Systems (Department of Electrical Engg.) ELL700 Linear Systems Theory 300 3
Specialization Electives ELL702 Nonlinear Systems 3003
ELD456 BTP Part-ll 0 0 168 ELL703 Optimal Control Theory 3003
ELL456 Special Topics in NE&PS — | 3003 ELL704 Advanced Robotics 300 3
ELL730 IC Technology 3003 ELL705 Stochastic Filtering and Identification 300 3
ELL732 Micro and Nanoelectronics 3003 ELL707 Systems Biology 3003
ELL737 Flexible Electronics 3003 ELL708 Selected Topics in Systems and Control 3003
ELL738 Micro and Nano photonics 300 3 ELL762 Intelligent Motor Controllers 300 3
ELL739 Advanced semiconductor devices 3003 ELV700 Special Modules in Systems and Control 1 0 0 1
ELL740 Compact Modeling of Semiconductor Devices 3 0 2 4 o .
ELL741 Neuromorphic Engineering 300 3 Departmental Specialization in VLSI and Embedded
ELL742 Introduction to MEMS Design 3003 Systems (Department of Electrical Engineering)
ELL743  Photovoltaics , , 3003 Specialization Electives
ELL744 Electronic and Photonic Nanomaterials 300 3
ELL745 Quantum Electronics 3003 ELD455 BTP Part-ll 00168
ELV731 Special Modules in NE&PS — | 100 1 ELL365 Embedded Systems 3003
ELL455 Special Topics in V&ES — | 300 3
Departmental Specialization in Smart Grid and E::::7§8 IACd\éanﬁedlDigital Signal Processing g 8 g g
: 7 echnology
Renf-)v?lab'le Ener'gy (Department of Electrical Engg.) ELL731 Mixed signal circuit design 300 3
Specialization Electives ELL733 Digital ASIC Design 3024
ELD452 BTP Part-Il 0 0 168 ELL734 MOS VLSI Design 300 3
ELL402 Computer Communications 3003 ELL735 Analog Integrated Circuits 3003
ELL417 Renewable Energy Systems 300 3 ELL736 Solid State Imaging Sensors 300 3
ELL765 Smart Grid Technology 300 3 ELL740 Compact Modeling of Semiconductor Devices 3 0 2 4
ELL770 Power System Analysis 3003 ELL741 Neuromorphic Engineering 3003
ELL771 Special Topics in SG&RE — | 300 3 ELL747 Active and Passive Filter Design 300 3
ELL772 Planning and Operation of Smart Grid 3003 ELL748 System-on-Chip Design and Test 3003
ELL773 High Voltage DC Transmission 300 3 ELL749 Semiconductor Memory Design 300 3
ELL774 Flexible AC Transmission Systems 300 3 ELV730 Special Modules in V&ES — | 100 1
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8. NON-GRADED CORE FOR UNDERGRADUATE STUDENTS

In order to synergize formal academics with informal outside-class-room learning experience, mechanisms for
earning non-graded units have been introduced in the undergraduate curriculum in 2013. In order to earn these
units, a student will need to involve himself/herself in activities beyond the classroom engagements. For earning 1
unit a student will typically need to work for 2-3 hours per week (28-42 hours per semester) in on-campus activities.
In case of project/design/internship activities, the student engagement expected is typically 20 man-days of work
per non-graded unit. A student would not be allowed to earn credits as well as non-graded units for the same
effort - it is important that the efforts towards earning non-graded units should be distinct from that spent on earning
credits. Also, the effort for earning different components of the non-graded units also should be distinct, i.e., the
same effort would not be evaluated for more than one non-graded activity.

Non-graded core of the undergraduate curriculum comprises the following components:

1. Introduction to Engineering & Programme ;02 units
2. Language and Writing Skills : 02 units
3. NCC/NSO/NSS ;02 units
4, Professional Ethics and Social Responsibility ;02 units
5. Communication Skills/Seminar ;02 units
6. Design/Practical Experience : 05 units

Total : 15 units

These 15 units form a compulsory graduation requirement for all the undergraduate (B.Tech. as well as Dual
degree) programmes. A student will need to earn these 15 units over the duration of the programme with special
consideration and requirements for each component as detailed in the following sections. Each component would
be constituted by one or more non-graded courses, and a student will need to get an ‘S’ grade in these courses
to earn the respective non-graded unit(s). Incomplete status in such courses will be indicated by a ‘Z’ grade. The
student would be required either to repeat the course/activity or continue with the project/internship until such time
that the evaluating faculty member/committee is satisfied with the effort to award an ‘S’ grade. No partial/fractional
units can be awarded. For example, if a particular activity carries 2 units, a student cannot be awarded 1 unit or
fractional units forincomplete work, but would need to repeat/complete the work to the satisfaction of the evaluating
faculty member/committee to become eligible for award of 2 units.

8.1 Introduction to Engineering and Programme

This non-graded component is aimed at orienting and exciting students in the subject of engineering in general
and their respective disciplines in particular. The objectives of the component are:

+  Exposing students to “Engineering” as a profession that creates wealth for nations, and as a vehicle for
economic growth.

+  Exposing students to Science/ Engineering as a medium through which one can address problems facing
the society including some of the grand challenges.

+  Excite students by enabling them to appreciate the role and enormous impact of research in science/
engineering on our day to day lives.

+  Enlighten students about the various career options available to them.

+ Make students aware of the issues involved in engineering a product, and help them appreciate why
the process of design and innovation leading to products and systems is both personally satisfying and
professionally rewarding.

»  Excite students about potential role models and successful alumni in engineering profession.
*  Motivate students to take up some co-curricular activities on their own during their stay in the Institute.
The activities to realize the above-mentioned objectives as part of this non-graded component include:

*  Understanding engineering through product dissection and reverse engineering. (The products given to
students to dissect could be physical in form or in the form of videos).

«  Screening of videos that bring out the strong relation between science/engineering and societal needs.
*  Conducting design and innovation contests among students.

+  Solving science/engineering puzzles in the class.

*  Lectures by successful industrialists, alumni and entrepreneurs about their journey.
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»  Exposure to successful research cases from the Institute and the impact of the same.
»  Exposure to successful products/innovations from the Institute which have reached people/ industry/ society.
*  Some interesting demonstrations in laboratories.

* Hands-on exercises in laboratories including use of breadboard circuits, Lego sets, robot kits, balsa
bridge engineering kits, fibre optics kits, mobile apps etc.

* Industry visits

+  Visits to on-going exhibitions in the city

»  Do-it-yourself projects in teams

»  Lectures by faculty, visitors, alumni on some exciting topics.

This non-graded unit is administered in the form of two non-graded courses of one unit each:

(i) NIN100 Introduction to Engineering in the first semester of the undergraduate programme, and
(i) XXN101/XXN111 Introduction to <the respective engineering discipline> in the third semester.

Here, XX stands for the Course code prefix of the Department offering the undergraduate programme and <the
respective engineering discipline> stands for the name of the undergraduate programme to which the student
belongs. Table 8.1 lists the courses corresponding to the different undergraduate programmes:

Table 8.1 : List of Introduction to Engineering Courses Offered by Departments

S. No. | Programme Code(s) | Course Code Course Title
1 BB1, BB5 BBN101 Introduction to Biochemical Engineering and Biotechnology
2 CE1 CVN101 Introduction to Civil Engineering
3 CH1, CH7 CLN101 Introduction to Chemical Engineering
4 CS1, CS5 CON101 Introduction to Computer Science and Engineering
5 EE1 ELN101 Introduction to Electrical Engineering
6 EE3 ELN111 Introduction to Electrical Engineering — Power and Automation
7 ME1 MCN101 Introduction to Mechanical Engineering
8 ME2 MCN111 Introduction to Production and Industrial Engineering
9 MT1, MT6 MTN101 Introduction to Mathematics and Computing
10 PH1 PYN101 Introduction to Engineering Physics
11 TT1 TXN101 Introduction to Textile Technology

Course coordinator of NIN100 would be identified by the Dean Academics. For all the Departmental courses listed
in Table 8.1, the departments offering UG programmes would identify the course coordinators. It is necessary to
get a satisfactory (S) grade in both these courses for completing the degree requirements. Attendance would be
one of the main criteria for evaluation. Apart from this, active participation and quiz based evaluation etc. would
also be used as a basis to decide ‘S’ or ‘Z’' grade. The grades of NIN100 would be moderated by Dean Academics,
and those of the Departmental courses would be moderated in the respective Departments. In case a student is
awarded ‘Z’ grade he/she would need to repeat the course in the subsequent year(s).

8.2 Language and Writing Skills

All students, in the first two semesters, are required to undergo exercises designed to impart language skills-
enhancing their ability of listening comprehension, reading and writing in English. These exercises would be tailored
according to the background of the students. The English language ability of the students would be assessed through
a test to be conducted in the beginning, typically during their admission and orientation period. The students would
also be exposed to principles of English grammar and nuances of technical writing. Textual material and lectures
would focus on the relationship between Engineering, Humanities and Social Sciences.

This component is also administered in the form of two courses, each of one unit: NLN100 Language and Writing
Skills—I in the first semester and NLN101 Language and Writing Skills—Il in the second semester. Course coordinators
for these courses are identified by the Dean Academics in consultation with Head, Humanities and Social Sciences.
Assessment of a student towards S grade in each of these courses would typically be on the basis of attendance,
participation and performance in the exercises. A student could also be prescribed self learning exercises or additional
practice sessions during vacations as requirement for securing S grade. Student’s involvement, during regular semester,
would typically be two hours per week. The grades of these courses would be moderated by the Dean Academics.
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8.3 NCC/ NSO/ NSS

Astudent is required to choose one of NCC/NSO/NSS by during his/her first semester, and complete the requirements
within the first four registered semesters. Students will be required to earn 2 non-graded units from one of these
activities, by completing 100 hours of work. The faculty coordinators of NCC/NSO/NSS decide and announce the
policies on earning non-graded units in these activities from time to time. A student must complete the 100 hours of
activities in one of these three options by the end of the fourth registered semester or the summer after the fourth
semester, failing which he/ she would not be allowed to register for the fifth semester.

8.4 Professional Ethics and Social Responsibility

There is increasing consensus worldwide that engineering ethics should be incorporated into the engineering
curriculum to provide students with an exposure to the kind of professional ethical dilemmas they might face on
an individual basis as well as in the larger context of ethical aspects of technology development. Workshops,
discussion/ debates, use of theatre-in-education, case-study based approaches, etc. are often used for illustration
and discussion of engineering ethics and such inputs could be provided in a stand-alone manner, integrated into
existing courses or both. The objective of this non-graded component is to sensitize students about Professional
Ethics and Social Responsibility (PESR) through a combination of the above-mentioned approaches, supplemented
by discussion fora and supplementary materials, to help students to become ethical professionals. A student
is required to complete this non-graded component in the first six registered semesters of the undergraduate
programme, through activities divided into four courses. The courses NEN100 and NEN101 together constitute
one non-graded unit and the course NEN300 along with one of the three alternatives NEN201/NEN202/NEN203
constitutes the second non-graded unit for PESR:

i) NEN100 Professional Ethics and Social Responsibility - |
ii) NEN101 Professional Ethics and Social Responsibility - Il
iii) One of the following three courses:

a. NEN201 PESR Internships

b. NEN202 PESR Workshops

c. NEN203 PESR Projects
iv) NEN300 Case Studies in Professional Ethics

NEN100 and NEN101 are compulsory for all students, and these courses involve interactive sessions of a group
of about 20 students with a faculty mentor in the first and second semesters respectively. The student will earn
one unit by getting S grade in both these courses.

The second unit under PESR has two parts. For the first part, the students can choose to participate in any one
out of a large variety of activities relevant to the core themes of PESR. With the considerable amount of flexibility
allowed in the choice of activities, each student should be able to identify an activity of interest to him/ her under
the purview of PESR. These activities have been divided into three broad categories, viz., (a) PESR internships (b)
PESR workshops (c) PESR projects, each of which corresponds to a separate course number NEN201, NEN202
and NEN203 respectively. After a student has got S grades in NEN100 and NEN101, the student can register for
NEN201/202/203. The second part of this unit, Case Studies in Professional Ethics, is compulsory, and is offered
under the course number NEN300.

Under NEN201 PESR Internships, students can take up field work outside the Institute during summer/ winter
vacation with organizations within the country. These organizations could be NGOs or CSR units of corporate houses.
The students could also choose to work with organizations in their home towns. These internships must involve an
exposure to the life of communities through field work. Before going for an internship with such an organization,
the student will have to submit an online request to the Institute level PESR Committee, specifying the internship
duration, nature of work and other details and requirements, and take prior approval. The student will be able to get
an S grade in this course only if the student has attended the internship for at least the number of days specified in
Table 8.2 and has satisfied the requirements committed in the prior approval. A documentary proof of the same from
the organization should be submitted online by the student to the PESR Committee. No credit will be given to the
student if he/she attends the internship for less number of days than specified in the prior approval as per Table 8.2.

If a student gets selected in one of the nation building initiatives organized by reputed organizations (Examples:
Participating in Jagriti Yatra, working as a summer fellow with Rakshak foundation etc.) and successfully completes
the same, he/she would be considered to have completed the requirements under NEN201 and hence would be
awarded ‘S’ grade in the same. Even to exercise this option, it is mandatory that a prior approval of the PESR
committee should be sought online, and a documentary proof of completion of the activity should be submitted
online to the PESR committee, as specified above for internships.
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Under NEN202 PESR Workshops, students can participate in one or more workshops of duration of 3-8 days,
approved by the PESR Committee and Dean Academics. These workshops would be organized on campus by a faculty
coordinator and would be conducted by resource persons from within or outside the Institute. These workshops could
be pertaining to any of the themes relevant to PESR and could be held during mid-semester break/summer/winter
vacation or even long weekends during the semester. The students must follow the procedure announced by the faculty
coordinator to register for the workshop. The S grade for attending a workshop will be awarded only if the student
attends all sessions of the workshop on all the days for its full duration. The faculty coordinator organizing the workshop
would submit a list of all such students to the PESR committee for award of S grade in NEN202 PESR Workshops.

Under NEN203 PESR Projects, the students can take up projects under the guidance of one or more faculty members
to make positive contribution to campus life. This could include promoting wholesome practices on campus such
as: ethical practices particularly among students through specially directed efforts; peer assistance for the students
in need of help academically or otherwise; sustainable practices on campus like resource conservation, waste
management, use of renewable resources and the like; working on technology for a social cause etc. This work
could be done during a semester or mid-semester break or summer/winter vacation. The student must submit a
project proposal online, with explicit statement of deliverables, through his/her faculty supervisor(s), for approval
by the PESR committee. If the work is taken up in a team, each student’s share of work must be defined in the
proposal. It is expected that each student puts in at least 50 person-hours of effort in the project. On completion
of the project, the students should submit a completion request online, again through the faculty supervisor, who
should certify that each student has completed his/her share of the deliverables and each student has put in at
least 50 person-hours of work into the project. The PESR Committee may also decide to evaluate the project by
additional means as deemed fit.

The work done under NEN201/ NEN202/ NEN203 would also be evaluated, the mechanism for which will be decided
by the PESR committee and notified to students accordingly .

If a student has a confirmed/ approved registration in an internship/ workshop or a project but does not turn up for
the same, he/ she can be penalized by the PESR committee with an increase in the number of PESR units to be
completed by the student for the degree requirements.

In NEN300, every student will work on at least two case studies related to professional ethics, followed by discussions
on the same, moderated by a faculty member. The details on how to select the case studies and the mode of discussions
and their evaluation would be decided by the PESR Committee from time to time and notified to the students.

Table 8.2 summarizes the requirements of the non-graded component on Professional Ethics and Social
Responsibility.

Table 8.2 : Summary of Requirements of the Non-Graded Component on Professional Ethics and

Social Responsibility
S. Course Period of Description Requirement for S grade No.
No. Activity of
units
A | Part-1: Regular Classroom Contact
1. | NEN100 1st Semester | Regular sessions of 1.5-2 15 hours in regular sessions
Professional hours with a faculty mentor.
Ethics and Activities in the sessions to 1
Social be decided by the faculty.
Responsibility—I
2. | NEN101 2nd Semester | Regular sessions of 1.5-2 15 hours in regular sessions
Professional hours with a faculty mentor.
Ethics and Activities in the sessions to 1
Social be decided by the faculty.
Responsibility—II
B Part-2: Case Studies and Practical/Field Activity
« Each student should register for NEN300 and ANY ONE of NEN201, NEN202, NEN203
+ To be completed before the beginning of 7th semester
+ Activities as listed below followed by A PRESENTATION IN AN EVALUATION SESSION
+ Satisfaction of ALL the requirements set out by the respective in-charge/resource persons/faculty.
NO PART CREDIT.
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NEN201 : PESR
Internships

summer/winter
vacations

Engagement with
communities/NGOs
OUTSIDE IITD involving
technical or non-technical
work or internship with the
CSR unit of an industry
involving field work.

For residential internship/
camp with an organisation:
6-8 days of stay in the camp.
For non-residential internship:
20 working days of internship.
Prior approval of PESR
committee specifying the
type and length of the
internship/camp; S grade

to be awarded only for

full duration. No credit for
attending the internship for
less number of days than that
specified in approval.

NEN202 : PESR

Mid-semester

Participation in intense

Completion of either a single

Workshops breaks/ ON-CAMPUS workshops workshop of at least 6 days’
summer/winter | approved by Dean duration OR two workshops
vacations. Academics, of 3-8 days of at least 3 days’ duration.

duration, conducted by S grade to be awarded only
professional resource for attending the workshop
persons, with special for full duration. No credit for
emphasis on themes related | attending the workshop for
to PESR. less number of days.

NEN203: PESR | Summer/ Taking up on-campus Prior approval of project

Projects

winter vacation
/mid-semester
break or
during a
semester.

projects under the guidance
of a faculty mentor, related
to any of the topics relevant
to PESR, such as (but not
limited to)

A. Promoting ethical
practices on campus in
various spheres particularly
related to student life on
campus.

B. Strengthening the existing
systems and designing and
implementing new ones for
an active student community
participation in addressing
the academic as well as
other problems of student
community.

C. Developing socially
relevant technologies

D. Promoting Sustainable
Practices in hostels,
academic area, residential
areas etc., involving activities
pertaining to conservation of
water/electricity / paper/other
resources, waste
management, promoting use
of bicycles, etc.

proposal by PESR committee
explicitly specifying
deliverables and work share
of each student in case of
group projects; Completion

of the project deliverables
identified in the proposal - It
must involve at least 50 hours
of work by each student.

NEN300 Case
Studies in
Professional
Ethics

5th or 6th
registered
semester

Work on two case studies
on professional ethics;
participate in discussions
moderated by a faculty
member.

Recommendation of S grade
by the faculty member(s)
moderating the discussions.
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8.5 Communication Skills / Seminar

The objective of this non-graded component is to provide the students with an opportunity to develop their skills
in preparing write-ups and/or making presentations, and reading/listening to others’ write-ups/presentations.
A student would be required to earn these non-graded units between their 5th and 8th semesters. This component
would be administered in two parts:

(i) Aset of topic specific seminar courses (XXQ301, XXQ302, etc.) introduced by the parent Department
of each student (for example ELQ301 — Seminar on Embedded Systems — 1 unit). These courses
would be non-credit electives, offered in each semester. These seminar sessions would be held for
two hours per week. Many such courses could run in parallel. Students need to register for at least
one such course in his/her parent department for earning one unit.

(i) Students should earn the remaining one unit through any one of the following means:

a. By registering and completing an additional seminar course (XYQ301, XYQ302 etc.) offered by
any other Department/Centre/School.

b. By participating in optional seminars which may be part of regular courses; for example regular
‘L’ courses can have an optional seminar component (e.g. ELL711 Optical Communications can
have optional seminar component of 1 unit). This would, like any other seminar course, need to
have seminar sessions of 2 hours duration every week for a whole semester. In such a case, a
student should register for XXQ30y, and the course coordinator would send recommendations for
‘S’ grades to the Dean Academics, duly moderated by the Moderation Committee of the concerned
Department/Centre/School.

c. By participating in special workshops on Communication Skills approved by Dean Academics.
The faculty coordinator in charge of the workshop would submit a list of students who completed
the activity with 100% attendance in all sessions on all days of the workshop for award of S grade
in NQN301.

d. By submitting documentary evidence of excellence in debating and/or writing as certified by faculty
in-charge of these activities, to the Dean Academics. In all such cases, the student should submit
documentary evidence online, as detailed below.

. A student who wins first, second or third position in any event/competition conducted at inter-
hostel level, by BRCA or by BSP or by BSW would qualify for this option. The event/competition
must be either a debate/declamation/extempore. Since many such events do not have
certificates issued, the student must submit a letter signed by the warden or the president of
the respective board (in case of BRCA, president of the club would also suffice) stating the
date, time, venue of the event/competition along with the number of participants and position
secured. In case number of participants is less than 20, the event shall not be counted.

. A student who performs as a compere for any of the Institute functions (only those listed in
the Institute calendar). The student will need to produce a signed letter from the faculty in-
charge of the Institute function stating the student’s role as compere. The letter must include
the date, time, venue and duration of the event. Any event lasting less than 1 hour will not
be counted.

. A student winning a technical paper presentation award during TRYST will need to submit
a copy of the certificate and the abstract of the paper presented. Technical publications in
Journals or Conferences would also be considered, provided (i) the number of authors of
the paper does not exceed 2 and (ii) the faculty member supervising the work certifies that
the paper was written by the concerned student.

Aminimum of three such documents certified by the Faculty in charge of the Board/Club/Activity as mentioned above
would qualify a student to earn one unit of Communication Skills/Seminar. In each case, before recommending
the award of non-graded units for the above activities, the Faculty in charge of the Board/Club/Activity should
keep in mind that a student engagement/effort (including preparations and the actual event) of 28-42 hours
would be necessary for the award of one non-graded unit.

In cases of options (i), (ii) a and (ii) b above, the faculty member in charge of the course should ensure that the
student has 100% attendance in the seminars, and has done a satisfactory task of his/her contribution to the
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course: the write-up, presentation, etc. before awarding an ‘S’ grade. These grades would be moderated by the
respective Department/Centre/School. In case of unavoidable absence of up to 3 seminar sessions, appropriate
compensation mechanism should be announced by the faculty member at the beginning of the course. For
absence beyond 3 sessions, S graded cannot be awarded.

An Institute level Committee for Communication Skills/ Seminar would be appointed by the Dean Academics.
The convener of this committee would serve as the course coordinator of NQN301. This committee would
moderate the non-graded units for Communication Skills/Seminar recommended for activities other than the
courses XXQ30y.

A student needs to secure an S grade in both parts of the communication skills/ seminar non-graded component
to complete graduation requirements.

8.6 Design/ Practical Experience

The objective of this non-graded component is to give opportunities to students to learn in an informal setting.
This mode of learning, is often more effective than conventional lectures/laboratory work. Second and even
more important objective of this non-graded component is to inculcate design thinking among students and
facilitate them to gain some design immersion experience. Design/Practical Experience (DPE) component can
promote learning by doing which does two important things: Firstly, it allows students to immerse themselves
in the environment in which work is to be done, so that they can understand the values and expectations of the
target beneficiaries. Secondly it enables a fresh look at problems, not only at the ways of defining them, but
also at the ways to solve those including skill-sets that are required to address them. A shift from problem based
learning (acquisition of knowledge) to project based learning (application of knowledge), in which the projects
are grounded in problems outside the classrooms and laboratories, in everyday scenarios. Thus, DPE bridges
division between the curricular and the co-curricular components, and encourages the curiosity and involvement
that arises from total absorption in a subject of interest.

As a part of this requirement, every student is expected to earn a minimum of five non-graded units of DPE to
complete the degree requirements. To earn one unit of DPE, a student is expected to put in 28-42 hours of
effort or 20 working days depending on the type of activity. These units can be earned in multiple ways during
the semester as well as during vacation and mid-semester breaks:

+  Courses with design focus without any regular graded credits, which are designated to give design/
practical experience units.

» Courses (core or elective) with optional design/practical experience component.

+  Summer/semester internships by students in R&D/Industry/Universities in India or abroad.
+  Summer/winter/semester projects under the guidance of faculty of the Institute.

» Participation in design/innovation projects by Innovation Center/CAIC, etc.

+ One time activity such as design/practical experience workshop/course/event during semester/
vacation/mid-semester breaks, etc.

DPE activities are not restricted to design of physical products but can also include system level design and
experience. For example a team of students who under the supervision of faculty in collaboration with an NGO,
would like to design a new financial inclusion system for marginalized section of population too can earn design/
practical experience units.

The operational modalities of implementing the above-mentioned activities so that students can earn the required
non-graded units, are presented in the following paragraphs.

8.6.1 Management of Non-graded DPE Units

Each Department offering UG programme(s) would constitute a DPE Committee with a Departmental DPE
Coordinator to manage the non-graded Design/Practical Experience units.

a) The Departmental DPE Committee would coordinate with T&P Unit to identify and vet industries for
internships.
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b) The committee would also examine other types of internship (in Universities, research laboratories,
start-ups etc.) requested by students and approve or deny as per a policy defined by the Department.

c) Students of the Department desirous of earning non-graded DPE units through any other mechanism
listed above should request permission of this committee before embarking on the activity. The
committee would also decide on the award of non-graded DPE units for all such activities for the
students of the Department through appropriate evaluation mechanisms.

d) The committee would be responsible to evaluate the design activities carried out by the students during
internships and recommending award of the non-graded DPE units, or continuation of the internship
activity for more days to become eligible for the units, as per the efforts of the students during the
internship. DPE Committee will moderate all Design units awarded to students of that Department. The
Departmental DPE Coordinator also has responsibility of ensuring that units earned by heterogeneous
activities meet the requirements in terms of learning efforts and experience.

e) The Dean Academics will appoint an Institute DPE Coordinator for Design/Practical Experience
units.

f)  Departmental DPE Coordinators, Institute DPE Coordinator and Associate Dean Academics-Curriculum
together will form an institute level committee to moderate the non-graded units awarded under
interdisciplinary work including the activities carried out by students in Departments/Centers/Schools
not offering UG programmes. This committee would also review and modify policies as well as modalities
administering DPE units.

8.6.2 Activities Covered Under Design / Practical Experience

8.6.2.1. Specialized Courses Related to Design / Practical Experience (Maximum 2 Units)

Departments/Departments/Centres/Schools may offer a basket of courses that will not have any credits associated
with them but will have only Design/Practical Experience units linked to them. In other words, on successful
completion of such courses the students will earn only DPE units but no graded credits. These courses offered
by Departments/ Centers/Schools can be of one unit (28-42 hours of student effort) or two units (56-84 hours
of student effort). Faculty offering these courses will award these units on successful completion of the course
requirements, and the same would be moderated by the Departmental Committee for DPE in case of Departments
offering undergraduate programmes. For other Departments/Centres/Schools, the moderation would be done
by the Institute level DPE committee.

8.6.2.2. Semester / Summer / Winter Projects Under the Guidance of Institute Faculty
(Maximum 2 Units)

Some of the co-curricular activities in the Institute that pertain to team based product building such as Robotics,
Automobile, IGEM, Aero-modelling etc. can also be considered for earning DPE units. Students who successfully
complete SURA/DISA projects related to design/practical experience will also be eligible for DPE units. Besides,
students may also opt for working on semester/summer/winter projects involving design/practical experience
activity under the guidance of faculty of the institute. In order to be evaluated for DPE Units in such cases, a
student should register for XXD35y Minor Design Project floated by the parent Department XX of the student. In
case the project is interdisciplinary or it is offered by faculty of other Departments/Centres/Schools, the faculty
supervisor of the project may advise the students to register for NDN35y Minor Design Project. In either case, the
project would be evaluated by the faculty supervisor. For award of DPE units, XXD35y would be moderated by
the Departmental Committee for DPE while NDN35y would be moderated by the Institute level DPE committee.

The courses XXD351 — XXD355 would be Minor Design Projects with 1 non-graded DPE unit, and XXD356 —
XXD358 would be Minor Design Projects with 2 non-graded units each. Courses NDN351 — 358 would also
follow a similar definition.

8.6.2.3. Regular Courses with Optional Design / Practical Experience Component
(Maximum 2 Units)

Course coordinators of regular core and elective courses can also offer optional design component in their
courses. A proposal for this should be sent to the Departmental DPE committee prior to the commencement of the
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course by the Course Coordinator. This would be notified to students by the Departmental DPE committee and
also announced to the students by the course coordinator. Successful completion of the course will give graded
credits to students and at the same time they will be eligible for earning (1 or 2) design units if they successfully
complete the optional DPE component. The course coordinator will recommend these DPE units on successful
completion of the assigned work. This would be moderated by the Departmental Committee for DPE. In case
the course is offered by Departments/Centres/Schools which do not offer a UG programme, the notification prior
to beginning of the course and moderation after the end of the course would be done by the Institute level DPE
committee. In order to be evaluated for DPE Units, a student should register for XXD35y Minor Design Project
or NDN35y Minor Design Project as the case may be.

8.6.2.4. Summer Internships (2 Units)

Students can undertake a minimum of 40 working days of internship to earn two design practical experience
units during summer vacations in Industry, R&D institutions or Universities in India or abroad. This would be
administered by the Departmental Committee for DPE with the help of the Training and Placement (T&P) unit.
The Departmental DPE Committee would also be responsible for appointing a faculty supervisor for the internship.
Students can proceed with the internship after the Departmental Committee for DPE approves the same. Design
units for the internship would be awarded by the Departmental Committee after evaluation at the end of internship
period. Rules governing administration of internships are given in section 8.6.3. In case an internship pertains
to areas of expertise outside those of the parent Department, the DPE Committee may co-opt faculty members
from other Departments/Centres/Schools for evaluating/supervising such internships.

8.6.2.5. One-Semester Internship (Maximum 5 Units)

Students can opt for one semester internship in Industry, R&D institutions or Universities in India or abroad, for
a minimum of 100 working days, by appropriately planning for completion of credit requirements for the degree.
The student can also opt for a break in coursework for a semester to initiate or work for his/her start up. These
are the only two activities upon successful completion of which students would be eligible for 5 DPE units. It is
mandatory that student’s work during the one-semester internship is supervised by two mentors, one from the
institute (appointed by the DPE Committee of the student’s Department) and another from the host organization.
In case of semester break for a start up, students will work under the mentorship of a faculty member of the
Institute. Students desiring to opt for one semester internship or semester break for start-up as mentioned above
are required to plan well in advance and submit a project proposal in consultation with their supervisors (in case
of internship) or faculty mentor (in case of start-ups). Students can proceed with the internship/startup activity
only after the Departmental Committee for DPE approves the same. DPE units for the activity would be awarded
by the Departmental DPE Committee after evaluation at the end of the internship/startup period. In case an
internship/startup pertains to areas of expertise outside those of the parent Department, the DPE Committee
may co-opt faculty members from other Departments/Centres/Schools for evaluating/supervising such activities.
Details of the procedure are given in section 8.6.3 on internships.

A semester in which a student earns DPE units through semester-long internship or start-up as discussed above
would be counted as a registered semester for graduation requirements. In case the DPE committee does not
approve the award of 5 units for such activity, the semester would not be counted as a registered semester.

8.6.2.6. One Time Design / Practical Experience Module (1 Unit)

One time DPE modules can be offered by Institute faculty as well as working professionals who would like to
engage students in a workshop/course related to design/ practical experience. A proposal for such a module
should be sent by faculty member coordinating the course through the concerned Department/Centre/School
to the Institute DPE Committee for approval. These modules can be typically of 28-42 hours duration, and
may be offered during mid-semester breaks, winter/summer vacations and even during non-class hours
during the semester.

Table 8.3 summarizes the information presented in section 8.6.2. Detailed rules pertaining to internships and
their administration are given in section 8.6.3.
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Table 8.3 : Implementation and Evaluation Plan for Design/Practical Experience Units

No. of
- . . . . Units
Activity Norms for the Activity Criteria for awarding Units
Min | Max
Courses with design focus | Courses offered as per Registration by the student
(which are primarily design | Institute procedure in the respective course;
courses or have significant Evaluation by course coordinator; 1 2
design component) Moderation by DPE committee of
Department/Institute
Courses with optional Course Coordinator Student to raise request online
design/practical experience | provides intimation to for prior permission, forwarded
component Departmental/Institute DPE | by course coordinator; Prior
Committee about offering Approval by DPE coordinator; 1 2
optional design units prior to | Evaluation by course coordinator;
commencement of the course | Moderation by DPE committee of
Department/Institute
4-week project with Notification of projects by Student to raise request online for
Institute Faculty during DPE Committee of Student’s | prior permission; Prior approval
winter/ summer (20 Department/Institute by DPE Committee of Student’s
working days) Department; Evaluation by
Faculty Supervisor of the project; 1 1
Completion approval request
by student forwarded through
supervisor; Moderation by DPE
committee of Department/Institute
8-week project with Notification of projects by Student to raise request online for
Institute Faculty including | DPE Committee of Student’s | prior permission; Prior approval
SURA, DISA, etc. (40 Department/Institute by DPE Committee of Student’s
working days) OR Department; Evaluation by Faculty
Announcement and selection | Mentor of the project/appropriate 5 5
by appropriate Institute committee; Completion
bodies approval request by student
forwarded through supervisor;
Moderation by DPE committee of
Department/ Institute
8-week internship Arranged by T&P or self- Student to raise request online for
during summer with arranged by the student in prior permission; Prior approval
Industry/R&D/University | coordination with T&P by DPE Committee of Student’s
(40 working days) Department; Monitoring by
Internship supervisor; Completion 2 2
approval request by student
forwarded through supervisor;
Evaluation and Moderation by DPE
committee of Department/Institute
One semester internship Arranged by T&P or self- Student to raise request online for
(100 working days) or One | arranged by the student in prior permission; Prior approval
semester break for own coordination with T&P for of Institute DPE Committee on
start-ups (singly or jointly) | internships recommendation from DPE
committee of Student’'s Department;
Monitoring by Internship supervisor; 5 5
Completion approval request
by student forwarded through
supervisor; Evaluation and
Moderation by DPE committee of
Department/Institute

88




Courses of Study 2018-2019

Participation in design/
project activity under the
supervision of faculty
during semester

Notification of projects by
DPE Committee of Student’s
Department/ Institute

Student to raise request online for
prior permission; Prior approval

by DPE Committee of Student’s
Department; Evaluation by Faculty
Mentor of the project; Completion
approval request by student
forwarded through supervisor;
Moderation by DPE committee of
Department/Institute

Participation in design/
practical/ experience
workshop/course/event
organized by industry/
other institutions or visitors
including visiting faculty

Proposal for activity to

be recommended by
Department DPE Committee
and approved by Institute
DPE Committee

Registration by the student

in the activity; Evaluation by
Faculty Coordinator and Visiting
Faculty offering the course if any;
Moderation by DPE committee of
Department/Institute

Participation in design/
innovation activities of
clubs (eg. Robotics, IGEM,

Notification by the Faculty in-
charge of the corresponding
activity

Student to raise request online for
prior permission; Prior approval
by DPE Committee of Student’s

etc.)

Department; Evaluation by
faculty in-charge of activity/clubs; 1 2
Completion approval request

by student forwarded through
supervisor; Moderation by Institute
DPE committee

A student cannot register for more than 3 non-graded DPE units per summer semester or per registered
semester in which a student is on regular academic activity. To take part in activities that can result in more
than 3 DPE units, a student has to take the semester off from regular courses.

A single activity cannot be evaluated for more than one purpose. For example, the same project cannot
be submitted for graded credits as well as for design units.

8.6.3 Rules Governing Internship

i)

Internships for DPE units are permitted only in one of the two following formats:
a. Summer internship of 40 days duration, in which a student can earn 2 DPE units.
b. Semester-long internship of 100 days duration, in which a student can earn 5 DPE units.

No other format of internship would be considered for the award of DPE units. DPE units would be
awarded only if training for the stipulated number of working days, as mentioned above, is completed
to the satisfaction of the concerned Departmental DPE Committee. DPE units would not be awarded
against partial completion of the internship duration.

A student can choose from one of the following options in order to complete the Non-Graded component

a. One semester internship, accounting for 5 DPE units.
b.  One summerinternship, accounting for 2 DPE units and 3 DPE units from other activities at the Institute

c. Two summer internships, accounting for a total of 4 DPE units, and 1 DPE unit from other activities
d. One summer internship accounting for 2 DPE units and one semester internship, accounting for 5

e. No internships: all DPE units can be earned through design/project activities at the Institute

A student can do at most two internships for DPE units, during his/her stay at the Institute. If any student
does more than two internships, DPE units will be awarded for the first two registered internships only.

Summer internships are allowed in the summer after the 4th registered semester of the student or later.

i)
of Design/Practical Experience:
at the Institute
DPE units.
iii)
iv)

Semester Internships are permitted from the seventh registered semester or later.
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v)

Vi)

vii)

8.6.3.1.

Internships are permitted in industry, research laboratories or academic institutions involved in research,
development and/or technology transfer. Any student opting for semester long internship may also be
allowed to work on a start-up. All internships must be approved by the departmental DPE committee in
advance. In the case of non-industry internships, the work should be research/development/practice
oriented, and not classroom course work.

In all cases, for award of DPE units, after completion of the internship, the work must be evaluated by
the DPE committee of the student’s Department. In case the work is found wanting in any respect, the
student(s) will be advised to do more work and reappear before the committee. In any case, partial award
of DPE units would not be allowed.

Both for self-arranged internships and for internships arranged through T&P Unit, administration and
correspondence would be handled by the Training and Placement Unit. For self-arranged internships,
any documentation regarding the bona fide status of students (while applying for training) will be provided
by UG section. T&P Unit will process the internship case of the student once the student submits all
departmental approvals and the confirmed offer letter from the company to T&P.

Registration Procedure for Internships

Summer Internships:

Vi)
vii)

viii)

At the beginning of first semester of each academic year, the data of all students who have earned at
least 30 credits would be automatically enrolled by the T&P unit for internship in the subsequent summer.

At the beginning of the internship in the following summer, the student must have completed 50 credits
to be eligible.

T&P unit would allow the students to opt out of the process for allocation of internships until a specified
deadline, if a student would like to try for self-arranged internship.

Students who do not opt out of the process are considered for allocation of internship by the T&P unit.
If a student is selected for an internship through T&P, he/she is bound to accept the internship. If the
student does not take up or complete the internship, he/she will be debarred from all further T&P activities
including further internship opportunities and placement procedure. This is to discourage non-serious
students from depriving other students of the opportunity, and damaging the reputation of IIT Delhi with
the companies offering internships through T&P.

The T&P Unit would handle correspondences and training certificates of all internships, both self-arranged
and those arranged by the T&P unit.

T&P Unit will try and arrange internships for as many students as it can. However, it may not be possible
for the T&P Unit to arrange internships for all the students who participate in the process.

The T&P unit typically starts the process of selections for internships in August and ends in February-
March. The exact dates would be notified by the T&P unit each year.

T&P unit would also notify students about the deadlines to submit documents related to self-arranged
internship. Only those students who submit relevant papers by this deadline will be considered for the
internship.

At the end of the process, T&P will send a list of students whose internships are to be approved, to
the respective departments. The internship coordinators of the department will then enroll the students
on the online portal for non-graded units, in one of the two courses XXT200 or XXT300. A student will
be enrolled in XXT200 if it is his/her first summer internship. Otherwise the student will be enrolled in
XXT300.

Semester Internship:

i)

i)

ii)

Semester internship, as mentioned in section 8.6.2.5, is permitted in the seventh registered semester
or later, for students with at least 75 earned credits.

A student needs to submit an online request for prior approval of semester internship. The request for
internship will evaluated by the DPE committee of the student’s parent Department and approved by
the Institute DPE committee upon recommendation of the former.

Process of monitoring/mentoring the internship is described in section 8.6.2.5. Upon completion, the
student should submit an online request for approval of the completion of the internship through the
supervisor and Departmental DPE committee to the Institute DPE committee. The grade for semester
internship is awarded by the Institute DPE committee.
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The list of courses offered in connection with non-graded units listed in sections 8.1-8.6 along with the respective
pre-requisites is summarized in Table 8.4.

Table 8.4 : Summary of courses for non-graded unit

S. No. Course Number Course Name and/or Description Pre-Requisites No. of Units
Introduction to Engineering & Programme: 02 units
1 NIN100 Introduction to Engineering in the first semester — 1
2 XXN101/ XXN111 Introduction to <the respective engineering
- : NIN100 1
programme> in the third semester
Language and Writing Skills: 02 units
3 NLN100 Language and Writing Skills — 1 in | semester — 1
4 NLN101 Language and Writing Skills — Il in Il semester NLN100 1
NCC/NSO/NSS: 02 units
5 NCN100 NCC — 2
6 NPN100 NSO — 2
7 NSN100 NSS — 2
Professional Ethics and Social Responsibility: 02 units
8 NEN100 Professional Ethics and Social Responsibility — | —
in first semester — 15 hours (Both)
9 NEN101 Professional Ethics and Social Responsibility — I 1
. NEN100
in second semester — 15 hours
10 | NEN201 PESR Internships: 20 working days followed by a
presentation and evaluation
1 NEN202 PESR Workshops: 40 hours followed by (Any one of the
presentation and evaluation three) NEN101 1
12 NEN203 PESR projects: 50 man hours of work followed by
presentation and evaluation
13 | NEN300 Case Studies in Professional Ethics NEN101
Communication Skills/Seminar: 02 units
14 | XXQ301, XXQ302, etc. | Topic specific Seminar courses introduced by
EC 50 1
parent Department
15 XYQ301, XYQ302, etc. | Additional Seminar courses introduced by any EC 50
other Department/ Centre/ School
(Any one)
16 | NQN301 Seminar component of regular courses OR EC 50 1
Three extracurricular activities involving
communication skills
Design/ Practical Experience: 05 units
17 | XXD351 Minor Design Project — 1 EC 30 1
18 | XXD352 Minor Design Project — 2 EC 30 1
19 | XXD353 Minor Design Project — 3 EC 30 1
20 | XXD354 Minor Design Project — 4 EC 30 1
21 XXD355 Minor Design Project — 5 EC 30 1
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22 | XXD356 Minor Design Project — 6 EC 30 2

23 | XXD357 Minor Design Project — 7 EC 30 2

24 | XXD358 Minor Design Project — 8 EC 30 2

25 | NDN351 Minor Design Project — 1 EC 30 1

26 | NDN352 Minor Design Project — 2 EC 30 1

27 | NDN353 Minor Design Project — 3 EC 30 1

28 | NDN354 Minor Design Project — 4 EC 30 1

29 | NDN355 Minor Design Project — 5 EC 30 1

30 | NDN356 Minor Design Project — 6 EC 30 2

31 NDN357 Minor Design Project — 7 EC 30 2

32 | NDN358 Minor Design Project — 8 EC 30 2

33 | XXT200 Summer Internship — 1 EC 30 2

34 | XXT300 Summer Internship — 2 XXT200 2

35 | XXT400 Semester Internship EC 75 5
In all above course descriptions, XX and XY stand for the two-letter prefix corresponding to course numbers of
academic units (Table 1 of Chapter 1): example, XXD351 corresponding to Department of Textile Technology
would be TXL351.

8.7 Overlapping Activities

Many of the activities listed in sections 8.1-8.6 could also qualify as valid activities under other non-graded
components: for example, an internship under NEN201 may qualify to be a valid NSS activity; a technical project
done as part of NEN203 may qualify to be submitted for DPE units under XXD35y, etc. Some of the technical
projects may also qualify as valid activities under Minor/ Mini/ Major projects towards earning graded credits. In
this regard, the following would be strictly followed:

a)

b)

In case a project is evaluated for graded credits or for any other non-graded activity, it would not be
allowed to be re-submitted for any other non-graded unit. While submitting the completion request of
the project online, a student should submit an undertaking to this effect, approved online by the faculty
supervisor of the project.

Additional work which is not evaluated for such projects, either done prior to such projects or done after
the completion of such projects, could be considered. In such a case, prior written permission must be
taken from the concerned committee (PESR, DPE, etc.), explicitly describing components of work being
submitted for the other graded/non-graded evaluations and for the current submission separately. In
this regard, note the following examples:

The workshops organised by NSS and under NEN202 would be generally distinct. Under NEN202,
workshops would have minimum duration of 3 days and would be designated as “PESR WORKSHOP”.
Workshops organized by NSS would not be counted for NEN202 and vice-versa.

In case a student desires to do internship as part of NSS activities as well as under PESR through
NEN201, each of these internships must have distinct time spans and special approvals of the PESR
Committee and the NSS Coordinator are required for the same.
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Programme Code:CYS
Master of Science in Chemistry
Department of Chemistry

The overall credits structure

Category PC PE oC Total
Credits 60 9 6 75
Program Core Program Electives
CML511 Quantum Chemistry 300 3 CML661 Solid State Chemistry 300 3
CML512 Stereochemistry & Organic Reaction 3003 CML662 Statistical Mechanics & Molecular 300 3
Mechanisms Simulation Methods
CML513 Ph(_)tochemistry&?ericyclic Reactions 3003 CML663 Selected Topics in Spectroscopy 300 3
CML514 Main Group Chemistry _ 3003 CML664 Group Theory & Spectroscopy 3003
CML515 Instrumental Methods of_AnaIysw 300 3 CML665 Biophysical Chemistry 300 3
gmtgg; Eﬂﬁlecplalrghermgdygagmﬁfs Chemi g 8 8 g CML671 Supramolecular Chemistry 300 3
oMLE23 O em'.cas 31':13”‘."’5 urface Chemistry 300 3 CMLB72 RecentTrends in Organic Chemistry 300 3
rganic syntnesis . . CML673 Bio-organic and Medicinal Chemistry 3003
CML524 Transition and Inner Transition Metal Chemistry 3 0 0 3 CML674 Physical Methods of Structure Determinati 300 3
CML525 Basic Organometalic Chemistry 300 3 fé/)su:a_ eC 0ds 0 d fucture Letermination
CML526 Structure & Function of Cellular Biomolecules 3 0 0 3 0 rg.anlc ompoun s.
CML631 Molecular Biochemistry 300 3 CML675/740 Chen'ustry ofHetelfocycllc C(.Jmpound.s 300 3
CMP511 Lab | 004 2 CML681 Physical Methods in Inorganic Chemistry 300 3
CMP512 Lab Il 004 2 CML682 Inorganic Polymers 3003
CMP521 Lab Il 004 2 CML683 Applied Organometallic Chemistry 300 3
CMP522 Lab IV 004 2 CML684 Bio-inorganic Chemistry 300 3
CMD631 Project Part | 00 126 CML691 Microbial Biochemistry 300 3
CMD641 Project Part Il 0 0 2010 CML692 Food Chemistry and Biochemistry 300 3
Total Credits 60  CML693/739 Applied Biocatalysis 300 3
O]
Sem Courses é 8 Contact h/week %
. : . T f O > o
(Number, Abbreviated Title, L-T-P, credits) gl L|T|P|ToMalS
CML511 | CML512 | CML513 CML514 | CML515 CMP511 | CMP512
Quantum | Stereo- Photochemistry | Main Group | Instrumen- Lab-I Lab-II
Chemistry | chemistry & Pericyclic Chemistry | tal Methods (0-0-4) 2 (0-0-4) 2
I (3-0-0)3 &Org_anic Reactions (3-0-0)3 of Analysis 5 15| 0 8 23 19
Reaction (3-0-00 3 (3-0-00 3
Mechanisms
(3-0-0)3
CML521 | CML522 | CML523 CML524 | CML525 | CML526 | CMP521 | CMP522
Molecular | Chemical Organic Transition Basic Struc- Lab-III Lab-IV
Thermo- | Dynamics Synthesis and Inner | Organo- ture & (0-0-4)2 | (0-0-4)2
dynamics | & Surface 3.0-0) 3 Transition metalic Function
II (3-0-0)3 | Chemistry ( ) Metal Chemistry | of Cellular 6 1808 26 |22
(3-0-0) 3 Chemistry | (3.0.0)3 | Bio-
(3-0-0)3 molecules
(3-0-0)3
Summer
CML631 | PE-1 PE-2 PE-3 CMD631
Molecular | (3.0-0) 3 (3-0-0)3 (3-0-0)3 Project
II1 Bio- Part-1 4 120 12 24 18
chemistry (0-0-12) 6
(3-0-003
OE-1 OE-2 CMD641
IV | (30003 |(3-0:03 Project Part-1I 2 61 0120 26 |16
(0-0-20) 10

Total = 75
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Programme Code: MAS
Master of Science in Mathematics
Department of Mathematics

The overall credits structure

Category PC PE ocC Total

Credits 57 12 6 75
Program Core MTL742 Operator Theory
MTD701 Project- 0 0 105 MTL743 Fourier Analysis
MTL501 Algebra 3104 MTL744 Mathematical Theory of Coding
MTL502 Linear Algebra 3104 MTL745 Advanced Matrix Theory
MTL503 Real Analysis 3104 MTL746 Methods of Applied Mathematics
MTL504 Ordinary Differential Equations 3104 MTL747 Mathematical Logic
MTL505 Computer Programming 3024 MTL751 Symbolic Dynamics
MTL506 Complex Analysis 3104 MTL755 Algebraic Geometry
MTL507 Topology 3104 MTL756 Lie Algebras and Lie Groups
MTL508 Mathematical Programming 3104 MTL757 Introduction to Algebraic Topology
MTL509 Numerical Analysis 3104 MTL760 Advanced Algorithms
MTL510 Measure and Integration 3104 MTL761 Basic Ergodic Theory
MTL601 Probability and Statistics 3104 MTL762 Probability Theory
MTL602 Functional Analysis 3104 MTL763 Introduction to Game Theory
MTL603 Partial Differential Equations 3104 MTL766 Multivariate Statistical Methods

Total Credits 57  MTL768 Graph Theory

MTL773 Wavelets and Applications
Program Electives MTL781 Finite Element Theory and Applications

WWWW_2WWWWwWwWwWwWwWwWwWwWwWwWwWwWwwWwWwWwwwww
[eNeoNeNeoNeFNeNoNoNo oo o NoNoNoNololoNoNoNoloNoNoNoNo Nl
[eNeoNoNoNoNoNoloNoNolololoNolNoloNoloNoNolNolololNoNoNoNo Nl
WWWW_2RWWWWWWWWWWWWWWWWwWwWwwwww

MTD702 Project-Il 00 126 MTL785 Natural Language Processing
MTL625 Principles of Optimization Theory 3003 MTL792 Modern Methods in Partial Differential equations
MTL704 Numerical Optimization 3003 MTL793 Numerical Methods for Hyperbolic PDEs
MTL712 Computational Methods for Differential Equations 3 0 2 4 MTL794 Advanced Probability Theory
MTL717 Fuzzy Sets and Applications 3003 MTL795 Numerical Method for Partial Differential Equations
MTL720 Neurocomputing and Applications 3003 MTV791 Special Module in Dynamical System
MTL725 Stochastic Processes and its Applications 3003 MTL843 Mathematical Modeling of Credit Risk
MTL728 Category Theory 3003 MTL851 Applied Numerical Analysis
MTL729 Computational Algebra and its Applications 3 0 0 3 MTL854 Interpolation and Approximation
MTL730 Cryptography 3003 MTL855 Multiple Decision Procedures in Ranking
MTL731 Introduction to Chaotic Dynamical Systems 3 0 0 3 and Selection
MTL732 Financial Mathematics 3003 MTL860 Linear Algebra 3003
MTL733 Stochastic of Finance 3003 MTL863 Algebraic Number Theory 3003
MTL735 Advanced Number Theory 3003 MTV874 Analysis 3003
MTL737 Differential Geometry 3003 MTL882 Applied Analysis 3003
MTL738 Commutative Algebra 3003 MTL883 Physical Fluid Mechanics 3003
MTL739 Representation of Finite Groups 3003 MTL888 Boundary Elements Methods with Computer 3 0 0 3
MTL741 Fractal Geometry 3003 Implementation
Courses L 8| Contacth/week |
Sem. ) ; . 5 b5
(Number, Abbreviated Title, L-T-P, credits) E § LTl P | Total 8
MTL501 MTL502 MTL503 MTL504 MTL505
Algebra Linear Algebra | Real Analysis Ordinary differential Computer
I (3-1-0) 4 (3-1-0) 4 (3-1-0)4 Equations Programming 5 15 5 0 20 20
(3-1-0) 4 (3-0-2)4
MTL506 MTL507 MTL508 MTL509 MTL510
Complex Topology Mathematical Numerical Analysis Measure and
II | Analysis (3-1-0)4 Programming (3-1-0)4 Integration 5 150510 20 | 20
(3-1-0)4 (3-1-004 (3-1-004
Summer
MTL601 MTL602 MTL603 DE-1 MAD701
Probability and | Functional Partial Differential Project-1
I Statistics Analysis Equations (0-0-10) 5 4 1213 (10] 25 |20
(3-1-0) 4 (3-1-0) 4 (3-1-0) 4
Iv | DE-2 DE-3 DE-4 0OC-1 0C-2 5 15/ 0| 0 15 |15

Total = 75
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Programme Code: PHS
Master of Science in Physics
Department of Physics

The overall credits structure

Category PC PE oC Total
Credits 62 12 6 80

Optional Departmental specialization : Additional 6 credits : Total Credits : 86 with specialization

Program Core PYL749 Quantum Information and Computation 3003
PYD561 Project-l 006 3 PYL760 Biomedical optics and Bio-photonics 3003
PYD562 Project-ll 00 126 PYL761 Liqu.id.CrystaI.s 3003
PYL551 Classical Mechanics 3104 PYL762 Statistical Optics . 3003
PYL552 Electrodynamics 3104 PYL770 Ultra-fa.st OptI.CS and applications 3003
PYL553 Mathematical Physics 3104  PYL793 Photonic Devices 3003
PYL555 Quantum Mechanics-I 310 4 PYL892 Guided Wave Photonic Sensors 3003
Eitgg? Sll;i?rt(l;rr]?cgllechamcs-ll g (1) 8 Z Specialization in Condensed Matter Physics Min. 12 credits
PYL558 Statistical Mechanics 3104 PYL651 Advanced Solid State Physics 3003
PYL560 Applied Optics 3104 PYL652 Magnetism and Spintronics 3003
PYL563 Solid State Physics 3104 PYL702 Physics of Semiconductor Devices 3003
PYL567 Atomic and Molecular Physics 3003 PYL704 Science and Technology of Thin Films 3003
PYL569 Nuclear and Particle Physics 3003 PYL707 Characterization Techniques for Materials 3003
PYP561 Laboratory-| 00 8 4 PYL727 Energy Materials and Devices 3003
PYP562 Laboratory-II 00 8 4 PYL728 Quantum Heterostructures 2002
PYP563 Advanced Laboratory 008 4 PYL739 Computational Techniques for Solid 3003
Total Credits 62 State Materials
PYL740 Advanced Condensed Matter Theory 3003

Program Electives
PYD658 Mini Project 006 3 Specialization in Theoretical Physics Min. 12 credits
PYL653 Semiconductor Electronics 3003 PYL657 Plasma Physics 3003
PYL656 Microwaves 3003 PYL658 Advanced Plasma Physics 3003
PYL705 Nanostructured Materials 3003 PYL740 Advanced Condensed Matter Theory 3003
PYL723 Vacuum Science and Cryogenics 3003 PYL741 Field Theory and Quantum Electrodynamics 3 0 0 3
PYL725 Physics of Amorphous Materials 3003 PYL742 General Relativity and Introductory 3003
PYL792 Optical Electronics 3003 Astrophysics

o . . . PYL743 Group Theory and its Applications 3003
Specialization in Photonics Min. 12 credits PYL744 High Energy Physics 300 3
PYL650 Fiber and Integrated Optics 3003 PYL745 Advanced Statistical Mechanics 3003
PYL655 Laser Physics 3003 PYL746 Non-equilibrium Statistical Mechanics with 3003
PYL659 Laser Spectroscopy 3003 Interdisciplinary Applications
PYL747 Non-linear Optics 3003 PYL748 Quantum Optics 3003
PYL748 Quantum Optics 3003 PYL749 Quantum Information and Computation 3003

e Courses % g Contact h/week %
’ (Number, Abbreviated Title, L-T-P, credits) §§ L 71 P | Total 8
PYL551 |PYL553 PYL555 |PYL557 |PYP561
Classical Mathematical | Quantum Electronics | Laboratory-I
I | Mechanics Physics Mechanics | (3.1.0)4 | (0-0-8) 4 4 12 4|8 24 20
3104 [(31-04 (3-1-004
PYL552 | PYL556 PYL558 |PYL560 |PYP562 |PYL563
I Electrody- | Quantum Statistical | Applied Laboratory-II | Solid State 5 15 3|8 2% 22
namics Mechanics-II | Mechanics | Optics (0-0-8) 4 Physics
(3104 |(3-003 (3-1-04 [(31-04 (31004
Summer
PE(I) PYL567 PYL569 |PYP563 |PYD561 |PE-2 OE-1 |DS-1
(3-0-0)3 |Atomicand | Nuclear Advanced | Project-I (3-0-0)3 |(3-0-003|(3-0-0)3
111 Molecular and Particle | Laboratory | (0.0-6) 3 5-6 | 15-18 | 1 | 14 | 30-33 | 23-26
Physics Physics (0-0-8) 4
(3-0-03 (3-0-003
PYD562 |PE-3 PE-4 OE-2 DS-2
IV |Projectll |(3.0.0) 3 (3003 |(3-00)3 |(3-0-0)3 34 | 912 | 0 | 12| 21-24 | 15-18
(0-0-12)6

Total = 75-81
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Master of Design in Industrial Design
Interdisciplinary Programme

The overall credits structure

Programme Code: JDS

Category PC PE OE Total
Credits 39 9 3 51
Program Core Program Electives
DSD792 Design Project-| 0063 DSL782 Design for Usability 2023
DSD891 Design Project-Il 0 0 126 DSL810 Special Topics in Design-I 3003
DSD892 Industry/ Research Design Project 0 0 189 DSL820 Special Topics in Design-II 3003
DSL710 Framework of Design 200 2 DSL841 Design Management and Professional 3003
DSL732 Adv. Mat. Processes & Die Design 2023 Practice
DSL751 Form and Aesthetics 2023 DSP712 Exhibitions and Environmental Design 2023
DSP711 Computer Aided Product Detailing 1043 DSR762 Vehicle Design 2023
DSP721 Design and Innovation Methods 1043 DSR772 Transportation Design 2023
DSP722 Applied Ergonomics 1022 DSR812 Media Studies 2023
DSP731 Communication and presentation skills 104 3 DSR822 Design for Sustainability 2023
DSP741 Product Interface & Design 1022 DSR832 Design for User Experience 3003
DSR761 Social Immersion (Non-credit) 0020 DSR852 Strategic Design Management 2023
DSR801 Summer Internship (Non-credit) 0040 DSR862 Design in Indian Context 3003
Total Credits 39 DSV820 Special Modules in Design 1001
O]
e Courses 58 Contact h/week %
: (Number, Abbreviated Title, L-T-P, credits) E g e p Total 8
DSL710 DSP721 DSP731 DSP741 DSL751
Framework of Design and Communication | Product Form and
Design Innovation and Interface & Aesthetics
I (2-0-0) 2 Methods presentation Design (2-0-2)3 2 7 0 12 19 13
(1-0-4) 3 skills (1-0-2) 2
(1-0-4) 3
- DSR761
Winter Social Immersion (Non-credit core)
DSP711 DSP722 DSL732 DSD792 PE-1
Computer Applied Adv. Mat. Design (2-0-2/3-0-0) 3
I Aided Product | Ergonomics Processes & Project-1 2 6-7 | 0 | 14-16 | 21-22 | 14
Detailing (1-0-2) 2 Die Design (0-0-6) 3
(1-0-4) 3 (2-0-2)3
DSR801
Summer Summer Intership (Non-credit core)
DSD891 PE-2 PE-3
Design 2-0-2/3-0-0) 3 | (2-0-2/3-0-0) 3 - - -
I | projectar (2:0-2/3-0-0)3 | (2-0-2/3-0-0) 2 |46| 0] 610 |12-14] 12
(0-0-12) 6
DSD892 OE
Industry/ (3-0-0)3
v Research 1 3 0 18 21 12
Design Project
(0-0-18) 9
Total = 51
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Programme Code: SMG
Master of Business Administration
Department of Management

The overall credits structure

Programme Core Streamed Electives Non-credit Core | Programme | Total
Category PC SE NC Electives
(Total 36 Credits) (Total 12 credits) PE
Common Core | Unique Core | Analytical Skills Stream | People Skills Stream
CC uc AS PS
Credits 30 6 6 6 3 24 72

Program Core MSL801 Technology Forecasting & Assessment 3 00 3
MSL705* HRM Systems 1500 15 MSV801 Selected Topics in OB & HR Management 1 0 0 1
MSL706** Business Laws 3 00 3 MSV802 Selected Topics in Finance 10 01
MSL707* Management Accounting 3 00 3 MSL803 Technical Entrepreneurship 3 00 3
MSL708* Financial Management 3 00 3 MSV803 Selected Topics in Information Technology 1 0 0 1
MSL709* Business Research Methods 1500 15 Management
MSL711* Strategic Management 3 00 3 MSV804 Selected Topics in Operations Management 0
MSL712* Ethics & Values Based Leadership 1500 15 MSV805 Selected Topics in Economics 0
MSL713* Information Systems Management 3 00 3 MSL806* Mergers & Acquisitions 0
MSL720* Macroeconomic Environment of Business 3 0 0 3 MSV806 Selected Topics in Marketing Management 0
MSL745 Operations Management 3 003 MSL807* Selected Topics in Strategic Management
MSL760 Marketing Management 3 00 3 MSL808* Systems Thinking
MSL780* Managerial Economics 1500 15 MSL812 Flexible Systems Management
MSD890 Major Project (Unique Core) 0 0126 MSL813 Systems Methodology for Management

Notes: MSL817 Systems Waste & Sustainability
The UC will include the major project which would focus on a research  \SL819 Business Process Re-engineering
driven application of skills acquired in a particular functional area, \MSL820 Global Business Environment

through the programme. ] ” MSL821* Strategy Execution Excellence
* These are new courses which have been designed and/or modified MSL 822 International Business

as a part of the curriculum review. MSL823 Strategic Ch & Flexibilit
** MSL706 was initially an elective, MSL887. This course’s content is MSL 824 P orl? ngéi/na:?cie& Le:::irln:;yOrganization

the same, only the number has been changed to now reflect a core MSL 825 Strategies in Functional Management

course. ) .
) MSL826 Business Ethics

Total Credits 36 MSL827 International Competitiveness

Streamed Electives (SE) MSL828 Global Strategic Management

Streamed Electives consist of Analytical Skills (AS) Stream and People ~ MSL829  Current & Emerging Issues in Strategic Management

Skills (PS) Stream. The total credits of Streamed Electives would be ~ MSL851" Strategic Alliance ) )
12 _ 6 from AS and 6 from PS. MSL714 Organizational Dynamics and Environment

. . MSL830 Organizational Structure and Processes
a) Analytical Skills (AS) Stream MSL831 Management of Change

WWWW_2WWWWWWwWwWwWwwwwwww-= 2w =
oNeNeNoNoNoNoNoNoNoNe No o oo oo NoNo o Ne)
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MSL719* Statistics for M t 3 003

MSL721* Ecaolnsoﬁ?etﬁcr:s anagemen 3 00 3 MSL832 Managing Innovation for Organizational

MSL740 Quantitative Methods in Management 3 00 3 Effectiveness

MTL732 Financial Mathematics 3 10 4 MSL833 Organizational Development 3 00 3

* These are new courses which have been designed and/or modified MSL834* Managlng Diversity at Workplace 1500 15

as a part of the curriculum review. MSL836* International Humgn Resourcgs Management 1.5 0 0 1.5
MSL839 Current & Emerging Issues in 00 3

b) People Skills (PS) Stream Organizational Management

MSL710 Creative Problem Solving 3 003 MSL804* Procurement Management 3 003
mgll:;§4* gus!ness SomTutr)lcatlon 1'5 8 8 1'5 MSL805* Services Operations Management 3 003

5" Business Negotia lons . -5 -5 MSL715 Quality and Environment Management Systems 3 0 0 3
MSL727* Interpersonal Behavior & Team Dynamics 150 0 1.5 .

N L o MSL816 Total Quality Management 3 00 3
MSL729* Individual Behavior in Organization 1500 1.5 .

* . . MSL818 Industrial Waste Management 3 00 3
MSL730* Managing With Power 1500 1.5 MSL840 Manufacturing Strat 3 00 3
MSL731* Developing Self Awareness 1500 1.5 SL8a1* Sanu ac(::urlpg rategy 3 00 3
MSL733* Organization Theory 1500 15 MSlﬂsiz* S“pp:y C:a!” /;‘A“"’(‘j'yf!cs S oo
* These are new courses which have been designed and/or modified upply a!n ° _e ' ng
as a part of the curriculum review. MSL843 Supply Chain Logistics Management 3 00 3

MSL844 Systems Reliability, Safety and 3 00 3

Non-credit Core (NC) Maintenance Management
MST893 Corporate Sector Attachment 0 04 2 MSL845  Total Project Systems Management 3 003
MST894* Social Sector Attachment 0 02 1 MSL846 Total Productivity Management 3 00 3
* This is a new course which has been designed as a part of the MSL848" Applied Operations Research 3 003

, . MSL849 Current & Emerging Issues in 3 00 3
curriculum review. -

Manufacturing Management

Program Electives (PE) MSL809* Cyber Security: Managing Risks 3 00 3
MSL716 Fundamentals of Management Systems 3 00 3 MSL810* Advanced Data Mining for Business Decisions 1.5 0 0 1.5
MSL717* Business Systems Analysis & Design 3 003 MSL814* Data Visualization 1500 15
MSL811 Management Control Systems 3 003 MSL815 Decision Support and Expert Systems 3 003
MSL802 Management of Intellectual Property Rights 3 0 0 3 MSL850 Management of Information Technology 3 003
MSL835 Labor Legislation and Industrial Relations 3 0 0 3 MSL852 Network System: Applications and Management 3 0 0 3
MSL704 Science & Technology Policy Systems 3 00 3 MSL853* Software Project Management 3 00 3
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MSL854* Big Data Analytics & Data Science
MSL855* Electronic Commerce
MSL856* Business Intelligence
MSL858* Business Process Management with IT 1.5
MSL859 Current and Emerging Issues in IT Management 3

MSL868* Digital Research Methods

MSL876* Economics of Digital Business
MSL877* Electronic Government
MSL878* Electronic Payments
MSL882* Enterprise Cloud Computing
MSL883* ICTs, Development and Business
MSL884* Information System Strategy
MSL885* Digital Marketing-Analytics & Optimization 3
MSL886* IT Consulting & Practice
MSL887* Mobile Commerce
MSL888* Data Warehousing for Business Decision 15
MSL891* Data Analytics using SPSS
MSL892* Predictive Analytics
MSL893* Public Policy Issues in the Information Age 1.5
MSL894* Social Media & Business Practices
MSL861 Market Research
MSL862 Product Management

MSL864* Corporate Communication

MSL865 Sales Management

1.5

3
3
MSL863 Advertising and Sales Promotion Management 3
3
3
3

MSL866 International Marketing
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MSL867
MSL869
MSL870*
MSL871*
MSL872
MSL873
MSL874*
MSL875
MSL879
MSL734

MSL847
MSL880
MSL881

MSL889
MSL897
MSL898
MSL899

MSL895*
MSL896*

Industrial Marketing Management 3
Current & Emerging Issues in Marketing 3
Corporate Governance 1.
Banking and Financial Services 1.
Working Capital Management 3
Security Analysis & Portfolio Management 3
Indian Financial System 15
International Financial Management 3
Current & Emerging Issues in Finance 3
Management of Small & Medium Scale 3
Industrial Enterprises

Advanced Methods for Management Research 3
Selected Topics in Management Methodology 3
Management of Public Sector Enterprises 3
in India

Current & Emerging Issues in Public Sector 3
Management

Consultancy Process & Skills 3
Consultancy Professional Practice
Current & Emerging Issues in Consultancy 3
Management

Advanced Data Analysis for Management 3
International Economic Policy 3
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* These are new courses which have been designed and/or modified
as a part of the curriculum review.

com Courses %’ g Contact h/week %
' (Number, Abbreviated Title, L-T-P, credits) § § LIT!lP lTotal 8
MSL707 |SE MSL760 | MSL713 |MSL709 |MSL712 |SE SE
Mgmt. AS-2 Marketing | Information | Business Ethics & PS-1 AS-1
Accounting | MSL719 | Mgmt. Systems Research Values MSL724 | MSL740
I (3-0-0)3 Statistics for | (3-0-003 | Mgmt. Methods Based Business | Quantitative 8 [19.5(/0|15(20.5(19.5
Mgmt. (3-0-003  |(1.5-0-0) Leadership | Comm. Methods
(3:00)3 15 (1.500)1.5 | (150.0) |in Momt
15 (3-00)3
: MST894
Winter Social Sector Attachment
MSL708 MSL780 |MSL705 |MSL745 |MSL711 |PE SE MSL720
Financial Managerial | HRM Operations | Strategic (3-0-0)3 PS-2 Macro-
Mgmt. Economics | Systems | Mgmt. Mgmt. (1.5-0-0) | economic
T leons  |ns50015|0500 |B0D3 |3003 15 Environment | & [19°] 0| 0 (195 19
1.5 of Business
(3-0-0)3
MST893
Summer Corporate Sector Attachment
SE SE MSL706 PE
I P15-3 1 P15-4 1 E:‘i,igess (Credits 9-12) 15-18
(1.5-0-0) 1.5 | (1.5-0-0) 1.5 (3.0.0)3
MSD890 PE
v rr?)]jzrct (Credits 9-12) 15-18
(0-0-12) 6
SE = Streamed Electives, AS = Analytical Skills Stream, PS = People Skills Stream, FE = Focus Electives, PE = Programme Electives
Total = 72
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Programme Code: SMT
Master of Business Administration (Telecom Management)
Department of Management

The overall credits structure

Programme Core Streamed Electives Focus | Non-credit | Programme | Total
Category PC SE Electives Core Electives
(Total 36 Credits) (Total 12 credits) FE NC PE
Common Core Unique Core Analytical Skills People Skills
CC ucC Stream Stream
AS PS
Credits 30 6 6 6 6 3 18 72
Program Core (PC) Program Electives (PE)
MSL705* HRM Systems 1500 1.5 MSL716 Fundamentals of Management Systems
MSL706**Business Laws 3 00 3 MSL717* Business Systems Analysis & Design
MSL707* Management Accounting 3 00 3 MSL811 Management Control Systems
MSL708* Financial Management 3 00 3 MSL802 Management of Intellectual Property Rights
MSL709* Business Research Methods 150 0 1.5 MSL835 Labor Legislation and Industrial Relations
MSL711* Strategic Management 3 00 3 MSL704 Science & Technology Policy Systems
MSL712* Ethics & Values Based Leadership 1500 1.5 MSL801 Technology Forecasting & Assessment
MSL713* Information Systems Management 3 003 MSL803 Technical Entrepreneurship
MSL720* Macroeconomic Environment of Business 3 0 0 3 MSL806* Mergers & Acquisitions
MSL745 Operations Management 3 003 MSL807* Selected Topics in Strategic Management
MSL760 Marketing Management 3 003 MSL808* Systems Thinking
MSL780* Managerial Economics 1500 1.5 \SL812 Flexible Systems Management
MSD891 Major Project (Unique Core) 0 0126

MSL813 Systems Methodology for Management

Notes: MSL817 Systems Waste & Sustainability
The UC will include the major project which would focus on a research  \1SL819 Business Process Re-engineering

driven application of skills acquired in a particular functional area, MSL820

through the programme. MSL821*
* These are new courses which have been designed and/or modified MSL 822
as a part of the curriculum review. MSL823

** MSL706 was initially an elective, MSL887. This course’s content is
the same, only the number has been changed to now reflect a core
course.

Global Business Environment

Strategy Execution Excellence
International Business

Strategic Change & Flexibility

MSL 824 Policy Dynamics & Learning Organization
MSL 825 Strategies in Functional Management
MSL826 Business Ethics

MSL827 International Competitiveness

Streamed Electives (SE) MSL828 Global Strategic Management

Streamed Electives consist of Analytical Skills (AS) Stream and People ~ MSL829  Current & Emerging Issues in Strategic Management

Skills (PS) Stream. The total credits of Streamed Electives would be ~ MSL851* Strategic Alliance
12 — 6 from AS and 6 from PS. MSL714 Organizational Dynamics and Environment

. . MSL830 Organizational Structure and Processes
Analytical Skills (AS) St
a) Analytica ills (AS) Stream MSL831 Management of Change

Total Credits 36
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MSL719* Statistics for Management 3 00 3 ) . L
MSL721* Econometrics 3 00 3 MSL832 Managing Innovation for Organizational
MSL740 Quantitative Methods in Management 3 003 Effectiveness
MTL732 Financial Mathematics 3 10 4 MSL833 Organizational Development 3 00 3
* These are new courses which have been designed and/or modified  MSL834" Managing Diversity at Workplace 1500 15
as a part of the curriculum review. MSL836* International Hum?n Resourc.es Management 1.5 0 0 1.5
b) People Skills (PS) Stream MSL839 gré;en?;:tigrr:;?:\?I:r?algz:qzsnltn 3 003
MSL710 Creative Problem Solving 3 00 3 MSL804* Procurement Management 3 00 3
MSL724* Business Communication 1500 1.5 . . ;
MSL725* Business Negotiations 1500 15 MSL805 Serv.lces Opergtlons Management 3 00 3
MSL727* Interpersonal Behavior & Team Dynamics 1.5 0 0 1.5 MSL715 Quality and. Environment Management Systems 3 0 0 3
MSL729* Individual Behavior in Organization 1500 1.5 MSL816 Total Quality Management 3 003
MSL730* Managing With Power 1500 15 MSL818 Industrial Waste Management 3 00 3
MSL731* Developing Self Awareness 150 0 1.5 MSL840 Manufacturing Strategy 3 003
MSL733* Organization Theory 1500 1. MSL841* Supply Chain Analytics 3 003
* These are new courses which have been designed and/or modified ~ MSL842" Supply Chain Modeling 3 003
as a part of the curriculum review. MSL843 Supply Chain Logistics Management 3 003
MSL844 Systems Reliability, Safety and Maintenance 3 0 0 3
Focus Electives (FE) Management
MSL723 Telecommunication Systems 3 00 3 MSL845 Total Project Systems Management 3 00 3
MSL726 Telecom System Analysis, Planning & Design 3 0 0 3 MSL846 Total Productivity Management 3 003
MSL728 International Telecommunication Management 3 0 0 3 MSL848* Applied Operations Research 3 003
EEL767 Telecom Systems 3 00 3 MSL849 Current & Emerging Issues in Manufacturing3 0 0 3
Management
Non-credit Core (NC) MSL809* Cyber Security: Managing Risks 3 003
MST893 Corporate Sector Attachment 0 04 2 MSL810* Advanced Data Mining for Business Decisions 1.5 0 0 1.5
MST894* Social Sector Attachment 0 021 MSL814* Data Visualization 1500 15
* This is a new course which has been designed as a part of the MSL815 Decision Support and Expert Systems 3 00 3
curriculum review. MSL850 Management of Information Technology 3 00 3
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MSL852 Network System: Applications and Management 3 0 0 3 MSL866 International Marketing 3 00 3
MSL853* Software Project Management 3 00 3 MSL867 Industrial Marketing Management 3 00 3
MSL854* Big Data Analytics & Data Science 1500 1.5 MSL869 Current & Emerging Issues in Marketing 3 00 3
MSL855* Electronic Commerce 3 00 3 MSL870* Corporate Governance 1500 15
MSL856* Business Intelligence 3 00 3 MSL871* Banking and Financial Services 1500 15
MSL858* Business Process Management with IT 1500 1.5 MSL872 Working Capital Management 3 003
MSL859 Current and Emerging Issues in IT Management 3 0 0 3 MSL873 - Security Analysis & Portfolio Management = 3 0 0 3
MSL868* Digital Research Methods 150 0 1.5 MSL874* Indian Financial System 1500 15
MSL876* Economics of Digital Business 1500 1.5 MSL875 International Financial Management 3 00 3
MSL877* Electronic Government 150 0 15 MSL879 Current & Emerging Issues in Finance 3 00 3
MSL878* Electronic Payments 1500 1.5 MSL734 Management of Small & Medium Scale 3 00 3
MSL882* Enterprise Cloud Computing 1500 15 Industrial Enterprises
MSL883* ICTs, Development and Business 150 0 15 MSL847 Advanced Methods for Management Research 3 0 0 3
MSL884* Information System Strategy 3 00 3 MSL880 Selected Topics in Management Methodology 3 0 0 3
MSL885* Digital Marketing-Analytics & Optimization 3 00 3 MSL881 Management of Public Sector Enterprises 3 0 0 3
MSL886* IT Consulting & Practice 3 00 3 in India
MSL887" Mobile Commerce 3 00 3  \MsL889 Current & Emerging Issues in Public Sector 3 0 0 3
MSL888* Data Warehousing for Business Decision 1500 15 Management
mgtgg; ga‘g_/*t'_‘a'ylgcsluts_'“g SPSS 12 8 8 12 MSL897 Consultancy Process & Skills 3 003
redictive Analytics : 2 MSL898 Consultancy Professional Practice 3 003
MSL893* Public Policy Issues in the Information Age 150 0 1.5 ) .
MSL894* Social Media & Business Practices 3 003 MSLE® &;ﬂgg;i:ﬁerg'"g Issues in Consultancy 30 0 3
mgtgg; '\P/liizlj(jct;tRl\i:(:ggj(;hment g 8 8 g MSL895* Advanced Data Analysis for Management 3 0 0 3
MSL863 Advertising and Sales Promotion Management 3 0 0 3 MSL896" International Economic Policy 3 003
MSL864* Corporate Communication 3 00 3 * These are new courses which have been designed and/or modified
MSL865 Sales Management 3 00 3 as a part of the curriculum review.
(O 4]
Sem Courses § g Contact h/week ,:qg)
. ) ; - . 5 5 0
(Number, Abbreviated Title, L-T-P, credits) 23l L |T|P|Total &
MSL707 |SE MSL760 | MSL713 |MSL709 |MSL712 |SE SE
Mgmt. AS-2 Marketing | Information | Business Ethics & PS-1 AS-1
Accounting | MSL719 | Mgmt. Systems Research Values MSL724 | MSL740
I (3-0-0)3 Statistics for | (3-0-003 | Mgmt. Methods Based Business | Quantitative 8 [19.5(/0)15(20.5( 19.5
Mgmt. (3-0-003  |(1.5-0-0) Leadership | Comm. Methods
(3003 15 (150.0)15 |(150.0) |in Mgmt.
15 (3-00)3
. MST894
Winter Social Sector Attachment
MSL708 |MSL780 |MSL705 [MSL745 |MSL711 |FE-1 SE MSL720
Financial Managerial | HRM Operations | Strategic (3-0-0)3 PS-2 Macro-
Mgmt. Economics | Systems | Mgmt. Mgmt. (1.5.0-0) | economic
T leons  |ns50015|0500 |B0D3 |3003 . Envionment | © | 1921 0 | 0 [19:5] 19
15 of Business
(3-0-0 3
MST893
Summer Corporate Sector Attachment
SE SE MSL706 | FE-2 PE
I PS-3 PS-4 EUSi"ess (3-0-0 3 (Credits 9-12) 15-18
1500)15 | (1.50.0)1.5 | 2*°
( ) ( ) (3-0-0) 3
MSD891 PE
Major Credits 9-12 }
v Project ( ) 15-18
(0-0-12) 6
SE = Streamed Electives, AS = Analytical Skills Stream, PS = People Skills Stream, FE = Focus Electives, PE = Programme Electives

Total = 72
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Programme Code: SMN
Master of Business Administration (Technology Management)
Department of Management

The overall credits structure

Programme Core Streamed Electives Focus | Non-credit | Programme | Total
Category PC SE Electives Core Electives
(Total 36 Credits) (Total 12 credits) FE NC PE
Common Core Unique Core Analytical Skills People Skills
CC ucC Stream Stream
AS PS
Credits 30 6 6 6 6 3 18 72
Program Core (PC) Program Electives (PE)
MSL705* HRM Systems 150 0 1.5 MSL716 Fundamentals of Management Systems
MSL706**Business Laws 3 00 3 MSL717* Business Systems Analysis & Design
MSL707* Management Accounting 3 00 3 MSL811 Management Control Systems
MSL708* Financial Management 3 003 MSL802 Management of Intellectual Property Rights
MSL709* Business Research Methods 1500 1.5 MSL835 Labor Legislation and Industrial Relations
MSL711* Strategic Management 3 003 MSL704 Science & Technology Policy Systems
MSL712* Ethics & Values Based Leadership 1500 15 MSL801 Technology Forecasting & Assessment
MSL713* Information Systems Management 3 003 MSL803 Technical Entrepreneurship
MSL720* Macroeconomic Environment of Business 3 0 0 3 MSL806* Mergers & Acquisitions
MSL745 Operations Management 3 00 3 MSL807* Selected Topics in Strategic Management
MSL760 Marketing Management 3 00 3 MSL808* Systems Thinking
MSL780* Managerial Economics 1500 1.5 MSL812 Flexible Systems Management
MSD892 Major Project (Unique Core) 0 0126 MSL813 Systems Methodology for Management

Notes: MSL817 Systems Waste & Sustainability
The UC will include the major project which would focus on a research  MSL819 Business Process Re-engineering
driven application of skills acquired in a particular functional area, ~MSL820 Global Business Environment

through the programme. MSL821* Strategy Execution Excellence
* These are new courses which have been designed and/or modified  MSL822 International Business
as a part of the curriculum review. MSL823 Strategic Change & Flexibility

** MSL706 was initially an elective, MSL887. This course’s contentis ~ MSL824 Policy Dynamics & Learning Organization
the same, only the number has been changed to now reflect a core  MSL825 Strategies in Functional Management
course. MSL826 Business Ethics

Total Credits 36 MSL827 International Competitiveness

. MSL828 Global Strategic Management

Streamed Electives (SE) MSL829 Current & Emerging Issues in Strategic Mgmt.
Streamed Electives consist of Analytical Skills (AS) Stream and People  MSL851* Strategic Alliance
Skills (PS) Stream. The total credits of Streamed Electives would be  MSL714 Organizational Dynamics and Environment
12 — 6 from AS and 6 from PS. MSL830 Organizational Structure and Processes

. . MSL831 Management of Change
a) Analytical Skills (AS) Stream MSL832 Managing Innovation for Organizational
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MSL719* Statistics for Management 3 00 3 Effectiveness
MSL721* Econometrics 3 00 3 o
MSL740 Quantitative Methods in Management 3 00 3  MSL833 Organizational Development 3 003
) : : MSL834* Managing Diversity at Workplace 1500 15
MTL732 Financial Mathematics 3 10 4 .
“Th hich h b desianed and/ dified MSL836* International Human Resources Management 1.5 0 0 1.5
ese are new courses which have been designed and/or modifie MSL839 Current & Emerging Issues in 3 00 3

as a part of the curriculum review. o
p Organizational Management

b) People Skills (PS) Stream MSL804* Procurement Management

3 003
MSL710 Creative Problem Solving 3 00 3 MSL805* Services Operations Management 3 00 3
MSL724* Business Communication 1500 1.5 MSL715 Quality and Environment Management Systems 3 0 0 3
MSL725* Business Negotiations 150 0 1.5 MSL816 Total Quality Management 3 00 3
MSL727* Interpersonal Behavior & Team Dynamics 1.5 0 0 1.5 MSL818 Industrial Waste Management 3 00 3
MSL729* Individual Behavior in Organization 150 0 1.5 MSL840 Manufacturing Strategy 3 00 3
MSL730* Managing With Power 150 0 1.5 MSL841* Supply Chain Analytics 3 00 3
MSL731* Developing Self Awareness 150 0 1.5 MSL842" Supply Chain Modeling 3 00 3
MSL733* Organization Theory 150 0 1.5 MSL843 Supply Chain Logistics Management 3 00 3
* These are new courses which have been designed and/or modified ~ MSL844 Systems Reliability, Safety and Maintenance Mgmt. 3 0 0 3
as a part of the curriculum review. MSL845 Total Project Systems Management 3 00 3
. MSL846 Total Productivity Management 3 00 3
Focus Electives (FE) MSL848* Applied Operations Research 3 003
MSL700 Fundamentals of Management of Technology 3 0 0 3 MSL849 Current & Emerging Issues in ManufacturingMgmt. 3 0 0 3
MSL701 Strategic Technology Management 3 00 3 MSL809* Cyber Security: Managing Risks 3 00 3
MSL702 Management of Innovation and R&D 3 003 MSL810* Advanced Data Mining for Business Decisions 1.5 0 0 1.5
MSL703 Management of Technology Transfer and 3 00 3 MSL814* Data Visualization 1500 15
Absorption MSL815 Decision Support and Expert Systems 3 003
. MSL850 Management of Information Technology 3 00 3
Non-credit Core (NC) MSL852 Network System: Applications and Management 3 0 0 3
MSC894* Seminar 0 063 MSL853* Software Project Management 3 00 3
* This is a new course which has been designed as a part of the  MSL854* Big Data Analytics & Data Science 1500 15
curriculum review. MSL855* Electronic Commerce 3 003
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MSL856* Business Intelligence
MSL858* Business Process Management with IT

MSL859 Current and Emerging Issues in IT Mgmt.
MSL868* Digital Research Methods

MSL876* Economics of Digital Business

MSL877* Electronic Government
MSL878* Electronic Payments

MSL882* Enterprise Cloud Computing

MSL883* ICTs, Development and Business

MSL884* Information System Strategy

MSL885* Digital Marketing-Analytics & Optimization
MSL886* IT Consulting & Practice
MSL887* Mobile Commerce

MSL888* Data Warehousing for Business Decision

MSL891* Data Analytics using SPSS

MSL892* Predictive Analytics
MSL893* Public Policy Issues in the Information Age
MSL894* Social Media & Business Practices
MSL861 Market Research
MSL862 Product Management

MSL863 Advertising and Sales Promotion Management
MSL864* Corporate Communication

MSL865 Sales Management
MSL866 International Marketing
MSL867 Industrial Marketing Management

3 003
1500 15
3 003
1500 15
1500 15
1500 15
1500 15
1500 15
1500 15
3 003
3 003
3 003
3 003
1500 15
1500 15
1500 15
1500 15
3 003
3 003
3 003
3 003
3 003
3 003
3 003
3 003

MSL869 Current & Emerging Issues in Marketing
MSL870* Corporate Governance

MSL871* Banking and Financial Services
MSL872 Working Capital Management

MSL874* Indian Financial System

MSL875
MSL879
MSL734

MSL847
MSL880
MSL881

MSL889
MSL897

MSL898
MSL899

International Financial Management
Current & Emerging Issues in Finance
Management of Small & Medium Scale

Industrial Enterprises

3
1
1
3
MSL873 Security Analysis & Portfolio Management 3
1
3
3
3

Advanced Methods for Management Research 3

Selected Topics in Management Methodology

w

Management of Public Sector Enterprises 3
in India

Current & Emerging Issues in Public Sector 3
Management

Consultancy Process & Skills 3
Consultancy Professional Practice 3
Current & Emerging Issues in Consultancy 3
Management

MSL895* Advanced Data Analysis for Management 3

MSL896* International Economic Policy

3
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* These are new courses which have been designed and/or modified
as a part of the curriculum review.

Courses g @ | Contact h/week %
Sem. (Number, Abbreviated Title, L-T-P, credits) E g LlTle | Total 8
MSL707 SE MSL760 MSL709 MSL705 MSL712
Management | AG-2 Marketing Business HRM Ethics and Values
Accounting MSL719 Management | Research Systems Based Leadership
I 13003 |sausticefor | (3003 | Methods (1500 1.5 | (1.5:0-0)1.5 6 |135)0]0 1135} 135
Management (15-:0-0)1.5
(3-0-003
MSL708 MSL780 MSL713 SE SE SE
Financial Managerial Information | pS-1 PS-2 AS-1
Management | Economics Systems MSL724 1.5-0-0) 1 MSL74
1 (3-0-0)3 (1.5:0:0)1.5 Management Bufiness 1500115 Qusantitatoive Methods 6 13101 14 13.5
(3-0:0)3 Communication in Management
(1.5-0-0) 1.5 (3-0-00 3
Summer
MSL745 MSL711 SE FE-1 MSL720
Operations Strategic - -0- Macroeconomic Environment of
1 Management | Management (F;SS_:;_U) 15 3:00)3 Business 5 1351110135 14
(3-0-0)3 (3-0-0)03 ' ' (3-0-0) 3
MSL706 SE FE-2 PE
v Business PS-4 (3-0-0) 3 (Credits 6-9) 13.5-
Lans (1500 1.5 165
(3-0-0)3
Summer MSC894
Seminar
PE
v (Credits 15-18) 1518
MSD892 PE
VI Major Project (Credits 6-9) 12-15
(0-0-12) 6
SE = Streamed Electives, AS = Analytical Skills Stream, PS = People Skills Stream, FE = Focus Electives, PE = Programme Electives
Total = 72
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Programme Code: AMA
Master of Technology in Engineering Analysis and Design
Department of Applied Mechanics

The overall credits structure

Category PC PE ocC Total
Credits 34 12 6 52
Program Core (PC) APL713 Turbulence and its Modeling 30 03
APL700 Experimental Methods for Solids and Fluids 2 0 2 3 APL715  Physics of Turbulent Flows 3003
APL701 Continuum Mechanics 3 00 3 APL716 Fluid Transportation Systems 30 03
APL703 Engineering Mathematic and Computation 3 0 2 4 APL720 Computational Fluid Dynamics 30 24
APL753 Properties and Selection of Engg. Materials 3 0 0 3 APL734  Advanced Dynamics 30 03
APL775 Design Methods 3 003 APL765 Fracture Mechanics 30 03
Product Desi p Electi APL796 Advanced Solid Mechanics 30 03
roduct Design (Program Electives) APL831 Theory of Plates and Shells 30 03
APL710  Computer Aided Design 3 024 APL835 Mechanics of Composite Materials 30 03
APL767 Engineering Failure Analysis and Prevention 3 0 0 3
APL771 Design Optimization and Decision Theory 3 0 0 3 Materials (Program Electives)
APL774 Modeling &Analysis of M.ec.h'anical Systems 3 00 3 APL750 Modern Engineering Materials 3 00 3
APL776  Product Design and Feasibility Study 2 044 APL756 Microstructural Characterization of Materials 3 0 2 4
(Stream Cor.e)” APL759 Phase Transformations 3 00 3
APL871  Product Reliability 3 003  ApL763 Micro & Nanoscale Mechanical Behaviour 3 0 2 4
MCL741 Control Engineering 3 02 4 of Materials
MCL749 Mechatronics Product Design 8 024 ApL764 Mechanical Behaviour of Biomaterials 3003
Engineering Mechanics (Program Electives) APL765 Fracture Mechanics 3 003
APL705 Finite Element Method 30 24 APL767 Engineering Failure Analysis and Prevention 3 0 0 3
APL711 Advanced Fluid Mechanics 30 03 APLXX  Selected Topics in Material Engineering 3 003
Semester wise course breakup for three streams
[OR] 0
Sem Courses § g Contact h/week §
N 1 i T- i O 3 o
(Number, Abbreviated Title, L-T-P, credits) 3| L|T|P|Total| S
APL775 APL753 APL703 APL701 | APL700
Design Properties & Engineering Continuum | Experimental
I Methods Selection of Mathematics Mechanics | Methods 140l 4 18 16
(3-0-0)3 Engg. Materials & Computation | (3.0.0) 3 for Solids &
(3-0-003 (3-0-2)4 Fluids
(2.0-2) 3
Summer
II PE-1 PE-2 PE-3 OE-1 4 12(0]0 12 | 12
III OE2 AMDS811 PE-4 2 6 |0|12| 18 |12
v AMDS812 0 0 (0|24 24 |12
Total = 52
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Programme Code: CHE

Master of Technology in Chemical Engineering
Department of Chemical Engineering

The overall credits structure

Category PC PE OE Total
Credits 37 12 3 52
Program Core CLL742 Experimental Characterization 30 03
CLD771 Minor Project 00 63 of BioMacromolecules
CLD781 Major Project Part- 00 168 CLL743 Petrochemicals Technology 30 03
CLD782 Major Project Part-II 00 2412 CLL761 Chemical Engineering Mathematics 30 03
CLL701 Modelling of Transport Processes 20 02 CLL762 _Advance_d Comp_utatiqnal Techniques 20 23
CLL702 Principles of Thermodynamics, Reaction 20 02 in Chemical Engineering
Kinetics and Reactors CLL766 Interfacial Engineering 30 03
CLL703 Process Engineering 30 03 CLL767 Structures and Properties of Polymers 30 03
CLP704 Technical Communication for Chemical 00 21 CLL768 Fundamentals of Computational Fluid Dynamics 2 0 2 3
Engineers CLL769 Applications of Computational Fluid Dynamics 2 0 2 3
CLL731 Advanced Transport Phenomena 30 03 CLL771 Introduction to Complex Fluids 30 03
CLL733 Industrial Multiphase Reactors 30 03 CLL772 Transport Phenomena in Complex Fluids 30 03
. CLL773 Thermodynamics of Complex Fluids 30 03
Total Credits 37 CLL774 Simulation Techniques for Complex Fluids 3 0 0 3
Program Electives CLL775 Polymerization Process Modeling 30 03
CLL705 Petroleum Reservoir Engineering 30 03 CLL776 Granular Materials 3003
CLL706 Petroleum Production Engineering 30 03 CLL777  Complex Fluids Technology 30 03
CLL707 Population Balance Modeling 30 03 CLL778 Interfacial Behaviour and Transport 30 03
CLL720 Principles of Electrochemical Engineering 3 0 0 3 of Biomolecules o
CLL721 Electrochemical Methods 30 03 CLL779 Molecular Biotechnology and in-vitro 30 03
CLL722 Electrochemical Conversion and Storage 30 03 D_'aQ”OSt'CSf ) )
Devices CLL780 Bioprocessing and Bioseparations 30 03
CLL723 Hydrogen Energy and Fuel Cell Technology 3 0 0 3  CLL781 Process Operations Scheduling 30 03
CLL724 Environmental Engineering and Waste 30 03 CLL782  Process Optimization 3003
Management CLL783 Advanced Process Control 30 03
CLL725 Air Pollution Control Engineering 30 03  CLL784 Process Modeling and Simulation 3003
CLL726 Molecular Modeling of Catalytic Reactions 3 0 0 3  CLL785 Evolutionary Optimization 3003
CLL727 Heterogeneous Catalysis and Catalytic Reactors 3 0 0 3 CLL786 Fine Chemicals Technology 30 03
CLL728 Biomass Conversion and Utilization 30 03 CLL791 Chemical Product and Process Integraton 3 0 0 3
CLL730 Structure, Transport and Reactions 30 03 CLL792  Chemical Product Development 3003
in BioNano Systems and Commercialization
CLL732 Advanced Chemical Engineering 30 03  CLL793 Membrane Science and Engineering 3003
Thermodynamics CLL794 Petroleum Refinery Engineering 30 03
CLL734 Process Intensification and Novel Reactors 3 0 0 3 CLL798  Selected Topics in Chemical Engineering-l 3 0 0 3
CLL735 Design of Multicomponent Separation Processes 3 0 0 3 CLL799  Selected Topics in Chemical Engineering-ll 3 0 0 3
CLL736 Experimental Characterization of Multiphase 3 0 0 3 CLV796 Current Topics in Chemical Engineering 10 01
Reactors CLV797 Recent Advances in Chemical Engineering 2 0 0 2
Courses = Contact h/week é
Sem. h T : 85 5]
(Number, Abbreviated Title, L-T-P, credits) e L lT0P [Toal| S
CLL701 CLL702 CLL703 PE-1 PE-2
Modelling of Principles of Principles of (3-0-0)3 | (3-0-0)3
Transport Processes | Thermodynamics, | Thermodynamics,
I (2-0-0) 2 Reaction Kinetics | Reaction Kinetics 5 1310 0 13 113
and Reactors and Reactors
(2-0-0)2 (3-0-0)3
CLL731 CLL733 CLD771 PE-3 CLP704
Advanced Transport | Industrial Minor Project (3-0-0) 3 | Tech. Commu.
I Phenomena Multiphase (0-0-6) 3 Chem. Engineers 3 9 0 8 17 |13
(3-0-0)3 Reactors (0-0-2)1
(3-0-0)3
Summer
CLD781 PE-4 OE-1
III Major Project Part-I | (3-0-0)3 | (3-0-0) 3 2 6 0 18] 22 |14
(0-0-16) 8
CLD782
v Major Project Part-I1 0 0 0 | 24 24 12
(0-0-24) 12
Total = 52
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Programme Code: CYM
Master of Technology in Molecular Engineering : Chemical Synthesis and Analysis
Department of Chemistry

The overall credits structure

Category PC PE OE Total
Credits 42 12 - 54
Program Core Program Electives
CMD806 Major Project Part-I 0 0 189 CMD799 Minor project 00 63
CMD807 Major Project Part-I| 00 189 CML723 Principles and practice of NMR and 30 03
CML721 Design and Synthesis of Organic Molecules 3 0 0 3 Optical Spectroscopy
CML724 Synthesis of Industrially Important Inorganic 3 0 0 3 CML733 Chemistry of Industrial Catalysts 30 03
Materl_als ) ) CML734 Chemistry of Nanostructured Materials 30 03
CML726 Cheminformatics and Molecular Modelling 3 0 0 3 CML738 Applications of p-block elements and their 3 0 0 3
CMP728 Instrumentation Laboratory 00 63 cc?rz ounds P
CML729 Material Characterization 30 03 p ) )
CML731 Chemical Separation and Electroanalytical 3 0 0 3 CML739 Applle.d Biocatalysis ) 3003
Methods CML740 Chemistry of Heterocyclic Compounds 30 03
CML737 Applied Spectroscopy 30 03 CML741 Organo and organometallic catalysis 30 03
CMP722 Synthesis of Organic and Inorganic CML742 Reagents in Synthetic Transformations 30 03
Compounds 00 63 CML801 Molecular Modelling and 30 03
Total Credits 42 Simulations: Concepts and Techniques
Courses = Contact h/week %
Sem. (Number, Abbreviated Title, LT-P, credits) B3 L1717 [mom] &
I CML721 CML726 CML731 CMP722 | PE/OE-1 4 120 6 18
Design & Cheminformatics | Separation & Labon (3-0-0)3 15
Synthesis (3-0-0)3 Electroanalytical | Synthesis
(3-0-00 3 (3-0-03 (0-0-6) 3
II | CML724 CML729 CML737 CMP728 | PE/OE-2 4 120 6 18
Inorganic Material Applied Instru. (3-0-0)3 15
Materials Characterization Spectroscopy Lab.
(3-0-00 3 (3-0-0)3 (3-0-03 (0-0-6) 3
IIT | CMD805 PE/OE-3 PE/OE-4 2 6 0 | 18| 24
Major Project 3-0-0) 3 3-0-0) 3
Part-I 300) 300) 12
(0-0-12) 6
Iv | CMD807 0 0 0 | 18 18
Major Project 12
Part-1T
(0-0-24) 12
Total = 54
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Programme Code: CEC
Master of Technology in Construction Technology and Management
Department of Civil Engineering

The overall credits structure

Category PC PE OE Total
Credits 37.5 15 0 52.5
Program Core ELL755 Variable Reluctance Machines 30 03
CVC771 Seminar In Construction Technology and 0 020 ELL756 Special Electrical Machines 3003
Management-I ELL757 Energy Efficient Motors 30 03
CVC772 Seminar In Construction Technology and 0 020 ELL758 Power Quality - 3003
Management-Ii ELL759 Power Electronic Converters for Renewable 3 0 0 3
CVD772 Major Project Part-| (CEC) 0 0189 Energy Systems _
CVD773 Major Project Part-II(CEC) 0 02412 ELL760 Switched Mode.Power Qqnversmn 30 03
CVL772 Construction Project Management 3 00 3 ELL761 Powgr Electronics for Utility Interface 30 03
CVL773 Quantitative Methods in Construction 3 003 E::::;gg :ctjelllgen;I\élototr_CoDnt.rollers :3; 8 g 2
Management vanced Electric Drives
CVL774 Construction Contract Management 3 003 ELL764 Electric Vehicles 3003
CVL775 Construction Economics and Finance 3 003 ELL765 Smart Grid Technology 30 03
CVL776 Construction Practices and Equipment 3 003 ELL766 Appliance Systems 30 03
CVP772 Computational Laboratory for Construction 0 0 3 1.5 E::t;% l}\j/lechatéonltcs Analvei g g 8 g
Management ower System Analysis
. ELL771 Advanced Power System Protection 30 03
Total Credits 37.5
ELL772 Planning and Operation of a Smart Grid 30 03
Program Electives for All Background ELL773 High Voltage DC Transmission 30 03
: ; ELL774 Flexible AC Transmission system 30 03
8&2;;11 :Vllc;\or Plgject:ts(tCEC)CEC g g g 2 ELL775 Power System Dynamics 30 03
MCL754 gepeip enPI u .y( d)C rol 30 03 ELL776 Advanced Power System Optimization 30 03
MCL756 Sgsg?yu()_‘,nhsainT\;Ig]r;%:rr\]wenton ro 30 03 ELL777 Power System operation and control 30 03
mgt;ﬂ I\_/Z?szﬁéigineering and Life Cycle Costing g 8 8 g e Eggi:;nhgg?;g:grg;ds}?;gtg o
MSL705 HRM Systems 20 015 ELL850 aDrl]gz;tglrSSrg;c;ItZ:nFs’ower Electronics 30 03
MSL804 Procurement Management 3003 h .
. . ELL851 Computer Aided Design of 30 03
MSL822 International Business 30 03
. Electrical Machines
MSL846 Total Productivity Management 30 03 I o . )
MCL772 Reliability Engineering 30 03 ELL852 Condition Mon.|tor.|ng of Elfectrlcal Machmes 3003
ELL853 Advanced Topics in Electrical Machines 30 03
Program Electives for Civil Engineering Background Ettggg ﬁ_eliclied Topci:cs in Electrical Machines g 8 8 g
EEL747 Electrical Systems for Construction Industries 3 0 2 4 Igh Fower Lonverters .
- ELL856 Advanced Topics in Power Electronics 30 03
CVL702 Ground Improvement and Geosynthetics 30 03 ELL857 Selected Topics in Power Electronics 30 03
CVL714 Field Exploration and Geotechnical Processes 3 0 0 3 ELL858 Advanced Topics in Electric Drives 30 03
CVL715 Excavation Methods and Underground 30 03 R . )
ELL859 Selected Topics in Electric Drives 30 03
Space Technology
CVL727 Environmental risk assessment 30 03 ELL870 Rgstructyred Power SySte”.‘ . 3003
. . ELL871 Distribution System Operation and Planning 3 0 0 3
CVL747 Transportation Safety and Environment 3003 A
) ) ELL872 Selected Topics in Power System 30 03
CVL750 Intelligent Transportation Systems 30 03 .
CVL765 Concrete Mechanics 30 03 ELL873 Power System Transient 30 03
ELL874 Power System Reliabilit 30 03
CYror Advanced Concrete Technology S0 33 Epeso Electrical Machines Laboratory 00 315
- 9 ) . ELP851 Power Electronics Laboratory 00 315
CVL778 Building Services and Maintenance 30 03 ELP852 Electrical Drives Laboratory 00 315
Management . '
CVL779 Formwork for Concrete Structures 30 03 ELP8S3 aDr?dPDlgr?/seidLiggtgo?; Power Electronics 00 315
CVL820 Environmental Impact Assessment 30 03 . .
CVL838 Geographic Information Systems 20 23 E::Eggg gﬁzt:(é‘:ixafggn;;gglj Laboratory 8 1 j g
CVL840 Planni d Design of Sustainabl 30 03
Trz:ggfnagysteer:fno ustainable ELP870 Power System Lab | 01 43
CVL871 Durability and Repair of Concrete Structures 3 0 0 3 Egtgzg :Zower (Saystemt_Labg - d g (1) g g
CVL872 Infrastructure Development and 30 03 D(i)s\lt\:'(iegutizzera lon, fransmissicn an
Management . . .
CVL873 Fire Engineering and Design 30 03 Egggi ﬁfgzg‘r"gﬁg’rg;”d Processing of Waste g 8 8 g
CvL874 Quallty and Safety. in Construction - 30 03 ESL740 Non-conventional Sources of Energy 30 03
CVL875 Sustainable Materials and Green Buildings 3 0 0 3 ESL746 Hydrogen Energy 30 03
. . . . ESL768 Wind Energy and Hydro Power Systems 30 03
Program Electives for Electrical Engineering Background ESL770 Solar Energy Utilization 30 03
ELL700 Linear Systems Theory 30 03 ESL870 Fusion Energy 30 03
ELL712 Digital Communications 30 03 . . . .
ELL750 Modelling of Electrical Machines 30 03 Program Electives for Mechanical Engineering Background
ELL751 Power Electronic Converters 30 03 EEL747 Electrical Systems for Construction Industries 3 0 2 4
ELL752 Electric Drive System 3003 ESL768 Wind Engery & Hydro Power System 30 03
ELL753 Physical Phenomena in Electrical Machines 3 0 0 3 ITL709 Maintenance Planning and Control 30 03
ELL754 Permanent Magnet Machines 30 03 ITL752  Bulk Materials Handling 20 23
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MCL749 Mechatronics Product Design 30 24 MCL784 Computer Aided Manufacturing 30 24
MCL751 Industrial Engineering Systems 10 43 MCL785 Advanced Machining Processes 30 03
MCL753 Manufacturing Informatics 30 24 MCL787 Welding Science and Technology 30 24
MCL755 Service Sy§tem Desgn 3003 MCL788 Surface Engineering 30 24
MCL769 Metal Forming Analysis 30 24 MCL791 P . d Mechani fC it 30 24
MCL776 Advances in Metal Forming 3003 M;ot‘;‘:r’;ﬁ'sng and Mechanics of Lomposite
MCL778 Design and Metallurgy of Welded Joints 30 24 o ) )
MCL780 Casting Technology 30 24 MCL792 Injection Molding and Mold Design 20 23
MCL781 Machining Processes and Analysis 30 2 4 MCL818 Heating, Ventilating and Air-conditioning 0 03
MCL783 Automation in Manufacturing 30 24 MCL866 Maintenance management 30 03
Courses £ 8| Contact h/week 2
Sem. : . - . B85 o
(Number, Abbreviated Title, L-T-P, credits) 23| L T P | Total 5
CVL772 CVL773 CVvP772 CvC771 PE-1 PE-2
Construction Project | Quantitative | Computational | Seminar In (3-0-0)3 | (3-0-0)3
Management Methods in Laboratory for Construction
I (3-0-0)3 Construction | Construction Technology and 4 1210 5 17 13.5
Management | Management Management-I
(3-0-00 3 (0-0-3) 1.5 (0-0-2)0
CVL775 CVL776 CVL774 CVC772 PE-3
Construction Construction | Construction Seminar In (3-0-0)3
Economics and Practices and | Contract Construction
I Finance Equipment Management Technology and 4 12 0 2 14 12
(3-0-0)03 (3-0-00 3 (3-0-00 3 Management-Il
(0-0-2)0
Summer
CVD772 PE-4 PE-5
I Major Project Part-I | (3.0.0) 3 (3-0-0)3 P 6 o | 18 24 15
(CEC)
(0-0-18) 9
CVvD773
Major Project Part-1I
v (CEC) 0 0 0|24 24 12
(0-0-24) 12
Total = 52.5
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Programme Code: CEG

Master of Technology in Geotechnical and Geoenvironmental Engineering
Department of Civil Engineering

The overall credits structure

Category PC PE OE Total
Credits 36 12 0 48
Program Core Program Electives
CVD800 Major Project Part-I 00 126 CVD700 Minor Project 00 63
CVD801 Major Project Part-Il 0 0 2412 CVL704 Finite Element Mfet_hod in Geotechnical Engg. 3 0 0 3
CVL700 Engineering Behaviour of Soils 30 03  CVL705 Slopes and Retaining Structures 3003
CVL701 Site Investigation and Foundation Design 3 0 0 3  CVL706 (330" Pyzam"iSEa”‘_j Earthquake 3003
CVL702 Ground Improvement and Geosynthetics 30 03 CVL707 Sc?iiset(;uzltzer‘e Ir?t%lrna?:?igrrllgAnalysis 30 03
Cxll;703 Ge.cIJEnw.ronm.entell_l Engineering 3003 CVL708 Geotechnology of Waste Disposal Facilites 3 0 0 3
CVP700 Soil Engineering Lab _ 0063 CVL709 Offshore Geotechnical Engineering 3003
CVP800 Geoenvironmental and Geotechnical 0063 CVL800 Emerging Topics in Geotechnical Engineering 3 0 0 3
Engineering Lab CVL801 Constitutive Modelling in Geotechnics 30 03
Total Credits 36 CVS800 Independent Study 03 03
[ORNY] (4]
cem Courses 5 g Contact h/week L
) (Number, Abbreviated Title, L-T-P, credits) § 3 L T p Total 8
()
CVL700 CvL701 CVP700 PE-1
Engineering Site Investigation | Soil Engineering Lab (3-0-0)3
I Behaviour of Soils and (0-0-6) 3 3 9 0 6 15 12
(3-0-0)3 Foundation Design
(3-0-0) 3
CvL702 CVL703 CVP800 PE-2 PE-3
Ground Improvement | Geoenvironmental | Geoenvironmental and (3-0-0)3 | (3-0-0)3
and Geosynthetics Engineering Geotechnical Engg. Lab/
II (3-0-0)3 (3-0-0) 3 CvD700 4 12 0 6 18 15
Minor Project
(for Part Time Students)
(0-0-6) 3
Summer
CvD800 PE-4
111 Major Project Part-I (3-0-0) 3 1 3 0 12 15 9
(0-0-12) 6
CvD801
v Major Project Part-IT 0 0 0 24 24 12
(0-0-24) 12
Total = 48
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Programme Code: CEP
Master of Technology in Transportation Engineering
Department of Civil Engineering

The overall credits structure

Category PC PE oC Total
Credits 36 18 0 54

Including 6 Credits of Restricted Electives

Program Core Program Electives

CVD853 Major Project Part-I 189 CVL743 Airport Planning and Design
CVD854 Major Project Part-II 2412 CVL744 Transportation Infrastructure Design
CVL740 Pavement Materials and Design of Pavements 2 4 CVL745 Modeling of Pavement Materials

O W w w oo
O O O o oo
WWWWMNNW
[eNeNeNoNoNoNo)

OO OONNO
WWWWwWwww

CVL741 Urban and Regional Transportation Planning 2 4 CVL746 Public Transportation Systems
CVL742 Traffic Engineering 2 4 CVL747 Tran.sportatlon Safety.and Environment
L . ) . CVL750 Intelligent Transportation Systems
CVS852 Advanced Topics in Transportation Engineering 6 3 CVL840 Planning and Design of Sustainable
Total Credits 36 Transport Systems
. . . CVL841 Advanced Transportation Modelling 20 23
Restricted Electives (6 Credits) CVL842 Geometric Design of Roads 20 23
CVL763 Analytical & Numerical Methods in 30 03 CVL844 Transportation Infrastructure Management 3 0 0 3
Structural Engineering CVL845 Viscoelastic Behavior of Bituminous Materials 3 0 0 3
CVL729 Environmental Statistics and 20 23 CVL846 Transportation System Management 3003
Experimental Design CVL847 Transportation Economics 30 03
MCL761 Probability and Statistics 30 03 CVL849 Traffic Flow Modelling 30 03
CVL731 Optimization Techniques in 3003 CVL850 Transportation Logistics 3003
Water Resources CVL851 Special Topics in Transportation Engineering 3 0 0 3
CVS753 Minor Project in Transportation Engineering 0 0 6 3 CVS754 Independent Study 3 03

s Courses £ Contact h/week %
em. ) - . . 55 )
(Number, Abbreviated Title, L-T-P, credits) 33 L T P Total | &
CVL741 CVL740 CVL742 RE-1*
Urban & Pavement Materials Traffic (3-0-0 0r ) )
1 Regional Transport and Design of Engineering 2.02) 3 Min. 11 0 Min. 6 18 15
Planning Pavements (3-0-2) 4 U Max. 12 Max. 8
(3-0-2) 4 (3-0-2) 4
PE-1 PE-2 PE-3 RE-1# Min. 8 Min. 6
I 2023 (2023 (2023 | (3000 Max. vae s | 12| 12
2:0-2)3
CvSs852
Summer Advanced Topics in Transportation Engineering 3
(0-0-6) 3
PE-4 CvD853
111 (2-02) 3 Major Project Part-I 0 0 6 6 12
(0-0-18) 9
CvD854
v Major Project Part-II 3 0 18 24 12
(0-0-24) 12

* Should be listed in restricted elective course category.
# Any course (relevant to research area) offered in that semester with consent of thesis supervisor. Alternatively minor project can be opted.

Total = 54
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Programme Code: CES

Master of Technology in Structural Engineering
Department of Civil Engineering

The overall credits structure

Category PC PE ocC Total
Credits 42 12 0 54
Program Core CVL767 Design of Fiber Reinforced Composite 3003
CVD757 Major Project Part-| (CES) 00 189 Structures
CVD758 Major Project Part-1l (CES) 00 189 CVL768 DeS!gn of Mason.ry'StructureS 30 03
CVL756 Advanced Structural Analysis 30 03 CVL769 Design of Tall Buildings 30 03
CVL757 Finite Element Methods in Structural 20 23 CVL770 Prestressed and Composite Structures 20 23
Engineering CVL856 Strengthening and Retrofitting of Structures 3 0 0 3
CVL758 Solid Mechanics in Structural Engineering 3 0 0 3 CVL857 Structural Safety and Reliability 30 03
CVL759 Structural Dynamics 30 03 CVL858 Theory of Plates and Shells 30 03
CVL760 Theory of Concrete Structures 3003 CVL859 Theory of Structural Stability 30 03
CVL761 Theory of Steel Structures 30 03 CVL860 Advanced Finite Element Method and 20 23
CVL762 Earthquake Analysis and Design 3003 Programming
CVP756 Structural Engineering Laboratory 00 63 CVL861 Analysis and Design of Machine Foundations 2 0 2 3
Total Credits 42 CVL862 Design of Offshore Structures 30 03
CVL863 General Continuum Mechanics 30 03
Program Electives CVL864 Structural Health Monitoring 20 23
CVD756 Minor Project in Structural Engineering 00 63 CVL865  Structural Vibration Control 30 03
CVL763 Analytical and Numerical Methods for 30 03 CVL866 Wind Resistant Design of Structures 30 03
Structural Engineering CVS756 Independent Study (CES) 03 03
CVL764 Blast Resistant Design of Structures 20 23 CVL771 Advanced Concrete Technology 30 03
CVL765 Concrete Mechanics 30 03 CVL873 Fire Engineering and Design 30 03
CVL766 Design of Bridge Structures 3003 CVL779 Formwork for Concrete Structures 30 03
O]
Semn Courses § @ Contact h/week %
. i 1 T- H [ S - Q
(Number, Abbreviated Title, L-T-P, credits) o3 L T P Total | &
CVL756 CVL759 | CVL757 CVL758 PE-1
Advanced Structural Finite Element Solid Mechanics | (3.0.0) 3
Structural Analysis | Dynamics Methods in Structural | in Structural (13, (16,
I Lo I or 5 0 24) 15
(3-0-0)3 (3-0-0)3 Engineering Engineering 20013 14) 17)
(202)3 (30013 (202)
CVP756 CVL762 | CVL760 CcvLzel PE-2
Structural Earthquake | Theory of Concrete Theory of Steel (3-0-0)3 (11 (18
I Engineering Analysis Structures Structures 4 / 0 (6,8) ' | 15
Laboratory and Design (3-0-0)3 (3-0-0)3 or 12) 19)
(0-0-6) 3 (3-0-03 (2-0-2)3
Summer
CVD757 PE-3 PE-4
| M ProjectPart | (3.0.0)3or | (30.0)30r 2 @6 | o | U8 | @4 145
(CE%) (2023 | (2023 22) | 26)
(0-0-18) 9
CVD758
Major Project Part
v 11 (CES) 0 0 0 18 18 9
(0-0-18) 9
Total = 54
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The overall credits structure

Programme Code: CET
Master of Technology in Construction Engineering and Management
Department of Civil Engineering

Category PC PE oC Total
Credits 42 12 0 54
Program Core Program Electives
CVD777 Major Project Part-I (CET) 0 0 189 CVD776 Minor Project (CET) 006 3
CVD778 Major Project Part-1l (CET) 0 0 2412 CVL765 Concrete Mechanics 3003
CVL771 Advanced Concrete Technology 3 003 CVL777 Building Science 300 3
CVL772  Construction Project Management 3003 CVL778 Building Services and Maintenance 3003
CVL773 Quantitative Methods in Construction 3 003
Management Management
CVL774 Construction Contract Management 3 003 CVL779 FormV\.«')rkforConcr.ete Structures 3003
CVL775 Construction Economics and Finance 300 3 CVL871 Durability and Repair of Concrete Structures 3 0 0 3
CVL776 Construction Practices and Equipment 3 00 3 CVL872 Infrastructure Development and Management 3 0 0 3
CVP771 Construction Technology Laboratory 0 0 3 1.5 CVL873 Fire Engineering and Design 3003
CVP772 Computational Laboratory for Constructon 0 0 3 1.5 CVL874 Quality and Safety in Construction 3003
Management CVL875 Sustainable Materials and Green Buildings 3 0 0 3
Total Credits 42  CVS776 Independent Study (CET) 0303
(O (%)
Sem Courses 5 8 Contact h/week §
. i i T- i o 3 v
(Number, Abbreviated Title, L-T-P, credits) 33 L T P | Total 5
CVL772 CVL773 CvVL771 CVP772 PE-1
Construction Project Quantitative Advanced Computational (3-0-0)3
Management Methods in Concrete Laboratory for
I (3-0-0)3 Construction Technology Construction 4 12 0 3 15 1135
Management (3-0-0) 3 Management
(3-0-0)3 (0-0-3) 1.5
CVL775 CVL776 CVL774 CVvP771 PE-2
Construction Construction Construction | Construction (3-0-0)3
11 Economics and Finance | Practices and Contract Technology 4 12 0 3 15 13.5
(3-0-0)3 Equipment Management | Laboratory
(3-0-0)3 (3-0-03 (0-0-3) 1.5
Summer
CvD777 PE-3 PE-4
o |fEorerleetPertt (3003 | (300)3 2 | 6|0 |18] 24|15
(0-0-18) 9
CvD778
Major Project Part-II
v (CET) 0 0 0 24 | 24 12
(0-0-24) 12
Total = 54
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The overall credits structure

Programme Code: CEU

Master of Technology in Rock Engineering and Underground Structures
Department of Civil Engineering

Category PC PE oC Total
Credits 36 12 0 48
Program Core Program Electives
CVD810 Major Project Part-I 0 0 126 CVD710 Minor Project 0 06 3
CVD811 Major Project Part-Il 0 0 2412 CVL704 Finit.e Elgment Method in Geotechnical 30 03
CVL710 Engineering Properties of Rocks and Rock 3 0 0 3 Engineering
Masses CVL714 Field Exploration and Geotechnical Processes 3 0 0 3
CVL711 Structural Geology 300 3 CVL715 g)g(;i\éa_}_l::hlr\:lcﬁgg;ds and Underground 3003
ggtzg il:plesian(;i]goDunciiart]lo?sund raround g g 8 g CVL716 Environmental Rock Engineering 3003
S alysis a esign o ergrou CVL810 Emerging Topics in Rock Engineeringand 3 0 0 3
tructures Underground Structures
CVP710 Rock Mechanics Laboratory-I 0063 CVL811 Numerical and Computer Methods 3003
CVP810 Rock Mechanics Laboratory-II 006 3 in Geomechanics
Total Credits 36 CVS810 Independent Study 006 3
vy Contact h/week 9
Sem Courses ER 5
' (Number, Abbreviated Title, L-T-P, credits) @ § L T P | Total 8
CVL710 CvL711 CVP710 PE-1
Engineering Properties | Structural Geology Rock Mechanics | (3-0-0) 3
I of Rocks and Rock (3-0-0) 3 Laboratory-I 3 9 0 6 15 12
Masses (0-0-6) 3
(3-0-0)3
CVL712 CVL713 CVP810 PE-2 PE-3
Slopes and Foundations | Analysis and Design | Rock Mechanics | (3.0.0)3 | (3-0-0) 3
II (3-0-0)3 of Underground Laboratory-1I 4 12 0 6 18 15
Structures (0-0-6) 3
(3-0-0)3
Summer
CvD810 PE-4
111 Major Project Part-I (3-0-0) 3 1 3 0 12 15 9
(0-0-12) 6
CvD811
v Major Project Part-II 0 0 0] 24 24 12
(0-0-24) 12
Total = 48
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The overall credits structure

Programme Code: CEV
Master of Technology in Environmental Engineering and Management
Department of Civil Engineering

Category PC PE oC Total
Credits 39 9 6 54
Program Core CVL820 Environmental Impact Assessment 3003
CVD720 Major Thesis Part-I 00 126 CVL821 Industrial Waste Management and Audit 3003
CVD721 Major Thesis Part-Il 0 0 2412 CvL822 II\E/Imerging Te;:hnologies for Environmental 3 0 0 3
CVD726 Minor Project 00 63 anagemen
CVL720 Air PoIIuti:)n and Control 3003 CvL823 Thermal Techniqges forWa§te Management 3 0 0 3
CVL721 Solid Waste Engineering 3003 CvL824 :‘_IfeECy(.:IeAnalySIS and Design 3003
CVL722 Water Engineering 3003 or Environment
CVL723 Wastewater Engineering 30 03 CVL825 FundélmentalcofAerosol: Health 3003
CVL724 Environmental Systems Analysis 3003 and Climate Change
CVL725 Environmental Chemistry and Microbiology 1 0 4 3 CVL826 Quantitative Microbial Risk Assessment 10 01
Total Credits 39 CcvL827 Elnvironr?eptrls\l Implications of Engineered 2 0 0 2
anomaterials
Program Electives CVL828 Water Distribution and Sewerage 3003
CVL727 Environmental risk assessment 3003 Network Design
CVL728 Environmental Quality Modeling 3003 CVP820 Advanced Air Pollution Laboratory 10 43
CVL729 Environmental Statistics and 20 23 CVP821 Advanced Water and Wastewater Laboratory 1 0 4 3
Experimental Design CVS720 Independent Study 03 03
O]
Semn Courses :3: g Contact h/week %
! (Number, Abbreviated Title, L-T-P, credits) § § L T p Total 8
CVL725 CVL722 CVL720 PE-1
Environmental Chemistry | Water Engineering | Air pollution 3-0-0) 3 or 8 14
I and Microbiology (3-0-0) 3 and control :2_0_2; Jor 4 50,) 0 |48 (16), 12
(1-0-4) 3 (3-0-0)3 (1-0-4)
CvL721 CVL724 CVL723 PE-2 OE-1
Solid Waste Environmental Wastewater 3-0-0) 3 3-.0-0) 3 1 1
II Engineering Systems Analysis | Engineering ( h3or ) 5 s, 0 0,4) (1> 15
(300) 3 (30.0)3 (3-0-0) 3 (2-0-2) 3 or 15) 17)
e e (1-0-4)
Summer | CVD726 Minor project (0-0-6) 3 3
CVvD800 PE-3 OE-2
Major Thesis Part-I (3-0-0)30r |(3-0-0)3 (12, | (18,
I (0-0-12)6 (2-0-2) 3 or 2 | (46)] 0 16) | 20) 12
(1-0-4)
CvD801
v Major Thesis Part-II 0 0 0 24 24 12
(0-0-24) 12
Total = 54
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Programme Code: CEW

Master of Technology in Water Resources Engineering
Department of Civil Engineering

The overall credits structure

Category PC PE oC Total
Credits 39 15 0 54
Program Core Program Electives
CVD831 Major Project Part-I 0 0 126 CVL736 Soft Computing Techniques in Water Resources 2 0 2 3
CVD832 Major Project Part-Il 0 0 2412 CVL737 Environmental Dynamics and Management 3 0 0 3
CVL730 Hydrologic Processes and Modeling 3003 gxt;gg (Esconomc;cAstpeclt:slofWati |Fies|:)utr-ces Blevglcipment g 8 g g
e : : roundwater Flow and Pollution Modeling
gx::;g; gptlmlsatlin T;sz?ues in Water Resources 2 8 8 g CVL831 Surface Water Quality Modeling and Control 3 0 0 3
roun w.a er Hydrology CVL832 Hydroelectric Engineering 3 003
CVL733  Stochastic Hydrology 2023 CVL833 Water Resources Systems 3003
CVL734 Advanced Hydraulics 3 003 CVL834 Urban Water Infrastructure 3003
CVL735 Finite Element in Water Resources 3 003 CVL835 Eco-hydraulics and Hydrology 3 003
CVP730 Simulation Laboratory- 0 0 3 15 CVL836 Advanced Hydrologic Land Surface Processes 3 0 0 3
CVP731 Simulation Laboratory-ll 0 03 15 CVL837 Mechanics ofSedimentTransport 2 02 3
CVL838 Geographic Information Systems 2 023
Total Credits 39 CVL839 Hydrologic Applications of Remote Sensing 2 0 2 3
CVS730 Minor Project 0 06 3
CVS830 Independent Study 0 303

. Courses = Contact h/week %
em. . - = . 85 o
(Number, Abbreviated Title, L-T-P, credits) o3 L T p Total 5
CVL730 CVL731 | CVL732 |CVL735 PE-1
Hyd. Opt. Tech. | GW Hyd. Stochastic (3-0-0)3
I P?’ro[;:t:]ss3 (3-0-0) 3 (3-0-0) 3 l—;y([j].z ] or 5 14/13 0 2/4 | 16/17 | 15
300) 202) (202)3
CVL733 CVL734 | CVP730 |CVP731 PE-2 PE-3
Adv. Finite Sim. Lab-I | Sim. Lab-II | (3.0.0) 3 (3-0-0)3
II Hydraulics Element (003) 15 (003) 15 of or 4 12-10 0 6-10 18-20 15
(3-0-00 3 (3-0-003 (2:02)3 (2023
Summer | Major Project Part I (CEW) 0
CvD831 PE-4 PE-5
Major Project Part-I (3-0-0)3 (3-0-0)3
111 (0-0-12) 6 or or 2 6-4 0 12-16 | 18-20 | 12
(2-0-2)3 (2-0-2)3
CVD832
v Major Project Part-II 0 0 0 24 24 12
(0-0-24) 12

Total = 54
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Programme Code:

Master of Technology in Computer Science and Engineering
Department of Computer Science and Engineering

The overall credits structure

MCS

Category PC PE oC Total
Credits 21 27-33 4 cr in leiu of PE for MTech by course work 48-54
Program Core COL780 Computer Vision 3024
COD891 Minor Project 006 3 COL781 CgmputerGraphics_ 3 03 45
COD892 M.Tech. Project Part-| 00 147 COL783 Digital Image Analysis ) 3 0 3 45
COL702 Advanced Data Structures 3024 COL829 Advanced Computer Graphics 3024
COL765 Logic & Functional Programming 3024 COV877 Special Module on Visual Computing 1001
COP701 Software Systems Laboratory 006 3 SIL801  Special Topics in Multimedia System 3003
Total Credits 21 3. Software Systems (SS)
) ) ) ) ) COL724 Advanced Computer Networks 3024
Bridge Courses - Min. 6 credits, may be waived in exceptional COL728 Compiler Design 30 3 45
cases on recommendation by DRC COL729 Compiler Optimization 30 3 45
COL632 Introduction to Data Base Systems 3024 COL730 Parallel Programming 3024
COL633 Resources Management in Computer Systems 3 0 2 4 COL732 Virtualization and Cloud Computing 3024
COL671 Artificial Intelligence 3024 COL733 Cloud Computing Technology Fundamentals 3 0 2 4
COL672 Computer Networks 3024 COL740 Software Engineering 3024
. COL768 Wireless Networks 3024
Program Electives (PE) COL819 Advanced Distributed Systems 3024
COD893 Major Project Part-ll 0 0 2814 COL851 Special Topics in Operating Systems 3003
COP820 Processor Design Lab 008 4 COL852 Special Topics in Compliers 3003
COS799 Independent Study 0303 COL860 Special Topics in Parallel Computation 3003
e ) : ) . COL862 Special Topics in Software Systems 3003
rse?:\f;iltlf:tslogcisatﬁ:trig? Atleast 6 credits from PE; Project work COL867 Special Topics in High Speed Networks 3003
P COL871 Special Topics in programming languages & 3 0 0 3
1. Architecture & Embedded Systems (AES) Compliers
COL718 Architecture of High Performance Computers 3 0 2 4 COL886 Special Topics in Operating Systems 3003
COL719 Synthesis of Digital Systems 3024 COV880 Special Module in Parallel Computation 100 1
COL788 Embedded Computing 3003 COV882 Special Module in Software Systems 1001
COL812 System Level Design and Modelling 300 3 COV887 Special Module in High Speed Networks 100 1
COL818 Principles of Multiprocessor Systems 3024 SIL765 Networks & System Security 3024
COL821 Reconfigurable Computing 300 3 SIL769 Internet Traffic - Measurement, Modeling& 3 0 2 4
COL861 Special Topics in Hardware Systems 3003 Analysis
COP745 Digital System Design Laboratory 006 3 . .
COV881 Special Module in Hardware Systems 1700 1 4. Theoretlcall Computer Science (TH)
COL703 Logic for CS (LCS) 3024
2. Graphic & Vision (GV) COL726 Numerical Algorithms 3024
COL726 Numerical Algorithms 3024 COL730 Parallel Programming 3024
Courses £ Contact h/week %
Sem. h - - . 85 ]
(Number, Abbreviated Title, L-T-P, credits) 33 L T p Total S
COL702 Bridge COL765 COP701
Advanced Data Structures | Course-1 Logic and Functional Software Lab
I ; 2-3 6-9 0 10 16-19 | 11-15
(3-0-2) 4 (3-4) Programming (0-0-6) 3
(3-0-2)4
PE-1 Bridge COD891 PE-2
I |34 Course-2 | Minor Project (3-4) 23 [ 69| 0 | 68 | 12-17 | 9-15
(3-4) (3-003
PE-3 PE-4 COD892
III (3-4) (3-4) M.Tech. Project Part-I 2-6 2 6 18 24 13-15
(0-0-14) 7
M.Tech. Option I Course Work
v |PE-5 PE-6 PE-7/0C
3 9 0 6 15 9-12
(3-4) (3-4) (3-4)
(OR) M.Tech. Option II Thesis*
v . COD893 0 0 0 28 28 14
M.Tech. Project Part-IT (MTP-II) (0-0-28)
Summer MTP-II (Contd.)
*Thesis option has a requirement of Min. CGPA 7.5 at the end 3rd sem and B Grade in COD892.
In exceptional cases DRC may waive the CGPA requirement
Total = 48
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Programme Code: MCS
Master of Technology in Computer Science and Engineering
Department of Computer Science and Engineering

COL750 Foundations of Automatic Verification 3024 COL869 Special Topics in Concurrency 3003
COL751 Algorithmic Graph Theory 3003 COL870 Special Topics in Machine Learning 3003
COL752 Geometric Algorithms 3024 COV878 Special Module in Machine Learning 1001
COL753 Complexity Theory 3003 COV884 Special Module in Artificial Intelligence 1001
COL754 Approximation Algorithms 3003 COV888 Special Module in Database Systems 1001
COL756 Mathematical Programming 3003 COV889 Special Module in Concurrency 100 1
COL757 Model Centric Algorithm Design 3024
COL758 Advanced Algorithms 3024 6. Application & IT (ITA)
COL759 Cryptography & Computer Security 3003 COL722 Introduction to Compressed Sensing 3003
COL830 Distributed Computing 300 3 COL757 Model Centric Algorithm Design 3024
COL831 Semantics of Programming Languages 3003 COL760 Advanced Data Management 3024
COL832 Proofs and Types 3003 COL761 Data Mining 3024
COL860 Special Topics in Parallel Computation 3003 COL762 Database Implementation 3024
COL863 Special Topics in Theoretical Computer Science 3 0 0 3 COL770 Advanced Artificial Intelligence 3024
COL866 Special Topics in Algorithms 3003 COL786 Advanced Functional Brain Imaging 3024
COL872 Special Topics in Cryptography 3003 COL865 Special Topics in Computer Applications 3003
COV879 Special Module in Financial Algorithms 2 00 2 COL869 Special Topics in Concurrency 3003
COV883 Special Module in Theoretical Computer Science 1 0 0 1 COV885 Special Module in Computer Applications 1700 1
COV886 Special Module in Algorithms 1001 COV888 Special Module in Database Systems 1001
COV889 Special Module in Concurrency 17001
5. Data Analysis & Al (DAAI) SIL769 Internet Traffic - Measurement, Modeling& 3 0 2 4
COL726 Numerical Algorithms 3024 Analysis
COL760 Advanced Data Management 3024 SIL801  Special Topics in Multimedia System 3003
COL761 Data Mining 3024 SIL802 Special Topics in Web Based Computing 3003
COL762 Database Implementation 3024 SIV813  Applications of Computer in Medicines 1001
COL770 Advanced Artificial Intelligence 3024 SIV861  Information and Communication 100 1
COL772 Natural Language Processing 3024 Technologies for Development
COL774 Machine Learning 3024 SIV864  Special Module on Media Processing 1001
COL776 Learning Probabilistic Graphical Models 3024 Communication
COL786 Advanced Functional Brain Imaging 3024 SIV871  Special Module in Computational Neuroscience 1 0 0 1
COL864 Special Topics in Artificial Intelligence 300 3  sIv895 Special Module on Intelligent Information 1 0 0 1
COL868 Special Topics in Database Systems 3003 Processing
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Programme Code: EEA

Master of Technology in Control and Automation
Department of Electrical Engineering

The overall credits structure

Category PC PE OE Total

Credits 24 18 6 48
Program Core MCL783 Automation Manufacturing 2 02 4
ELD801 Major Project Part-I 0 0126 ELL784 Introduction to Machine Learning 3 003
ELL700 Linear Systems Theory 3 003 ELL787 Embedded Systems and Applications 3 00 3
ELL701 Mathematical Methods in Control 3 003 ELL789 Intelligent Systems 3 00 3
ELL702 Nonlinear Systems 3 00 3 ELL791 Neural Systems and Learning Machines 3 02 4
ELL703 Optimal Control Theory 3 003 ELL793 Computer Vision 3 00 3
ELL705 Stochastic Filtering and Identification 3 003 ELL795 Swarm Intelligence 3 00 3
ELP800 Control Systems Laboratory 0 02 1 ELL796 Signals and Systems in Biology 3 00 3
ELP801 Advanced Control Laboratory 0 042 E1800 Numerical Linear Algebra and Optimizaton 3 0 0 3

Total Credits 24

in Engineering

Program Electives ELL801 Nonlinear Control 3 003
ELD800 Minor Project (EEA) 0 06 3 ELL802 Adaptive and Learning Control 3 00 3
ELD802 Major Project Part-Il 0 02412 ELL803 Model Reduction in Control 3 00 3
ELL704 Advanced Robotics 3 00 3 ELL804 Robust Control 3 00 3
MTL704 Numerical Optimization 3 003 ELL805 Networked and Multi-Agent Control Systems 3 0 0 3
ELL707 Systems Biology 3 00 3 ELL806 Modeling and Control of Distributed 3 003
ELL708 Selected Topics in Systems and Control 3 003 Parameter Systems
ELL709 Design Aspects in Control 3 00 3 ELL807 Stochastic Control 3 00 3
DSL711  Sensors & Tranducers 3 003 ELL808 Advanced Topics in Systems and Control 3 003
Ettgg 2zs:nlé];3rrg'zt'ltg?;giZIryProcess'ng g 8 8 g MCL845 Advanced Robotics 2023
\ igi i i - .
MTL731  Introduction to Chaotic Dynamical System 3 00 3  C--0%0 g'rg'ta'SCTt;" of Power Electronics and 3003
ELL762 Intelligent Motor Controllers 3 003 ve Systems
ELL765 Smart Grid Technology 3 00 3 ELL883 Embedded Intelligence 3 003
ELL767 Mechatronics 3 00 3 ELL888 Advanced Machine Learning 3 003
ELL775 Power System Dynamics 3 00 3 ELL890 Computational Neuroscience 3 003
ELL778 Dynamic Modelling And Control of 3 003 ELL893 Cyber-Physical Systems 3 003
Sustainable Energy Systems ELV700 Special Module in Systems and Control 1 001
Courses S¢g | Contacth/week | £
Sem. h - - . 85 2
(Number, Abbreviated Title, L-T-P, credits) S8 L TlP Tota| S
ELL700 ELL701 ELL702 ELP800 OE
Linear Systems Mathematical Nonlinear Systems | Control (3-0-0)
I Theory Methods in Control | (3.0.0) Systems 4 1210 |2 14 | 13
(3-0-0) (3-0-0) Lab
(0-0-2)
ELL703 ELL705 ELP801 PE
Optimal Control Stochastic Filtering Advanced 3-0-0
11 Theory and Identification Control Lab ( ) 3 9 0 4 13 11
(3-0-0) (3-0-0) (0-0-4)
Summer
I ELD801 PE OE
(Project based) | | 2i0r Project Part-I (3-0-0) (3-0-0) 2 |60 |12] 18 |12
OR (0-0-12)
I PE PE PE OE
(Course based) | (3-0-0) (3-0-0) (3-0-0) (3-0-0) 4 121010 12 |12
v ELD802
(Project based) Major Project Part-II 0 0 0 |24| 24 12
R (0-0-24)
v ELD801 PE PE
(Course based) (“gag]";;“’le“ Part1 (3-0-0) (3:0:0) 2 | 6|0 |12 18 |12

Total = 48
118



Programme Code: EEE

Master of Technology in Communication Engineering
Department of Electrical Engineering

The overall credits structure

Category PC PE OE Total
Credits 24 18 6 48
Program Core ELL822 Selected Topics in Communication Systems 3 0 0 3
ELD811 Major Project Part-| (Communication Engineering) 0 0 12 6 and Networking-1l
ELL711 Signal Theory 300 3 ELL833 CMOS RF IC Design 3 003
ELL712 Digital Communications 300 3 ELL894 Network Performance Modeling and Analysis 3 0 0 3
ELL713 Microwave Theory and Techniques 300 3 ELP718 Telecommunication Software Laboratory 0 14 3
ELL719 Detection and Estimation Theory 300 3 ELP721 Embedded Telecommunication Systems 0 14 3
ELP719 Microwave Laboratory 014 3 Laboratory _
ELP725 Wireless Communication Laboratory 0 14 3 ELV710 Special Module in Cyber Security 100 1
Total Credits 24 ELV720 Special Module in Communication Systems 1 0 0 1
. . L and Networking-I
Streamed Electives (EEE) in (Communication Systems) ELV821 Special Module in Communication Systems 1 0 0 1
ELD810 Min_or Project (Communication Engineering) 0 0 6 3 and Networking-II
ELD812 Major Project Part-II 0 02412 CRL708 Sonar Systems Engineering 300 3
ELL701 Mathematical Methods in Control 3 00 3 CRL709 Underwater Electronic Systems 3 00 3
ELL710 Coding Theory 3 00 3  CRL712 RF and Microwave Active Circuits 3003
ELL714  Basic Information Theory 3003 CRL715 Radiating Systems for RF Communication 3 0 0 3
ELL716 Telecommunication Switching and Transmission 3 0 0 3
ELL717  Optical Communication Systems 300 3 Streamed Electives (EEE) in (Information Processing)
Ett;gg ﬁg;’::::(.j”?;gf;"ﬁg?gi;;?:fjimg g g 8 g ELD810 Minor Project (Communication Engineering) 0 0 6 3
ELL723 Broadband Communication Systems 3 00 3 EtE?gf m:{ﬁ;iﬁ.ﬁ:ﬁ IF\,/I?erttr-]IcL ds in Control g 8 34 ;2
ELL724 Computational Electromagnetics 3 00 3 ELL714 Basic Inf : tion Th : 300 3
ELL725 Wireless Communications 3 00 3 asic intormation fheory
ELL730 I.C. Technology 300 3 ELL715 Digital Image Processing 3 02 4
ELL732 Micro and Nanoelectronics 300 3 ELL718 Statistical Signal Processing 3 00 3
ELL734 MOS VLSI design 300 3 ELL720 Advanced Digital Signal Processing 3 00 3
ELL735 Analog Integrated Circuits 300 3 ELL784 Introduction to Machine Learning 3 00 3
ELL785 Computer Communication Networks 300 3 ELL786 Multimedia Systems 3003
ELL810 Cyber Security and Information Assurance 3 0 0 3 ELL792  Computer Graphics 3003
ELL812 Microwave Propagation and Systems 300 3 ELL793  Computer Vision 3003
ELL813 Advanced Information Theory 3 00 3  ELL794 Human-Computer Interface , 3003
ELL814 Wireless Optical Communications 300 3 ELL823 Selected Topics in Information Processing-l 3 0 0 3
ELL815 MIMO Wireless Communications 300 3 ELL824 Selected Topics in Information Processing-Il 3 0 0 3
ELL816 Satellite Communication 300 3 ELV781 Special Modules in Information Processing-l 1 0 0 1
ELL818 Telecommunication Technologies 300 3 ELV823 Special Modules in Information Processing-Il 1 0 0 1
ELL821 Selected Topics in Communication Systems 3 0 0 3 CRL704 Sensor Array Signal Processing 3 00 3
and Networking-| CRL707 Human & Machine Speech Communicaton 3 0 0 3
(O (%)
Sem. courseg . g g Contact h/week §
(Number, Abbreviated Title, L-T-P, credits) a3 L T P | Total | 5
ELL 711 ELL712 ELL 713 ELP 719
Signal theory Digital Comm. Microwave Theory | Microwave Lab.
! (3-0-0) (3-0-0) and Techniques | (0.1.4) S R N B B e
(3-0-0)
ELL719 ELP725 PE-1 PE-2
Detection and Wireless Comm. Lab. | (3.0-0 3-0-0
I Estimation Theory (0-1-4) ( ) ( ) 3 9 1 4 14 12
(3-0-0)
Summer
ELD811 OE-1 OE-2
111 Major Project Part-I (3-0-0) (3-0-0) 2 6 0 |12 | 18 |12
(0-0-12) 6
v ELD812
(Project | Major Project Part-II 0 0 0 |24 | 24 |12
based) OR | (0-0-24) 12
v PE-3 PE-4 PE-5 PE-6
(Course | (3-0-0) (3-0-0) (3-0-0) (3-0-0) 4 1210 0 12 |12
based)

Total = 48
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The overall credits structure

Programme Code: EEN

Master of Technology in Integrated Electronics and Circuits
Department of Electrical Engineering

Category PC PE oC Total
Credits 24 18 6 48
Program Core ELL739 Advanced Semiconductor Devices 3 003
ELD831 Major Project Part-| 0 0 126 ELL740 Compact Modeling of Semiconductor Devices 3 0 0 3
(Integrated Electronic Circuits) ELL741 Neuromorphic Engineering 3 003
ELL730 I.C. Technology 300 3 ELL742 Introduction to MEMS Design 3 003
ELL732 Micro and Nanoelectronics 3003 ELL743 Photovoltaics . . 3003
ELL734 MOS VLSI design 300 3 ELL744 Electronic and Photonic Nanomaterials 3 003
ELL735 Analog Integrated Circuits 3 00 3  ELL745 Quantum Electronics 3003
ELP831 IEC Laboratory-I 0 06 3 ELL746 Biomedical Electronics 3 00 3
ELP832 IEC Laboratory-Il 0 06 3 ELL749 Semiconductor Memory Design 3 003
. ELL791 Neural Systems and Learning Machines 3024
Total Credits _ 24 E[830 Issues in Deep Submicron VLS| Design 3 0 0 3
Streamed Electives (EEN) in (VLSI Design) ELL832 Selected Topics in IEC-I 300 3
COL719 Synthesis of Digital Systems 3024 ELL834 Selected Topics in IEC-II 3 003
ELD830 Minor Project 0 06 3 ELP830 Semiconductor Processing Laboratory 0 06 3
ELD832 Major Project Part-Il 0 0 2412  ELP833 Device and Materials Characterization 0 06 3
ELL720 Advanced Digital Signal Processing 3 003 Laboratory
ELL731 Mixed Signal Circuit Design 3 00 3 ELV734 Special Module in Scientific Writing for Research 1 0 0
ELL733 Digital ASIC Design 3024 ELV833 Special Module in Semiconductor Business 1 0 0
ELL736 Solid State Imaging Sensors 3 003 Management
ELL737 Flexible Electronics 3 003 ELV834 Special Module in Nanoelectronics 1 001
ELL740 Compact Modeling of Semiconductor Devices 3 0 0 3 Streamed Electives (EEN) in (Embedded Intelligent Systems)
ELL741  Neuromorphic Engineering 3 003 51719 Synthesis of Digital Systems 3024
ELL747  Active and Passive Filter Design 83 003 51788 Advanced Topics in Embedded Computing 3 0 0 3
ELL748 System-on-Chip Design and Test 300 3 ELD830 Minor Proi tp puting 5 06 3
ELL749 Semiconductor Memory Design 3 003 ELD832 MI 10 POJ.eCtP rtll 0 0 2412
ELL782 Computer Architecture 3003 000 advanced Diatl Sianal P : 300 3
ELL791 Neural Systems and Learning Machines 3 024 ELL731 Mlvagc; n Ilg(l_‘,'? .|tha .rrc‘Jcessmg 300 3
ELL830 lIssues in Deep Submicron VLS| Design 3003 [ D.'X.‘fl A'gICa‘D'?“' esig 302 4
ELL831 CAD for VLS|, MEMS, and Nanoassembly 3 0 0 3 'grta esign
ELL832 S P ELL736 Solid State Imaging Sensors 3 003
elected Topics in IEC-I 3 003 - -
ELL833 CMOS RF IC Design 300 3 ELL748 System-on-Chip Design and Test 3 003
ELL834 Selected Topics in IEC-II 3003 Etggi IC‘t’mg“‘f.rArtCh,'\tAeCtﬁfe Lo g g 8 g
ELP830 Semiconductor Processing Laboratory 0 06 3 ELL787 I;mrg 33 |c(>jnso ¢ ?\f IQ:d Karrrllngt' n 300 3
ELV734 Special Module in Scientific Writing for 100 1 edded Systems pplications
Research ELL789 Intelligent Systems _ _ 3 003
ELV830 Special Module in Low Power IC Design 1 0 0 1  ELL791 Neural Systems and Leaming Machines 3 0 2 4
: ) : ELL830 Issues in Deep Submicron VLSI Design 3 003
ELV831  Special Module in VLS Testing 1001 E/1831 CAD for VLSI, MEMS, and Nanoassembly 3 0 0 3
ELV832 Specw-ll Module |n-Mach|ne Learnlnq 10 0 1 ELL832 Selected Topics in IEC-] 300 3
Streamed Electives (EEN) in (Nanoelectronics and Photonics) ELL834 Selected Topics in IEC-II 300 3
ELD830 Minor Project 0 06 3 ELL883 Embedded Intelligence 3 003
ELD832 Maijor Project Part-Il 0 0 2412  ELV734 Special Module in Scientific Writing for Research 1 0 0 1
ELL737 Flexible Electronics 3 00 3 ELV831 Special Module in VLSI Testing 1 00 1
ELL738 Micro and Nano Photonics 3 00 3 ELV832 Special Module in Machine Learning 1 001
Courses £ Contact h/week %
Sem. . : - . B85 D
(Number, Abbreviated Title, L-T-P, credits) 33 LlT!lp | Tota| &
ELL732 ELL735 ELL734 ELP831
Micro and Analog MOS VLSI Design IEC Lab-I
I Nanoelectronics Integrated Circuits (3-0-0) (0-0-6) 3 9 0 6 15 12
(3-0-0) (3-0-0)
PE ELP832 ELL730 PE/OE
11 (3-0-0) IEC Lab-II 1.C. Technology (3-0-0) 3 9 01| 6 15 12
(0-0-6) (3-0-0)
Summer
I ELD831 PE/OE PE/OE
Major Project Part-I (3-0-0) (3-0-0) 2 6 | 0 [12| 18 12
(0-0-12)
v ELD832
(Project based) | Major Project Part-II 0 0|0 |24]| 24 |12
OR (0-0-24)
v PE/OE PE/OE PE/OE PE/OE
4 121010 12 | 12
(Course based) | (3-0-0) (3-0-0) (3-0-0) (3-0-0
Total = 48
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The overall credits structure

Programme Code: EEP
Master of Technology in Power Electronics, Electrical Machines and Drives
Department of Electrical Engineering

Category PC PE ocC Total
Credits 24 18 6 48
Program Core ELL758 Power Quality 3 003
ELD851 Major Project Part-| 0 0 126 ELL759 Power Electronic Converters for Renewable 3 0 0 3
ELL750 Modelling of Electrical Machines 3003 Energy Systems
ELL751 Power Electronic Converters 300 3 ELL760 Switched Mode Power Conversion 3 003
ELL752 Electric Drive System 300 3 ELL761 Power Electronics for Utility Interface 3 003
ELL850 Digital Control of Power Electronics and 3003 ELL762 Intelligent Motor Controllers 3003
Drive Systems ELL763 Advanced Electric Drives 3 00 3
ELP850 Electrical Machines Laboratory 0 0 3 1.5 ELL764 Electric Vehicles 3003
ELP851 Power Electronics Laboratory 0 03 1.5 ELL765 SmartGrid Technology 3003
ELP852 Electrical Drives Laboratory 0 03 1.5 ELL766 Appliance Systems 3003
ELP853 DSP Based Control of Power Electronics 0 0 3 1.5 ELL767 Mechatronics 3 003
and Drives Laboratory ELL768 Computer Aided Design of Power 3 003
Total Credits 24 Electronic Systems
ELL787 Embedded Systems and Applications 3 003
Program Electives ELL791 Neural Systems and Learning Machines 3 024
ELD850 Minor Project 006 3 ELL851 Computer Aided Design of Electrical Machines 3 0 0 3
ELD852 Major Project Part-Il 0 0 2412 ELL852 Condition Monitoring of Electrical Machines 3 0 0 3
ELL700 Linear Systems Theory 300 3 ELL853 Advanced Topics in Electrical Machines 3 00 3
ELL703 Optimal Control Theory 300 3 ELL854 Selected Topics in Electrical Machines 3 003
ELL704 Advanced Robotics 3003 ELL855 High Power Converters 3003
ELL706 Digital Control 300 3 ELL856 Advanced Topics in Power Electronics 3 003
ELL720 Advanced Digital Signal Processing 300 3 ELL857 Selected Topics in Power Electronics 3 003
ELL753 Physical Phenomena in Electrical Machines 3 0 0 3 ELL858 Advanced Topics in Electric Drives 3 003
ELL754 Permanent Magnet Machines 3003 ELL859 Selected Topics in Electric Drives 3 003
ELL755 Variable Reluctance Machines 3 00 3 ELP854 Electrical Machines CAD Laboratory 0143
ELL756 Special Electrical Machines 3 003 ELP855 Smart Grids Laboratory 0143
ELL757 Energy Efficient Motors 3 003 ELT850 Industrial Training and Seminar 0 06 3
Courses £ Contact h/week %
Sem. (Number, Abbreviated Title, L-T-P, credits) ‘8 3 é‘_)’
= O L | T]| P | Total
ELL750 ELL751 ELP850 ELP851 PE/OE
I | Eectrica Machines | Comertors | Laboratory | abaretory | SO0 910|615 |12
ry aboratory
(3-0-0) (3-0-0) (0-0-3) (0-0-3)
ELL752 ELL850 ELP852 ELP853 PE/OE
Electric Drive Digital Control of Power | Electrical Drives DSP Based Control (3-0-0)*
I System Electronics and Laboratory of Power Electronics 9 0 6 15 12
(3-0-0) Drive Systems (0-0-3) and Drives
(3-0-0) Laboratory
(0-0-3)
Project Based
ELD851 PE/OE PE/OE
11 | Major Project Part-T | (3.0.0)* (3-0-0)* 6 | 0 |12| 18 | 12
(0-0-12)
ELD852
IV | Major Project Part-II 0| 0 |24 24 12
(0-0-24)
(OR) Course Based
PE/OE PE/OE PE/OE PE/OE
111 4 121 0|0 12 | 12
(3-0-0) (3-0-0) (3-0-0) (3-0-0)
v ELD851 PE/OE PE/OE
Major Project Part-1 | (3.0.0) (3-0-0) 6 | 0 |12| 18 | 12
(0-0-12)
Total = 48

121




Programme Code: EES

Master of Technology in Power Systems
Department of Electrical Engineering

The overall credits structure

Category PC PE ocC Total
Credits 24 18 6 48
Program Core ELL758 Power Quality 30 03
ELD871 Major Project Part-| 00 126 ELL759 Power Electronic Converters for Renewable 3 0 0 3
ELL770 Power System Analysis 30 03 Energy Systems _
ELL771 Advanced Power System Protection 30 03 ELL772 Planning and Operation of a Smart Grid 30 03
ELL775 Power System Dynamics 30 03 ELL773 High Voltage DC Transmission 3003
ELL776 Advanced Power System Optimization 3003 ELL774 Flexible AC Transmission System 30 03
ELP870 Power System Lab-| 01 4 3 ELL777 Power System operation and control 30 03
ELP871 Power System Lab-II 01 43 ELL778 Dynamic Modelling And Control of 30 03
Total Credits 24 Sustainable Energy Systems
ELL779 Forecasting Techniques for Power System 3 0 0 3
Program Electives ELL870 Restructured Power System 30 03
ELD870 Minor Project- 00 6 3 ELL871 Distribution System Operation and Planning 3 0 0 3
ELD872 Maijor Project Part-Il 00 2412 ELL872 Selected Topics in Power System 30 03
ELL700 Linear Systems Theory 30 03 ELL873 Power System Transient 3003
ELL712 Digital Communications 30 03 ELL874 Power System Reliability 3003
Courses g 3 Contact h/week 8
e i e
sem. (number, Abbreviated Title, L-T-P, credits) § § L1 TP Toml 8
ELL 770 ELL771 ELL775 ELP870
I Power System Advanced Power Power System Power System 3 9 1 4 14 12
Analysis System Protection | Dynamics Lab-I
(3-0-0) (3-0-0) (3-0-0) (0-1-4)
ELL776 ELP871 PE/OE PE/OE
Advanced Power System | Power System 3.0-0 3-0-0
I Optimization Lab-II ( ) ( ) 3 9 1 4 14 12
(3-0-0) (0-1-4)
Summer
ELD871 PE/OE PE/OE
111 Major Project Part-I (3-0-0) (3-0-0) 2 6 [ 0|12 18 |12
(0-0-12)
v ELD871
(Project based) | Major Project Part-II 0 0 0 |24 24 12
OR (0-0-24)
v PE/OE PE/OE PE/OE PE/OE
4 121 0|0 12 | 12
(Course based) | (3-0-0) (3-0-0) (3-0-0) (3-0-0)

Total = 48
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Programme Code: EET

Master of Technology in Computer Technology
Department of Electrical Engineering

The overall credits structure

Category PC PE ocC Total
Credits 21 24/27 3/6 51
Program Core ELL748 System-on-Chip Design and Test 3 00 3
ELD780 Minor Project 0 0 4 2 ELL766 Appliance $ystems 3 00 3
ELD880 Major Project Part-| 0 0 126  ELL767 Mechatronics 3003
ELL780 Mathematical Foundations of Computer 300 3 ELL785 Computer Communication Networks 3003
Techn0|ogy ELL786 Multimedia SyStemS 3 00 3
ELL781 Software Fundamentals for Computer 300 3 ELL790 Digital Hardware Design 300 3
Technology ELL791 Neural Systems and Learning Machines 3 02 4
ELL782 Computer Architecture 3 00 3 ELL797 Energy-Efficient Computing 300 3
ELL783 Operating Systems 302 4 ELL802 Adaptive and Learning Control 3003
Total Credits 21 ELL883 Embedded Intelligence 3 00 3
. ELL887 Cloud Computing 300 3
Program Electives ELL898 Pervasive Computing 300 3
ELD881 Major Project Part-Il 0 0 2412 ELL899 Testing and Fault Tolerance 300 3
ELL880 Special Topics in Computers-I 3 00 3 ELP780 Software Lab 014 3
ELL881 Special Topics in Computers-II 3 00 3 ELP781 Digital Systems Lab 014 3
ELV752 Special Modules in EET — | 100 1 ELP831 IEC Laboratory-| 006 3
ELV780 Special Module in Computers 100 1
Streamed Electives (EET) in (Computer Communication and
Streamed Electives (EET) in (Cognitive and Intelligent Systems) Networks)
Required Electives Required Electives
ELL784 Introduction to Machine Learning 3 00 3 ELL785 Computer Communication Networks 300 3
ELL786 Multimedia Systems 30 ELL786 Multimedia Systems 300 3
Other Electives Other Electives
ELL704 Advanced Robotics 3 00 3 ELL710 Coding Theory 300 3
ELL707 Systems Biology 3 00 3 ELL711 Signal Theory 300 3
ELL715 Digital Image Processing 3 02 4 g 712 Digital Communications 300 3
ELL741  Neuromorphic Engineering 3003 ELL714 Basic Information Theory 3003
ELL785 Computer Communication Networks 3 003 ELL716 Telecommunication Switching and 300 3
ELL787 Embedded Systems and Applications 3 00 3 Transmission
ELL788 Computational Perception and Cognition 3 00 3 ELL717 Optical Communication Systems 300 3
ELL789 Intelligent Systems _ _ 3 00 3 E1723 Broadband Communication Systems 3003
ELL791 Neural Systems and Learning Machines 3 02 4 ELL725 Wireless Communications 300 3
ELL793  Computer Vision 3 003 EL1784 Introduction to Machine Learning 3003
ELL794  Human-Computer Interface 3003 ELL787 Embedded Systems and Applications 300 3
ELL795  Swarm Intelligence 3 00 3 EL797 Energy-Efficient Computing 3003
ELL796  Signals and Systems in Biology 300 3 E1813 Advanced Information Theory 3003
ELL798  Agent Technologies 3003 Egl6 Satellite Communication 3003
ELL799 Natural Computlng ) 3 00 3 ELL817 Access Networks 300 3
ELL882 Large-Scale Ma(?hlne Learning 3003 ELL818 Telecommunication Technologies 3 00 3
ELL883  Embedded Intelligence 300 3 E1820 Photonic Switching and Networking 3003
ELL884 Information Retrieval 3 00 3 ELL887 Cloud Computing 300 3
ELL885 Machine Learning for Computational Finance 3 0 0 3 ELL889 Protocol Engineering 300 3
ELL886 Big Data Systems 3 00 3  E1892 Internet Technologies 3003
ELL887  Cloud Computing _ 3 00 3  E1894 Network Performance Modeling 300 3
ELL888 Advanced Machine Learning 3 00 3 and Analysis
ELL890 Computational Neuroscience 3 00 3 ELL895 Network Security 300 3
ELL891 Computational Linguistics 3 00 3 ELL896 Mobile Computing 300 3
ELL893 Cyber-Physical Systems 3 00 3 ELL897 Network Management 300 3
Streamed Electives (EET) in (Embedded Intelligent Systems) ELL898 Pervasive Computing 3003
. ) ELP720 Telecommunication Networks Laboratory 0143
Required Electives ELP780 Software Lab 0143
ELL784 Introduction to Machine Learning 3 00 3 ELP781 Digital Systems Lab 014 3
ELL787 Embedded Systems and Applications 3 00 3 ELP782 Computer Networks Lab 014 3
Other Electives ELP821 ﬁdgancted Telecommunication Networks 014 3
COL719 Synthesis of Digital Systems 302 4 aboratory
COL812 System Level Design and Modelling 3 00 3 ELP822 Network Software Laboratory 0143
E::::;?g ég\é?:g?rigjorsoms g g 8 g Streamed Electives (EET) in (Multimedia Information Processing)
ELL720 Advanced Digital Signal Processing 3 00 3 Required Electives
ELL728 Optoelectronic Instrumentation 3 00 3 ELL786 Multimedia Systems 300 3
ELL731 Mixed Signal Circuit Design 3 00 3  ELI787 Embedded Systems and Applications 3003
ELL733 Digital ASIC Design 3024
ELL734 MOS VLSI design 300 3 Other Electives
ELL735 Analog Integrated Circuits 300 3 ELL710 Coding Theory 3 00 3

123



ELL711 Signal Theory 00 3 Other Electives
ELL714 Basic Information Theory 003 ELL723 Broadband Communication Systems 3003
ELL715 Digital Image Processing 02 4 ELL765 Smart Grid Technology 3 00 3
ELL718 Statistical Signal Processing 00 3 ELL766 Appliance Systems 3 00 3
ELL719 Detection and Estimation Theory 00 3 ELL772 Planning and Operation of a Smart Grid 3 00 3
ELL720 Advanced Digital Signal Processing 0 0 3 ELL786 Multimedia Systems 300 3
ELL784 Introduction to Machine Learning 0 0 3 ELL787 Embedded Systems and Applications 3003
ELL785 Computer Communication Networks 00 3 ELL797 Energy-Efflmenthmputmg 3003
ELL788 Computational Perception and Cognition 0 0 3 ELL798 AgentTechnologies 3003
ELL792 Computer Graphics 00 3 ELL884 Information Retrieval 3 00 3
ELL793 Computer Vision 00 3 Ettgg; IC'tOU'd ?‘T’mﬁ]““’;g, g 8 8 g
ELL813 Advanced Information Theory 00 3 nternet fechnologies
. . ELL895 Network Security 3 00 3
ELL882 Large-Scale Machine Learning 00 3 . .
CRL707 H & Machine S hC icati 00 3 ELL896 Mobile Computing 3 00 3
uman & Machine speech L.ommunication ELL898 Pervasive Computing 300 3
Streamed Electives (EET) in (Internet Technologies) ELP721 Embedded Telecommunication Systems Laboratory 0 1 4 3
ELP780 Software Lab 0143
Required Electives ELP781 Digital Systems Lab 0143
ELL784 Introduction to Machine Learning 00 3 ELP782 Computer Networks Lab 0143
ELL785 Computer Communication Networks 00 3 ELP855 Smart Grids Laboratory 0143
Courses =i Contact h/week %
Sem. (Number, Abbreviated Title, L-T-P, credits) %3 0
=4O | L |T]|P|Total| ©
ELL780 ELL781 ELL782 PE-1 PE-2
Mathematical Software Computer (3-0-0) (3-0-0)
I Foundations of Fundamentals for | Architecture 5 15| o 0 15 15
Computer Technology | Computer (3-0-0)
(3-0-0) Technology
(3-0-0
ELL783 ELD780 PE-3 PE-4
II Operating Systems Minor Project (3-0-0) (3-0-0) 4 9106 15 |12
(3-0-2) (0-0-4)
Summer: [PC-6] ELD880 Major Project Part 1 (for M.Tech with Dissertation)
111 ELD880 PE-5 OE-1
(M.Tech. with | Major Project Part-I .0- -0-
OR
111 PE-5 PE-6 PE-7/0OE-1 PE-8/0OE-2
(M-Tech. | (3.0.0) (3-0-0) (3-0-0) (3-0-0) 4 12|00 12 |12
without
Dissertation)
v ELD881
(Ig/_I.Tech. with | Major Project Part-II 0 0| 0 |24 24 |12
issertation) (0-0-24)
OR
v ELD880 PE-7/0OE-1 PE-8/0E-2
(M.Tech. Major Project Part-I (3-0-0) (3-0-0) 2 6 0 (12| 18 12
without (0-0-12)
Dissertation)
Total = 51
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Master of Technology in Industrial Engineering
Department of Mechanical Engineering

The overall credits structure

Category PC PE

OE

Total

Credits 36 12

Program Core

Programme Code: MEE

Streamed Electives (MEE) in (Product Life Cycle Management)

MCD861 M.Tech. Project Part-I 00 2412 MCL771 Value Engineering and Life Cycle Costing 30 03
MCD862 M.Tech. Project Part-Il 00 2412 MCL772 Reliability Engineering 30 03
MCL751 Industrial Engineering Systems 10 43 MCL773 Quality Systems 30 03
MCL754 Operations Planning and Control 3003
MCL761 Probability and Statistics 30 03 . . .
MCL765 Operationys Research 30 03 Streamed Electives (MEE) in (Operations Management)
Total Credits 36 MCL755 Service System Design 30 03
MCL756 Supply Chain Management 30 03
Streamed Electives (MEE) in (Analytics and Optimization) MCL757 Logistics 30 03
MCL753 Manufacturing Informatics 30 24 MCL759 Entrepreneurship 30 03
MCL758 Optimization 30 03 MCL760 Project Management 30 03
MCL770 Stochastic Modeling and Simulation 30 03 MCL775 Special Topics in IE 30 03
MCL865 Advanced Operations Research 3003 MCL866 Maintenance management 30 03
Courses L8 Contact h/week %
Sem. . - . 85 D
Number, Abbreviated Title, L-T-P, credits 3 =
(Nu r, Abbrevia itle, , credits) 3 L - P |Total| O
MCL761 MCL765 MCL751 PE-1
Probability and Operations Industrial (from PLM
I Statistics Research Engineering Stream) 4 10 0 4 14 12
(3-0-003 (3-0-0)3 Systems (3-0-0) 3
(1-0-4) 3
MCL754 PE-2 PE-3 PE-4
Operations Planning | (3.0-0) 3 3.0-0)3 3.0-0)3
II | and control ( ) ( ) ( ) 4 12 0 0 12 12
(3-0-003
Professional Project Activity In Summer Vacation
MCD861 OE-1
III | Major Porject Part-1 | (3.0.0) 3 1 3 0 24| 27 | 15
(0-0-24) 12
MCD862
IV | Major Porject Part-IT 0 0 0 24 24 12
(0-0-24) 12
Total = 51
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Programme Code: MEM

Master of Technology in Mechanical Design
Department of Mechanical Engineering

The overall credits structure

Category PC PE OE Total
Credits 32 22 0 54
Program Core MCL738 Dynamics of Multibody Systems
APL701 Continuum Mechanics 300 3 MCL740 Lubrication
MCD831 Major Project Part-| 0 0126 MCL743 Plant Equipment Design
MCD832 Major Project Part-ll 0 0 2412  MCL744 Design for Manufacture and Assembly
MCL731 Analytical Dynamics _ 3 00 3 MCL746 Design for Noise Vibration and Harshness
MCL735 CAD and Finite Element Analysis 302 4 MCL747 Desian of Precision Machines
MCL742 Design & Optimization 302 4 9

MCL749 Mechatronics Product Design

MCL777 Machine Tool Design

MCL834 Vibroacoustics

MCL837 Advanced Mechanisms

MCL838 Rotor Dynamics

MCL840 Experimental Modal Analysis and Dynamic
Design

Total Credits 32
Streamed Electives MEM - (A1) (atleast 12 credits)

MCL730 Designing with advanced materials
MCL733 Vibration and Noise

MCL736 Automotive Design

MCL741 Control Engineering

MCL745 Robotics
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MCL748 Tribological Systems Design MCL845 Advanced Robotics 2 02 3
Streamed Electives MEM - (A2) (atleast 10 credits) MCL848 Special topics in Systems Design-| 200 2
MCL728 Nanotribology 300 3 MCL849 Special topics in Systems Design-II 3003
MCL729 Nanomechanics 202 3 MCS830 Independent Study 0303
MCL737 Biomechanics of trauma and automotive design 3 0 0 3 MCV849 Special Module in Systems Design 100 1
. Courses £ Contact h/week _a‘g
em. ) - . B85
N Al ted Title, L-T-P, t 2 3 2
(Number, Abbreviated Title, ), credits) 23 L T p | Total S
APL701 MCL731 MCL735 MCL742
Continuum Analytical CAD and Design &
I Mechanics Dynamics Finite Element Optimization 4 12 0 4 16 14
(3-0-00 3 (3-0-003 Analysis (3-0-2)4
(3-0-2)4
PE-1 PE-2 PE-3 PE-4
m | (3024 (3-0-2)4 (3-0-2)4 (3-0-00 3 4 12 0 6 18 15
Summer
MCD831 PE-5 PE-6
III | Major Project Part-1 | (3.0.2) 4 (3-0-0) 3 2 6 0 14 0 13
(0-0-12) 6
MCD832
IV | Major Project Part-II 0 0 0 24 24 12
(0-0-24) 12
Total = 54

126



Programme Code:

Master of Technology in Production Engineering

Department of Mechanical Engin

The overall credits structure

eering

MEP

Category PC PE OE Total
Credits 31 18 0 49
Program Core MCL751 Industrial Engineering Systems 1043
MCD881 Major Project Part-I 00 126 MCL753 Manufacturing Informatics 3024
MCL705 Experimental Methods 302 4 MCL754 Operations Planning and Control 3003
MCL769 Metal Forming Analysis 3024 MCL773 Quality Systems 3003
MCL781 Machining Processes and Analysis 3024 MCL776 Advances in Metal Forming 3003
MCL782 Computational Methods 2 00 2 MCL777 Machine Tool Design 3024
MCL784 Computer Aided Manufacturing 3024 MCL778 Design and Metallurgy of Welded Joints 3024
MCL786 Metrology 2023 MCL780 Casting Technology 3024
MCL787 Welding Science and Technology 3024 MCL783 Automation in Manufacturing 3024
Total Credits 31 MCL785 Advanced Machining Processes 3003
MCL788 Surface Engineering 3024
Program Electives MCL791 Processing and Mechanics of Composite 3024
MCD882 Major Project Part-Il 0 0 2412 Materials
MCL729 Nanomechanics 300 3 MCL792 Injection Molding and Mold Design 2023
MCL749 Mechatronics Product Design 3024 MCL796 Additive Manufacturing 3024
MCL750 Product Design and Manufacturing 1043 MCP790 Process Engineering 2 0 4 4
Courses L8 Contact h/week %
Sem. - - - . B 5 ]
(Number, Abbreviated Title, L-T-P, credits) 33 L T P | Total| &
MCL781 MCL787 MCL769
Machining Processes | Welding Metal
I and Analysis Science and Forming Analysis 3 9 0 6 15 12
(3-0-2) 4 Technology (3-0-2) 4
(3-0-2) 4
MCL705 MCL784 MCL786 MCL782
Experimental CAM Metrology Computational
I Methods (3-0-2) 4 (2-0-2) 3 Methods 4 10 0 6 16 13
(3-0-2) 4 (2-0-003
Professional Project Activity In Summer Vacation
MCD881 PE-1 PE-2
Major Project 3-0-0) 3 3-0-0) 3
I | partr (Core) ( ) ( ) 2 6 0 12 | 18 12
(0-0-12) 6
MCD882
IV [y e P 0| 0| o0 |24]| 24| 12
(0-0-24) 12
Total = 49
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Programme Code:

Master of Technology in Thermal Engineering

Department of Mechanical Engineering

The overall credits structure

MET

Category PC PE OE Total
Credits 36 12 3 51
Non-graded Core MCL812 Combustion 3 003
MCD800 Professional Project Activity 0 06 3 MCL813 Computational Heat Transfer 3024
Program Core MCL814 Convective Heat Transfer 3 003
; ; ; ; MCL815 Fire Dynamics and Engineering 2 04 4
UGO8 o PoRAT ooy 8 0 128, Mot G b o
ajor Project Part- ermal Engineering MCL817 Heat Exch 300 3
MCL701 Advanced Thermodynamics 3 003 ea. xe anger§ . I
: . MCL818 Heating, Ventilating and Air-conditioning 3 003
MCL702 Advanced Fluid Mechanics 3 003 MCL819 Lattice Boltz thod 300 3
MCL703 Advanced Heat and Mass Transfer 3 003 6.1 Icé Boltzmann metho
MCL704 Applied Mathematics for Thermofluids 3 00 3  MCL820 Micro/nano scale heat transfer 3024
MCL705 Experimental Methods 302 4 MCL821 Radiative Heat Transfer 3 003
Total Credits 36 MCL822 Steam and Gas Turbines 3 024
) MCL823 Thermal Design 3 024
Program Electives MCL824 Turbocompressors 300 3
MCL811 Advanced Power Generation Systems 3 003 MCL825 Design of Wind Power Farms 3024
[ 4]
Sem Courses 58 Contact h/week 2
. ) - - . 55 3
(Number, Abbreviated Title, L-T-P, credits) o3 L T p Total 5
MCL701 MCL702 | MCL703 MCL704
Adv. Adv. Fluid Adv. Heat Applied Math.
I Thermodynamics Mechanics | & Mass Transfer | (3.0.0) 3 4 12 0 0 12 12
(3-0-0 3 (3-0-0)3 (3-0-0)3
MCL705 PE-1 PE-2 PE-3
II Exptl Methods (3-0-0) 3 (3-00) 3 (3-0-0) 3 4 12 0 2 14 13
(3-0-2) 4
Summer | Professional Project Activity (compulsory audit) 0 0
MED811 PE-4 OE-1
III EIIIVTIJE% Project Part-1 | (3.0-0) 3 (3003 2 6 0 12 18 14
(0-0-16) 8
MED812
V| gy et Pt 0 0 | 0 | 24 | 24 | 12
(0-0-24) 12
Total = 51
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Master of Technology in Applied Optics
Department of Physics

The overall credits structure

Programme Code: PHA

Category PC PE OE Total
Credits 39 9 3 51
Program Core PYL760 Biomedical optics and Bio-photonics 3 00 3
PYD801 Major Project Part-| 00126 PYL770 UItra-fastoptl(?s and applications 300 3
PYD802 Major Project Part-Ii 0 0 2412 PYL771 Green Photonics 3003
PYL751 Optical sources, photometry and metrology 3 0 0 3 PYL772  Plasmonic sensors ) 3003
PYL752 Laser systems and applications 300 3 PYL780 Diffractive and micro optics 3003
PYL753 Optical systems design 300 3  PYL791 FiberOptics SRORORS
PYL755 Basic optics and optical instrumentation 300 3 PYL792  Optical Electronics 3003
PYL756 Fourier optics and holography 300 3 PYL795 Optics and Lasers ] 3003
PYP761 Optical fabrication and metrology laboratory 0 0 6 3 PYL858 Advanced Holographic techniques 3003
PYP762 Advanced optics laboratory 006 3 mtg;’ ge:ecteg PD!CS '”IAPP"ed Optics ? 8 g ?
i elected Topics —
Total Credits 39 byles2 selected Topics— I 100 1
. PYL883 Minor Project 006 3
Program Electives PYL892 Guided Wave Photonic Sensors 3003
PYL757 Statistical and Quantum optics 300 3 PYP763 Computational Optics laboratory 006 3
PYL758 Advanced Quantum optics and applications 3 0 0 3 PYP764 Advanced Optical Workshop 006 3
PYL759 Computational optical imaging 300 3 PYS855 Independent Study 0303
[ORN)] (4]
Semn Courses 5 8 Contact h/week £
) (Number, Abbreviated Title, L-T-P, credits) o 3 &
=S| L |T|P|Total|©
PYL755 PYL751 PYL753 PYP761 PE-1
Basic Optics Optical Sources, | Optical Systems Optical (3-0-0)3
I and Optical Photometry and | Design Fabrication 4 210l 6 18 15
Instrumentation | Metrology (3-0-0)3 and Metrology
(3-0-0) 3 (3-0-0) 3 Laboratory
(0-0-6) 3
PYL752 PYL756 PYP762 PE-2 PE-3
Laser Systems Fourier Optics | Advanced Optics 3-.0-0)3 3-0-0) 3
II and Application | and Holography | Laboratory ( ) ( ) 4 1210 6 18 15
(3-0-0) 3 (3-0-0) 3 (0-0-6) 3
Summer
OE-1 PYD801
111 (3-0-0) 3 Maj. Proj. Part-I 1 31012 15 | 9
(0-0-12) 6
PYD802
v Maj. Proj. Part-II 0 0| 0]|24| 24 |12
(0-0-24) 12
Total = 51
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Programme Code: PHM

Master of Technology in Solid State Materials
Department of Physics

The overall credits structure

Category PC PE OE Total
Credits 39 9 3 51
Program Core Program Electives
PYD801 Major Project Part-I 0 0 126 PYL707 Characterization Techniques for Materials 3 0 0 3
PYD802 Major Project Part-ll _ _ 0 02412 pyL723 Vacuum Science and Cryogenics 3003
PYL701. Physical Foundations of Materials Science 3 0 03 pyi724  Advances n Spintronics 3003
ysics of Semiconductor Devices } .
PYL703 Electronic Properties of Materials 3 003 "rL725 Surface Physics and Analysis 3003
PYL704 Science and Technology of Thin Films 3 003 PYL726 Semiconductor Device Technology 3003
PYL705 Nanostructured Materials 3003 PYL727 Energy Materials and Devices 3003
PYP701 Solid State Materials Laboratory | 0 06 3 PYL728 Quantum Heterostructures 2 00 2
PYP702 Solid State Materials Laboratory Il 0 06 3 PYL729 Nanoprobe Techniques 1001
Total Credits 39 PYV759 Selected Topics in Solid State Materials 1 001
(O (%)
Sem Courses :é g Contact h/week %
. i f T- i O 3 [
(Number, Abbreviated Title, L-T-P, credits) 33l LlT1lp |toals
PYL701 PYL702 PYL703 PYP701 PE-1
Physical Physics of Electronic Solid State (3-0-0)3
Foundations Semiconductor | Properties of Materials
I of Materials Devices Materials Laboratory-1 4 121016 18 15
Science (3-0-0) 3 (3-0-00 3 (0-0-6) 3
(3-0-00 3
PYL704 PYL705 PYP702 PE-2 PE-3
Science and Nanostructured | Solid State (3-0-0)3 (3-0-0)3
11 Technology of Materials Materials 4 120 6 18 | 15
Thin Films (3-0-0)3 Laboratory-II
(3-0-0)3 (0-0-6) 3
Summer
OE-1 PYD801
111 (3-0-0) 3 Maj. Proj. Part-I 31012 15| 9
(0-0-12) 6
PYD802
Maj. Proj. Part-II
v + Report 0 0 [0]24]| 24 |12
(0-0-24) 12
Total = 51
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Programme Code: TTE

Master of Technology in Textile Engineering
Department of Textile Technology

The overall credits structure

Category PC PE OE Total
Credits 42 12 0 54
Program Core TXL734 Nonwoven Science and Engineering 3 003
TXD801 Maijor Project Part-1 (TXE) 00 126 TXL740 Science & App. of Nanotechnology in Textles 3 0 0 3
TXD803 Major Project Part-Il (TXE) 0 0 2412  TXL750 Science of Clothing Comfort 3003
TXL721 Theory of Yarn Structure 300 3 TXL751 Apparel Engineering and Quality Control 2 023
TXL722 Mechanics of Spinning Processes 3 003 TXL752 Des!gn of Functional Cloth_lng 3003
TXL725 Mechanics of Spinning Machines 300 3 TXL766 Design gnd Manuf. of Textile Structural 3 003
TXL731 Theory of Fabric Structure 3003 Composites _
TXL732 Advanced Fabric Manufacturing Systems 300 3 TXL771 EIectronlc_s and Controls for Tex_tlle Industry 3 0 2 4
TXL775 Technical Textiles 300 3 TXL772 Computational Methods for Textiles 2 023
. . - ; TXL773 Medical Textiles 3 003
TXL783 Design of Experiments and Statistical Techniques 3 0 0 3 ; . .
TXP725 Mechanics of Textile Machines Laboratory 0 0 2 1 Kg;‘; Ero‘;esstgmt.ro' in ?g&':lab”c Ma””fa"t““”gg 8 8 3
TXP761 Evaluation of Textile Materials 0042 roduct Design and Development 3
Total Credit 42 TXL781 Project Appraisal and Finance 3 00 3
otal Lredits TXL782 Production and Operations Managementin 3 0 0 3

Textile Industry

Program Electives TXL784 Supply Chain Management in Textile Industry 3 0 0 3
TXD809 Mini Project (Textile Engineering) 0 08 4 TXL807 Seminar (Textile Engineering) 0 202
TXL700 Modelling and Simulation in Fibrous Assemblies 2 0 2 3 TXS805 Independent Study (Textile Engineering) 0 303
TXL710 High Performance & Specialty. Fiber 3003 TXV702 Management of Textile Business 1 00 1
TXL712 Polymer and Fibre Physics 3003 TXV703 Special Module in Textile Technology 1 001
TXL719 Functional & Smart Textiles 3 003 TXV704 Special Module in Yarn Manufacture 1 001
TXL724 Textured Yarn Technology 3 003 TXV705 Special Module in Fabric Manufacture 1 001
[OR")
Sem Courses § g Contact h/week %
: i T T- I O 3 E
(Number, Abbreviated Title, L-T-P, credits) 3Ll t!le | totalS
TXL721 TXL722 | TXL731 TXL732 PE-1
Theory of Mechanics | Theory of Advanced Fabric (3-0-0)3
I Yarn of Spinning | Fabric Structure | Manufacturing 5 15| 0 0 15 15
Structure Processes (3-0-0)3 Systems
(3-0-0)3 (3-0-0)3 (3-0-00 3
TXL775 TXL725 | TXL783 TXP761 TXP725 PE-2
Technical Mechanics | Design of Expt. | Evaluation of Mechanics of (3-0-0)3
11 Textiles of Spinning | and Stat. Tech. | Textile Materials | Textile Machines 4 12|10 6 18 15
(3-0-0) 3 Machines (3-0-0)3 (0-0-4) 2 Laboratory
(3-0-0)3 (0-0-2) 1
Summer 0
TXD801 PE-3 PE-4
Major Project | (3-0-0) 3 3-0-0)3
I | et (e | 0 300 2 |6|o|12] 18 |12
(0-0-12)6
TXD803
Major Project
V' 1 partI1 (TXE) 0 |o|o|24| 24 |12
(0-0-24) 12

Total = 54
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Programme Code: TTC

Master of Technology in Textile Chemical Processing
Department of Textile Technology

The overall credits structure

Category PC PE OE Total
Credits 42 12 0 54
Program Core TXL714 Advanced Materials Characterization 1001
TXD805 Major project part-l (TXC) 0 0 126 Techniques _ _
TXD806 Maijor project part-Il (TXC) 0 0 2412 TXL715 Techn_ology of Solution Spgn Fibres 3 003
TXL712 Polymerand Fibre PhySiCS 300 3 TXL719 Functional and Smart Textiles 3 00 3
TXL747 Colour Science 300 3 TXL724 Te)_(tured Yarn Teghnqlogy 3 003
TXL748 Advances in Finishing of Textiles 300 3 TXL740 _Smenc_e and Application of Nanotechnology 3 0 0 3
TXL749 Theory and Practice of Dyeing 3003 in Textiles _
TXL753 Advanced Textile Printing Technology 2 00 2  TXL750 Science of Clothing Comfort 3003
TXL754 Sustainable Chemical Processing of Textiles 2 0 0 2 TXL751  Apparel Engineering and Quality Control 2023
TXL783 Design of Experiments and Statistical 3003 TXL752  Design of Functional Clothing 3 003
Techniques TXL755 Textile Wet Processing Machines: 3 003
TXP748 Textile Preparation and Finishing Lab 0021 Automation and Control*
TXP749 Textile Coloration Lab 0 021  TXL756 Textile Auxiliaries” _ 3003
TXP751 Characterization and Evaluation of dyed 0 021 TXL766 Design and Manuf. of Textile Structural 3003
and finished textiles Lab Composites
TXS751 Research Seminar 0 021  TXL773 Medical Textiles 3003
TXR752 Professional Practices 0 021  TXL775 Technical Textiles 3003
TXT800 Industrial Summer Training Non credit TXL777  Product Design and Development 3 003
TXL781 Project Appraisal and Finance 2 103
Total Credits 42 TXL782 _Produc_:tion and Operations Management 3 003
in Textile Industry
. TXL784 Supply Chain Mgmt. in Textile Industry 3 003
Program Electives TXP711 Polymer and Fibre Chemistry Laboratory 0 2 0 1
MSL760 Marketing Management 2 023 TXP712 Polymer and Fibre Physics Laboratory 0021
MSL802 Management of Intellectual Property Rights 3 0 0 3 TXP716 Fibre Production and Post Spinning 0 04 2
MSL816 Total Quality Management 2 023 Operation Laboratory
TXD812 Mini Projects (TCP) 0 06 3 TXP761 Evaluation of Textile Materials 0 042
TXL711 Polymer and Fibre Chemistry 3 003 TXS811 Independent Study 0 303
TXL713 Technology of Melt Spun Fibres 3104 TXV707 Special Module-Textile Chemical Processing-1 1 0 0 1
* TCP PE Basket
(O]
Semn _Course_s - 5 3 Contact h/week %
) (Number, Abbreviated Title, L-T-P, credits) §§ Llitl e | Total 8
TXL712 TXL747 | TXL749 TXL753 TXP749 | TXP751 TXR752
Polymer Colour Theory and Advanced Textile Characterization | Professional
& Fibre Science Practice of Textile Coloration | of Chemicals Practices
I Physics (3.00)3 | Dyeing Printing Lab and Finished (0-0-2) 1 4 (11106 | 17 |14
(3-0-0) 3 (3-0-0)3 Technology | (0.0-2) 1 | Textiles Lab
(2-0-0) 2 (0-0-2) 1
TXL748 TXL754 | TXL783 TXP748 PE-1 PE-2
Advances Sustainable | Design of Textile (3-0-0) 3
in Finishing | Chemical Experiments | Preparation
I of Textiles Processing | and Statistical | and Finishing (3-0-3) 3 5 (14]0| 2 16 15
(3-0-0) 3 of Textiles | Techniques Lab
(2-0-0)2 (3-0-003 (0-0-2) 1

Summer | TXT800 Industrial Summer Training

TXD805 TXS751 PE-3* PE-4

Major Research (3-0:0)3 |(3-0:0)3
101 Project Seminar 2 60|14 | 18 |13
Part-I (TCP) (0-0-2) 1

(0-0-12) 6
TXD806

Major

Project
v Part-1I 0 00|24 24 12

(TCP)
(0-0-24) 12

* From TCP PE Basket Total = 54
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Programme Code: TTF

Master of Technology in Fibre Science and Technology
Department of Textile Technology

The overall credits structure

Category PC PE OE Total
Credits 42 12 0 54
Program Core TXL734 Nonwoven Science and Engineering

TXL740 Science & App. of Nanotechnology in Textiles
412 TXL741 Env. Manag. in Textile and Allied Industries
TXL747 Colour Science

TXL750 Science of Clothing Comfort

TXL752 Design of Functional Clothing

TXL754 Sustainable Chemical Processing of Textiles
TXL772 Computational Methods for Textiles

TXL773 Medical Textiles

TXL775 Technical Textiles

TXL777 Product Design and Development

N
]

TXD802 Major Project Part-|

TXD804 Major Project Part-ll

TXL711  Polymer and Fibre Chemistry

TXL712 Polymer and Fibre Physics

TXL713 Technology of Melt Spun Fibres

TXL714 Advanced Materials Characterization Techniques

TXL715 Technology of Solution Spun Fibres

TXL748 Advances in Finishing of Textiles

TXL749 Theory and Practice of Dyeing

TXP711 Polymer and Fibre Chemistry Laboratory

TXP712 Polymer and Fibre Physics Laboratory TXL781 Project Appraisal and Finance

TXP716 Fibre Production and Post Spinning TXL782 Production and Operations Management in
Operation Laboratory Textile Industry
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Total Credits 42 TXL783 Design of Experiments and Statistical Techniques 3 0 0 3
) TXL784 Supply Chain Management in Textile Industry 3 0 0 3
Program Electives TXS806 Independent Study (TTF) 0303
TXL700 Modelling and Simulation in Fibrous Assemblies 2 0 2 3 TXV701 Process Cont. and Econ. in Manmade Fibre Prod. 1 0 0 1
TXL710 High Performance & Specialty. Fiber 3003 TXV702 Management of Textile Business 1001
TXL719 Functional & Smart Textiles 3003 TXV706 Special Module in Fibre Science 1001
TXL724 Textured Yarn Technology 3003 TXV707 Special Module in Textile Chemical Processing 1 0 0 1
(O 4]
Sem Courses 58 Contact h/week 2
) (Number, Abbreviated Title, L-T-P, credits) o3 1
=4 S| L |T| P |Total| ©
TXL711 TXP711 TXL712 TXP712 TXL713 TXL749 | PE-1
Polymer & Polymer & Fibre | Polymer Polymer & Fibre | Technology | Theory (3-0.0)3
I Chemistry Chemistry Lab & Fibre Physics Lab of Melt Spun | and 4 121 4 17 15
(3-0-0)3 (0-0-2) 1 Physics (0-0-2) 1 Fibres Practice
(3-0-003 (3-1-0) 4 of Dyeing
(3-0-0)3
TXL715 TXP716 TXL748 TXL714 PE-2
Technology | Fibre Production | Advances Characterization (3-0-0)3
I of Soln & Post Spinning | in Finishing | of advanced 5 12101 6 18 | 15
Spun Fibres | Operation Lab of Textiles materials
(30003 | (0-04)2 (3.0.0)3 (1-0:0) 1
Summer
TXD802 PE-3 PE-4
Maj. Proj. (3-0-0 3 (3-0-0) 3
111 Part-I 2 6 | 0|12 18 | 12
(TTF)
(0-0-12) 6
TXD804
Maj. Proj.
v Part-IT 0 0 | 0|24 24 |12
(TTF)
(0-0-24) 12

Total = 54
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Programme Code: CRF

Master of Technology in Radio Frequency Design and Technology
Centre for Applied Research and Electronics

The overall credits structure

Category PC PE OE Total
Credits 24 24%[21** | QX [3** 48
* For students with M.Tech Dissertation
** For students without M.Tech Dissertation
Program Core CRL601 Basics of Statistical Signal Analysis 2023
CRD802 Minor Project 006 3 CRL611 Basics of RF and Microwaves 2103
CRD811 Major Project-| 00 126 CRL621 Fundamentals of Semiconductor Devices 3003
CRL702 Architectures and Algorithms for 2 0 4 4  CRL704 Sensor Array Signal Processing 3003
DSP Systems CRL706 Selected Topics in Radars and Sonars 3003
CRL711 CAD of RF and Microwave Circuits 302 4 CRL707 Human & Machine Speech Communicaton 3 0 0 3
CRL724 RF and Microwave Measurements 3003 CRL708 Sonar Systems Engineering 3003
CRP718 RF and Microwave Measurement Lab 106 4 gg::;?g ;Edens’?;l_er Electroz\lct_Sys(t:e_ms_t g 8 8 g
. and Microwave Active Circuits
TotaI-Credlts 2 CRL715 Radiating Systems for RF Communicaton 3 0 0 3
Program Electives CRL722 RF and Microwave Solid State Devices 3003
ELL711  Signal Theory 3003 CRL725 Technology of RF and Microwave 3003
ELL712 Digital Communications 3003 Solid State Devices
ELL714 Basic Information Theory 3003 CRL726 RF MEMS Design and Technology 3003
ELL718 Statistical Signal Processing 3003 CRL727 Introduction to Quantum Electron Devices 3 0 0 3
ELL719 Detection and Estimation Theory 3003 CRL729 Sensors and Transducers 3003
ELL720 Advanced Digital Signal Processing 3003 CRL731 Selected Topics in RFDT-I 3003
ELL725 Wireless Communications 3003 CRL732 Selected Topics in RFDT-II 3003
ELL731 Mixed Signal Circuit Design 3003 CRL733 Selected Topics in RFDT-III 3003
ELL734 MOS VLSI design 300 3 CRL734 Selected Topics in RFDT-IV 3003
ELL735 Analog Integrated Circuits 3003 CRP723 Fabrication Techniques for RF and 1043
ELL784 Introduction to Machine Learning 3003 Microwave Devices
ELL815 MIMO Wireless Communications 3003 CRS735 Independent Study 0303
ELL833 CMOS RF IC Design 3003 CRV741 Acoustic Classification using Passive Sonar 1 0 0 1
ELP725 Wireless Communication Laboratory 0143 CRV742 Special Module in Radio Frequency Design 1 0 0 1
CRD802 Minor Project 006 3 and Technology-I
CRD812 Major Project-II 0 0 2412  CRV743 Special Module in Radio Frequency Design 1 0 0 1
CRD814 Major Project-ll 0 0 126 and Technology-II
Courses < g Contact h/week £
Sem. (number, Abbreviated Title, L-T-P, credits) ‘8 3 &
-0 L T P Total | ©
CRL711 CRL718 PE-1 Bridge course : Any one of
CAD of RF and | RF and (3003 the following three :
M_|cro_wave Microwave CRL601
Circuits Measurement - . .
(3-0-2) 4 Lab Basics of Stat. Signal Analysis
(1-0-6) 4 (2-0-2)f
I CRL611 4 9-10 10 8-10 | 18-19 | 4
Basics of RF and Microwaves
(2-1-0)/
CRL621
Fund. of Semiconductor Devices
(3-0-0)
CRL724 CRL702 PE-2 CRD802
RF and Architectures (3-0-0) 3 Minor Project
II Microwave and Algorithms (0-0-6) 3 3 8 0 10 18 13
Measurements | for DSP Systems
(3-0-0) (2-0-4)4
Summer
CRD811 PE-3 PE-4
III | Major Project-I (3-00 3 (3-0-0 3 2 6 0 12 18 | 12
(0-0-12)
v CRD812
Project 0-0-24)*
Option 0 0 0 24 24 12
OR
v PE-5 CRD814 OE-1
Course | (3-0-0)3 Major Project-Ill | (3-0-0) 3 2 6 0 12 18 | 12
Option (0-0-12) 6

* Note : Minimum eligibility criterion for doing CRD812 (M.Tech. Project 2) in final semester leading to M.Tech. with Dissertation shall be B grade in CRD811.
However, additional/higher criteria may be set CFB based on which CRC shall approve/disapprove this option for each student.
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Programme Code: AST

Master of Technology in Atmospheric-Oceanic Science and Technology
Centre for Atmospheric Sciences

The overall credits structure

Category PC PE OE Total
Credits 33 21 0 54
Program Core ASL758 General Circulation of the Atmosphere 3 003
ASD881 Project-| 0 0 126 ASL759 Land-Atmosphere Interactions 3 003
ASL730 Introduction to Weather, Climate and Air Pollution 1 0 0 1~ ASL760 Renewable Energy Meteorology 3003
ASL732 Mathematical and Computational Methods 2 0 2 3 ASL761 Earth System Modeling 3003
for Atmospheric and Oceanic Sciences ASL762 Air-Sea Interaction 3003
ASL733 Physics of the Atmosphere 3003 ASL763 Coastal Ocean and Estuarine Processes 3 003
ASL734 Dynamics of the Atmosphere 3003 ASL821  Advanced Dynamic Meteorology 3003
ASL735 Atmospheric Chemistry and Air Pollution 3 0 0 3  ASL822 Climate Variability _ 3003
ASL736 Science of Climate Change 3003 ASL823 Geophysical Fluid Dynamics 3003
ASL737 Physical and Dynamical Oceanography 3 003 ASL824 Parameterization of Physical Processes 3 003
ASL738 Numerical Modeling of the Atmosphere 2023 ASL826 Ocean Modeling 2023
and Ocean ASL827 Advanced Dynamic Oceanography 3 003
ASP731 Data Analysis Methods for Atmosphericand 0 0 4 2 ASL851 Special Topics in Climate 3003
Oceanic Sciences ASL852 Special Topics in Oceans 3 003
ASP820 Advanced Data Analysis for 1043 ASL853 Special Topics in Atmosphere 3003
Weather and Climate ASL854 Special Topics in Air Pollution Studies 3 003
Total Credits 33 ASL856 Special Topics in Atmospheric and Oceanic 2 0 2 3
) Observations
Program Electives ASP825 Mesoscale Modeling 0 063
ASC869 Atmospheric and Oceanic Science Colloquium 0 1 0 1 ASP855 Special Topics in Atmosphere and Ocean 1043
ASD882 Project-Il 0 0 2412 ASP867 Special Module in Weather Forecasting 0021
ASL750 Boundary Layer Meteorology 3 003 ASP868 Special Module in Atmospheric and Oceanic 0 0 2 1
ASL751 Dispersion of Air Pollutants 3 003 Observations
ASL752 Mesoscale Meteorology 3 003 ASS800 Independent Study 0 303
ASL753 Atmospheric Aerosols 3 003 ASV862 Special Module in Climate 1 001
ASL754 Cloud Physics 3 003 ASV863 Special Module in Oceans 1 001
ASL755 Remote Sensing of the Atmosphereand Ocean 3 0 0 3 ASV864 Special Module in Atmosphere 10 01
ASL756 Synoptic Meteorology 3 003 ASV865 Special Module in Air Pollution Studies 1 001
ASL757 Tropical Weather and Climate 3 003 ASV866 Special Module in AtmosphereandOcean 1 0 0 1
cem Courses % g Contact h/week %
. ) - - . 5 )
(Number, Abbreviated Title, L-T-P, credits) Sl LT |P|Total|S
ASL730 ASP731 ASL732 ASL733 ASL734 ASL735
Introduction Data Analysis Mathematical and | Physics of the | Dynamics Atmospheric
to Weather, Methods for Computational Atmosphere of the Chemistry
I Climate and Air | Atmospheric and Methods for (3-0-0)3 Atmosphere | and Air 5 12/ 01| 6 18 15
Pollution Oceanic Sciences Atmospheric and (3-0-0)3 Pollution
(1-0-0) 1 (0-0-4)2 Oceanic Sciences (3-0-0)3
(2-0-2) 3
ASL736 ASL737 ASL738 ASP820 PE-1
Science of Cli- | Physical and Numerical Advanced (3-0-0) 3
mate Change Dynamical Modeling of the Data Analysis
I (3-0-0) 3 Oceanography Atmosphere and | for Weather 5 121 0| 6 18 15
(3-0-0)3 Ocean and Climate
(2-0-2) 3 (1-0-4) 3
Summer
ASD881 PE-2 PE-3
Project-I (Core) | (3.0-0) 3 (3-0-0)3
I 100126 2 60|12 18 |12
v | ASD882
Project Project-IT
Option | (0-0-24) 12 0 0|0 |24 24 12
OR
v PE-4 PE-5 PE-6 PE-7
Course (3-0-00 3 (3-0-00 3 (3-0-0) 3 (3-0-00 3 4 210l o 12 12
Option
Total = 54
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Programme Code: BMT

Master of Technology in Biomedical Engineering
Centre for Biomedical Engineering

The overall credits structure

Core Elective Total
Category BC CcC CP PE OE Total
Credits 02 18 21 09 03 53
Bridge Courses (Core) BMD801 Maijor Project-1 0 009
BMV701 Basic Electronics 100 1 BMD802 Major Project-2 0 00 12
BMV702 Basic Mathematics for Biologists 1 001 Total Credits 39
BMV703 Basic Biology & Physiology 1001
BMV705 Mechanics of Biomaterials 1 001 Program Electives
Total Credits 2! BML790 Modern Medicine: An Engg. Perspective 2103
'Students shall take any two core bridge courses based on their BML310 Tlssge Engln.eerlng ) 3003
background (Engg./ Biology) on suggestion of the program adviser. BML741 Medical Device Design 2 044
BML815 Selected Topics in Biomedical Engineering 2 0 0 2
Program Core .
EML770 Fund a5 of Bl P 3 00 3 BML860 Nanomedicine 3 00 3
undamenta’s of Blomechanics BML820 Biomaterials 3003
BML710 Industrial Biomaterial Technology 3 003 . . . .
BML720 Medical Imaging 300 3 BML735 Biomedical Image and Signal Processing 2 023
BML737 Application of Mathematics in Biomedical 2 0 0 2  BML850 Cancer: Diagnosis and Therapy 3003
Engineering BML830 Biosensor Technology 3 024
BML760 Biomedical Ethics, Safety and Regulatory 2 00 2 BML750 Point of Care Medical Diagnostic Devices 3 00 3
Affairs BML771 Orthopaedic Device Design 2 00 2
BML740 Biomedical Instrumentation 3003 BML772 Biofabrication 2023
BMP743 Basic Biomedical Laboratory 0 04 2 BML800 Research Techniques in BiomedicalEngg. 3 0 0 3
Courses £ Contact h/week %
Sem. ) : . g5 54
(Number, Abbreviated Title, L-T-P, credits) 33 L T P | Total 5
BML770 BML710 BML720 PE-1# BC-1 BC-2
Fundamentals of | Industrial Medical (2-4) (1) (1)
I Biomechanics Biomaterial Imaging 6 13-15| 0 0 13-15 | 13-15!
(3-0-0) 3 Technology (3-0-0) 3
(3-0-0) 3
BML736 BML760 BML740 BMP743 PE-2+# PE-3+#
Application of Ethics, Safety Biomedical Basic (2-4) (2-4)
Mathematics and Regulatory | Instrumen- Biomedical
I in Biomedical Affairs tation Laboratory 5 |11-13| 0 | 4 | 15-17 | 13-15
Engineering (2-0-0) 2 (3-0-0) 3 (0-0-4) 2
(2-0-0) 2
Summer
BMD801 OE-1
| e Project 1 (2-4) 2 | 244 | 0| 182022 11-13
(0-0-18) 9
BMD802
Major Project 2
v (0-0-24) 12 0 0 0| 24 24 12
Total = 53

# PE-1, 2 & 3; OE-1: Minimum 2 to maximum 4 credits can be taken by students towards each program or open elective courses.
Total credits for three program electives and one open electives should be a minimum of 12.
! Total course credits for students in each semester should not exceed 15 for the first two semesters.
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Programme Code: JES

Master of Technology in Energy Studies
Interdisciplinary Programme

The overall credits structure

Category PC PE OE Total
Credits 30 18 06 54
Program Core ESL732 Bioconversion and Processing of Waste 3 003
ESL710 Energy, Ecology and Environment 3003 ESL734  Nuclear Energy ] ) 3003
ESL711 Fuel Technology 300 3 ESL737 Plasma Based Materials Processing 3 003
ESL720 Energy Conservation 3003 ESL746 Hydrogen Energy ] 3003
ESL730 Direct Energy Conversion 300 3 ESL755 Solar Photovoltaic Devices and Systems 3 003
ESL740 Non-conventional Sources of Energy 3003 ESL768 Wind Energy and Hydro Power Systems 3003
ESL750 Economics and Planning of Energy Systems 3 0 0 3 ESL770 Solar Energy Utilization 3003
ESL760 Heat Transfer 300 3 ESL796 Operation and Control of Electrical Energy 3 0 0 3
ESP713 Energy Laboratory 0 06 3 Systems ]
JSD801  Major Project Part — 1 (JES) 0 0 126 ESL810 MHD Power Generation 3003
Total Credits 30 ESL840 Solar Architecture 3 003
] ESL850 Solar Refrigeration and Air Conditioning 3 003
Program Electives ESL860 Electrical Power Systems Analysis 3003
CLL723 Hydrogen Energy and Fuel Cell Technology 3 0 0 3 ESL870 Fusion Energy 3 003
ELL758 Power Quality 3003 ESL871 Advanced Fusion Energy 3 003
ELL871 Distribution System Operation and planning 3 0 0 3 ESL880 Solar Thermal Power Generation 3003
ESL714 Power Plant Engineering 3003 JSD799 Minor Project (JES) 3003
ESL718 Power Generation, Transmission and Distributon 3 0 0 3 JSD802 Major Project Part — 2 (JES) 0 0 241
ESL722 Integrated Energy Systems 3003 JSS801 Independent Study (JES) 0 303
Courses L8 Contact h/week %
Sem. ) T . 85 ]
(Number, Abbreviated Title, L-T-P, credits) LETEN T P | Total | S
ESL740 ESL711 ESL760 ESL720 PE-1
Non-conventional | Fuel Technology | Heat Transfer | Energy (3-0-0)3
I Sources of (3-0-0) 3 (3-0-0)3 Conservation 5 15| 0 0 15 15
Energy (3-0-0) 3
(3-0-00 3
ESL750 ESL710 ESL713 ESL730 PE-2
Economics and Energy, Energy Direct Energy (3-0-0)3
Planning of Ecology and Laboratory Conversion
I Energy Systems | Environment (0-0-6) 3 (3-0-0) 3 4 12 0 6 18 15
(3-0-00 3 (3-0-00 3
Summer | JSD801 Major Project Part I (JES) 0
JSD801 OE-1 OE-2
Major Project (3-0-0) 3 (3-0-0) 3
111 Part-I (JES) 2 6 0 | 12 18 12
(0-0-12) 6
v JSD802
(Project Major Project Part-1I (JES)
based) (0-024) 12 0 0 0|24 24 12
OR
v PE-3 PE-4 PE-5 PE-6
(Course (3-0-00 3 (3-0-0) 3 (3-0-00 3 (3-0-0) 3 4 121 o 0 12 12
based)
Total = 54
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Programme

Code: JIT

Master of Technology in Industrial Tribology and Maintenance Engineering

Interdisciplinary Programme

The overall credits structure

Category PC PE OE Total
Credits 33 09 06 48
Program Core ITL710 Design of Tribological Elements 3003
ITL702  Diagnostic Maintenance and Condition 302 4 ITL711  Reliability, Availability and Maintainability 3003
Monitoring (RAM) Engineering
ITL703  Fundamentals of Tribology 3024 ITL717  Corrosion and its Control 3003
ITL705 Materials for Tribological Applications 3003 ITL730 Lubricants 2023
ITL714  Failure Analysis and Repair 3024 ITL740 Risk Analysis and Safety 2103
JIT801  Major Project Part-l (JIT) 0 0 126  |TL752 Bulk Materials Handling 2023
JIT80Z  Major PrOJe.ct Part-Il (JIT) 0 0 2412 1760 Noise Monitoring and Control 2023
Total Credits 33 |TL810 Bearing Lubrication 300 3
Program Electives JIS800 Independent Study 0303
ITL709 Maintenance Planning and Control 3003 JID800  Minor Project 0063
Courses 28 Contact h/week 2
Sem. : - T . S5 9]
(Number, Abbreviated Title, L-T-P, credits) 23| L T p Total S
ITL703 ITL705 PE-1 OE-1
Fundamentals Materials for (3-0-003 |(3-0:0)3
1 of Tribology Tribological 4 120 2 14 13
(3-0-2)4 Applications
(3-0-0)03
ITL702 1TL714 PE-2 PE-3
Diagnostic Failure Analysis (3-0-003 |(3-0:0)3
I Maintenance & & Repair 4 12 |1 0 4 16 14
Condition Monitoring | (3.0-2) 4
(3-0-2)4
JID801 OE-2
Major Project Part-1 3-0-0) 3
| om (300 1 | 3]0 12| 15 9
(0-0-12)6
JID802
Major Project Part-II
v arm 0 0 0 |24 24 12
(0-0-24) 12
Total = 48
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Programme Code: JID

Master of Technology in Instrument Technology
Interdisciplinary Programme

The overall credits structure

Category PC PE OE Total
Credits 39 15 0 54

Program Core MCL783 Automation in Manufacturing 30 24
DSD801 Major Project Part-| 00 126 PYL755 Basic optics and optical instrumentation 30 03
DSD802 Major Project Part-11 00 2412 PYL780 Diffractive and micro optics 30 03
DSL711 Sensors and Transducers 30 03 PYL790 Integrated Optics 30 03
DSL712 Electronic Techniques for Signal 30 03 PYL792  Optical Electronics 30 03

Conditioning and Interfacing PYL793 Photonic Devices 30 03
DSL714 Instrument Design and Simulations 20 23 PYP761 Optical fabrication and metrology laboratory 0 0 6 3
DSL731 Optical Components and Basic Instruments 3 0 0 3 CRL725 Technology of RF and Microwave 3003
DSL734 Laser Based Instrumentation 30 03 Solid State Devices
DSP703 Instrument Technology Laboratory-I 00 63 DSC812 Term Paper and Seminar o 03 03
DSP704 Instrument Technology Laboratory-lI 00 63 DSL601 ﬁlectronlcl Cc:mpcl)n?n;s atnd Cllrc):mts 3003

. or non-electrical students only

Total Credits 39 DSL603 Material and Mechanical Design 30 03
Program Electives (for electrical students only)
ELL746 Biomedical Electronics DSL722 Precision Measurement Systems 30 03
ELL783 Operating System DSL733 Optical Material and Optical Techniques 20 23

in Instrumentation
DSL737 Display Devices and Technology
DSL740 Instrument Organization and Ergonomics
DSL811 Selected Topics in Instrumentation-I|
DSL814 Selected Topics in Instrumentation-I|
DSL815 Special Topics in Instrumentation
DSP705 Advanced Instrument Technology Lab
DSS720 Independent Study

ELL787 Embedded Systems and Applications
ELL735 Analog Integrated Circuits

ELL734 MOS VLSI design

ELL784 Introduction to Machine Learning
ELL883 Embedded Intelligence

MCL705 Experimental Methods

MCL749 Mechatronic Product Design

MCL781 Machining Processes and Analysis

WWWWwwWwwWwwwww
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(%]
com Courses % g Contact h/week %
) (Number, Abbreviated Title, L-T-P, credits) § § LIt e T ot 8
DSP703 DSL711 DSL731 DSL601*/ PE-1
Instrument Sensors and Optical DSL603** (3-0-0) 3
I Technology Transducers Components | Electronic Components 4 12 0 6 " 15
Laboratory-I (3-0-0)3 and Basic and Circuits/Material
(0-0-6) 3 Instruments and Mechanical Design
(300)3 (3003
DSP704 DSL712 DSL714 DSL734 PE-2
Instrument Electronic Instrument Laser Based (3-0-0)3
Technology Techniques Design and Instrumentation
1I Laboratory-Il | for Signal Simulations (3-0-0)3 4 11 0 8 19 15
(0-0-6) 3 Conditioning (2-0-2) 3
and Interfacing
(3-0-0) 3
Summer
DSD801 PE-3 PE-4
I | (0-012)6 (3-0-0)3 (3-0-0)3 2 6 | 0 | 12| 18 12
DSD802
v | 002412 0 0 | 0 |24]| 24 12

*For students with non-electrical Engineering, Electronics, Instrumentation, Electronics and Communication background.
**For students with Electrical Engineering, Electronics, Instrumentation, Electronics and Communication background.

Total = 54
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Programme Code: JOP

Master of Technology in Optoelectronics and Optical Communication
Interdisciplinary Programme

The overall credits structure

Category PC PE OE Total
Credits 24 27 0 51
Program Core ELL819 Introduction to Plasmonics 30 03
ELL717 Optical Communication Systems 30 03 ELL820 Photonic Switching and Networking 30 03
ELL727 Digital Communication & Information Systems 3 0 0 3 JOD802 Major Project Part- 00 24 12
JOD801 Major Project Part-I 00126 JOL793 Selected Topics-I 30 03
JOP791 Laboratory-I (Fiber Optics Lab/ Opt. Comm.Lab) 0 O 6 3 JOL794 Selected Topics-II 30 03
JoPTez2 t?gg;ag’;ﬂ's(F'be’oP"cs a0/ Opt Comm.Lab) 9 08 3 J0S795  Independent Study 03 03
L% o 505 v Sl ki o oo
. uri i y
Total Credit 24
oral bredits PYL757 Statistical and Quantum optics 30 03
Program Electives PYL760 Biomedical optics and Bio-photonics 30 03
ELL716 Telecommunication Switching and Transmission 3 0 0 3 PYL770 Ultra-fast optics and applications 30 03
ELL720 Advanced Digital Signal Processing 30 03 PYL771 Green Photonics 30 03
ELL723 Broadband Communication Systems 30 03 PYL7 | :
ELL724 Computational Electromagnetics 30 03 PYL7gg ;':egt;rat.edDOp_tlcs 2 g 8 2
ELL726 Nano-Photonics and Plasmonics 30 03 qon|c evices
ELL728 Optoelectronic Instrumentation 30 03 PYL795 th|cs an.d Lasers . 3003
ELL785 Computer Communication Networks 30 03 PYL891 Fiber Optic Components and Devices 30 03
ELL814 Wireless Optical Communications 30 03 PYL892 Guided Wave Photonic Sensors 30 03
. Courses £ 8| Contact h/week %
em. . . T . k] S 0
(Number, Abbreviated Title, L-T-P, credits) g8l L1l p [toal &
PYL791 ELL727 JOP791 PYL/ELL PYL/ELL
Fibre Optics Ditigal Comm. Laboratory-I (Fibre | Programme PE-2
I (3-0-0)3 & Information | Optics Lab/Opt. Elective I (3-0-0)3 4 12/0| 6| 18 |15
Systems Comm. Lab) (3-0-0)3
(3-0-00 3 (0-0-6) 3
PYL792 ELL717 JOP792 PYL/ELL PYL/ELL
Optical Optical Commu- | Laboratory-II PE-3 PE-4
1I Electronics nication System | (Fibre Optics Lab/ | (3.0.0) 3 (3-0-0)3 4 12/ 0| 6| 18 |15
(3-0-0)3 (3-0-0)3 Opt. Comm. Lab)
(0-0-6) 3
Summer
PE/OC JobD801
PE-4 Major Project
III 1 3 (0(12| 15 | 9
(3-0-00 3 Part-1
(0-0-12) 6
JOD802
Major Project
Part-II
Or
v 12 Credits PE 0 0 [0]24| 24 |12
Courses in lieu
of Major Project
Part-1I)
(0-0-24) 12

Total = 51
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The overall credits structure

Programme Code: JPT

Master of Technology in Polymer Science and Technology
Interdisciplinary Programme

Category PC PE OE Total
Credits 42 12 0 54
Program Core Program Electives
PTL701 Polymer Chemistry 30 03 PTL711 Engineering Plastics and Speciality Polymers 3 0 0 3
PTL702 Polymer Processing 30 03 PTL712 Polymer Blends and Composites 30 03
PTL703 Polymer Physics 30 03 PTL716 Rubber Technology 30 03
PTL704 Polymer Technology 30 03 PTL718 Polymer Reaction Engineering 30 03
PTL705 Polymer Characterization 30 03 PTL720 Polymer Product and Mould Design 20 23
PTL707 Polymer Engineering and Rheology 30 03 PTL722 Polymer Degradation and Stabilization 3003
PTP709 Polymer Science Laboratory 00 42 PTL724 Polymeric Coatings 30 03
PTP710 Polymer Engineering Lab 00 21 PTL726 Polymeric Nanomaterials and Nanocomposites 3 0 0 3
PTL713  Polymer Testing and Properties 30 03 PTL714 Biodegradable Polymeric Materials 30 03
JPD801 Major Project Part-| 00 126 JPD799 Minor Project 00 6 3
JPD802 Major Project Part-Il 00 2412 JPS800 Independent Study 03 03
Total Credits 42  PTV700 Special Lectures in Polymers 10 01
(O (%)
com Courses 5 @ Contact h/week g
. . . T . 0 > 9
(Number, Abbreviated Title, L-T-P, credits) S8l LTl P |Total S
PTL701 PTL703 PTL705 PTL707 PTP709
Polymer Chemistry Polymer Physics | Polymer Polymer Polymer
I (3-0-0) 3 (3-0-0)3 Characterization | Engineering and Science 4 1210 4 16 14
(3-0-0) 3 Rheology Laboratory
(3-0-0)03 (0-0-4) 2
PTL702 PTL704 PTP710 PTL713 PE-1
Polymer Processing Polymer Polymer Polymer Testing 3-0-0) 3
I (3-0-0) 3 Technology Engineering Lab | and Properties ( ) 4 1210 2 14 13
(3-0-0)03 (0-0-2) 1 (3-0-0)3
Summer
PE-2 OE-1 OE-2 JPD801
o 13003 (30-0)3 (3-00)3 Major Project Part-I 3 /9012|2115
(0-0-12) 6
JPD801
v Major Project Part-II 0 0| 01|24 24 12
(0-0-24) 12
Total = 54
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The overall credits structure

MSL815 Decision Support and Expert Systems

Programme Code: JTM
Master of Technology in Telecommunication Technology & Management
Interdisciplinary Programme

MSL850 Management of Information Technology 3
Streamed Electives (JTM) in (Telecom Analytics)

onN
oo
wnN

Category PC PE OE Total
Credits 33 21 0 54
Program Core
ELL711  Signal Theory 30 03
ELL712 Digital Communications 30 03
ELL785 Computer Communication Networks 30 03
ELL818 Telecommunication Technologies 30 03 ELL784
ELP718 Telecommunication Software Laboratory 01 43 ELL791
ELP720 Telecommunication Networks Laboratory 01 43 ELL795
ELP725 Wireless Communication Laboratory 01 43 ELL798
JTD792 Minor Project 00 63 ELL882
JTD801 Major Project-I 00 126 ELL884
MSL723 Telecommunications Systems Management 3 0 0 3 ELL886
Total Credits 33  ELL887
Program Electives ELL888
ELL723 Broadband Communication Systems 30 03 ELL892

Streamed Electives (JTM) in (Signal and Information Processing)

COL762 Database Implementation
Introduction to Machine Learning
Neural Systems and Learning Machines

Swarm Intelligence
Agent Technologies

Large-Scale Machine Learning

Information Retrieval
Big Data Systems
Cloud Computing

Advanced Machine Learning

Internet Technologies

WWWWWWWWwWwww
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Streamed Electives (JTM) in (Embedded Systems and Network
Appliance Engineering)

ELL715 Digital Image Processing 30 24 - —
ELL718 Statistical Signal Processing 30 03 COL719 Synthesis of Digital Systems 30 24
ELL720 Advanced Digital Signal Processing 30 03  COL740 Software Engineering 30 24
ELL784 Introduction to Machine Learning 30 03 ELL766 Appliance Systems - 3003
ELL786 Multimedia Systems 30 03 ELL787 Embedded Systems and Applications 30 03
ELL792 Computer Graphics 30 03 ELL790 Digital Hardwa_re Design 30 03
ELL793 Computer Vision 30 03 ELL887 Cloud C_)omputlng_ 3003
ELL823 Selected Topics in Information Processing-l 3 0 0 3 ELL898 Pervasive Computing 30 03
CRL707 Human & Machine Speech Communication 3 0 0 3 ELL899  Testing and Fault Tolerance 3003
. . L. ELP721 Embedded Telecommunication Systems Laboratory 0 1 4 3
Streamed Electives (JTM) in (Communication Systems) ELP781 Digital Systems Lab 01 43
ELL710 Coding Theory 30 03 . . L
ELL714 Basic Information Theory 30 03 ﬁgt(‘a’ig:sg) Electives (JTM) in (Computer and Communication
ELL717 Optical Communication Systems 30 03
ELL718 Statistical Signal Processing 30 03 COL724 Advanced Computer Networks 30 24
ELL719 Detection and Estimation Theory 30 03 ELL716 Telecommunication Switching and Transmission 3 0 0 3
ELL720 Advanced Digital Signal Processing 30 03 ELL725 Wireless Communications 30 03
ELL813 Advanced Information Theory 3003 ELL816 Satellite Communication 3003
ELL814 Wireless Optical Communications 30 03 ELL817 Access Networks 30 03
ELL815 MIMO Wireless Communications 30 03 ELL820 Photonic Switching and Networking 30 03
ELL816 Satellite Communication 30 03  ELL887 Cloud Computing 3003
ELL824 Selected Topics in Information Processing-l 3 0 0 3 E:Z::ggg r"tOtOCC:|TEnglnelefl!'19 g 8 8 g
. . nternet Technologies
Streamed Electives (JTM) in (Telecom Management) ELL894 Network Performance Modeling and Analysis 3 0 0 3
MSL700 Fundamentals of Management of Technology 3 0 0 3 ELL895 Network Security 30 03
MSL701 Strategic Technology Management 20 23 ELL896 Mobile Computing 30 03
MSL707 Management Accounting 30 03 ELL897 Network Management 30 03
MSL713 Information Systems Management 20 23 ELL898 Pervasive Computing 30 03
MSL726 Telecom_ SystemsAnaIysis,_Pla_nning and Design 3 0 0 3 ELP782 Computer Networks Lab 01 43
MSL728 International Telecommunication Management 3 0 0 3 ELP821 Advanced Telecommunication Networks Laboratory 0 1 4 3
MSL760 Marketing Management 20 23 ELP822 Network Software Laboratory 01 43
Courses L @| Contact h/week | £
Sem. . - . g5 2
(Number, Abbreviated Title, L-T-P, credits) S8 L|T|P|TotalS
ELL711 ELL712 ELL818 ELP718 ELL785
Signal Theory Digital Telecom. Telecom. Computer
I (3-0-0)3 Communication | Technologies Software Comm. Networks | 4 |12 1| 4 | 17 |15
(3-0-003 (3-0-0)3 (0-1-4) 3 (3-0-0)3
ELP725 ELP720 JTD792 MSL723 PE-1
Wireless Comm. Lab Telecom. Network | Minor Project (JTM) | Telecom Syst. | (3.0.0) 3
1I 0.14) 3 Lab 0.06) 3 Mgmt. 2 | 6|2 (14| 22 |15
(0-1-4) 3 (3-0-0) 3
Summer
JTD801 PE-2 PE-3
111 Major Project Part-I (JTM) | (3.0-0) 3 (3-0-0)3 2 |60 (12| 18 |12
(0-0-12) 6
v PE-3 PE-3 PE-4 PE-5
(Course based) | (3-00) 3 (3-00)3 (3-00)3 (3-00)3 4 |12]10 )0 12 112
v JTD802
(Project Major Project Part-II (JTM) 0 |00 |24] 24 |12
based) (0-0-24) 12
Total = 54
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Programme Code: JVL

Master of Technology in VLSI Design Tools and Technology
Interdisciplinary Programme

The overall credits structure

Category PC PE oC Total
Credits 18 30 0 48
Program Core MTL704 Numerical Optimization 30 03
ELL734 MOS VLSI design 30 03 CRL702 Architectures and Algorithms for DSP Systems 2 0 4 4
ELP736 Physical Design Laboratory 00 6 3 CRL711 CAD of RF and Mlcrowave QIFC.UItS 30 24
JVD811  Major Project-| 00 2412 CRL712 RF and Microwave Active Circuits 30 03
Total Credits 18  Streamed Electives (JVL) in (ASIC and SoC Design)
Proaram Electives COL719 Synthesis of Digital Systems 30 24
9 COL812 System Level Design and Modelling 30 03
COL702 Advanced Data Structures 30 24 COP745 Digital System Design Laboratory 00 63
COL718 Architecture of High Performance Computers 3 0 2 4 ELL731 Mixed Signal Circuit Design 30 03
COP820 Processor Design Lab 00384 ELL735 Analog Integrated Circuits 30 03
ELL737 Flexible Electronics 30 03 ELL749 Semiconductor Memory Design 30 03
ELL742 Introduction to MEMS Design 30 03
ELL743 Photovoltaics 30 03 Streamed Electives (JVL) in (Micro and Nano Devices)
ELL745 Quantum Electronics 30 03 ELL730 I.C. Technology 30 03
ELL746 Biomedical Electronics 30 03 ELL732 Micro and Nanoelectronics 30 03
ELL747 Active and Passive Filter Design 30 03 ELL738 Micro and Nano Photonics 30 03
ELL830 Issues in Deep Submicron VLSI Design 30 03 ELL739 Advanced Semiconductor Devices 30 03
ELL831 CAD for VLSI, MEMS, and Nanoassembly 3 0 0 3 ELL740 Compact Modeling of Semiconductor Devices 3 0 0 3
ELL832 Selected Topics in IEC-I 30 03 ELL744 Electronic and Photonic Nanomaterials 30 03
ELL833 CMOS RF IC Design 30 03 . . .
ELL883 Embedded Intelligence 30 03 Streamed Electives (JVL) in (Embedded Intelligent Systems)
ELP831 IEC Laboratory-I 00 63 COL788 Advanced Topics in Embedded Computing 3 0 0 3
ELV830 Special Module in Low Power IC Design 10 01 COL821 Reconfigurable Computing 30 03
ELV831 Special Module in VLSI Testing 10 01 ELL720 Advanced Digital Signal Processing 30 03
JVD799 Minor Project 00 126 ELL741 Neuromorphic Engineering 30 03
JVD812 Major Project-II 00 2412 ELL784 Introduction to Machine Learning 30 03
JVS801 Independent Study 03 03 ELL797 Energy-Efficient Computing 30 03
oY)
Sem Courses 5 g Contact h/week %
. ; : T ; ISl=] 9]
(Number, Abbreviated Title, L-T-P, credits) 33 L T P Total 5
ELP736 ELL734 PE-1 PE-2
I Physical Design Laboratory MOS VLSI Design (3-0-0)3 (3-0-0)3 12
(0-0-6) 3 (3-0-0)03
I PE-3 PE-4 PE-5 PE-6 12
(3-0-0)3 (3-0-0)03 (3-0-0)3 (3-0-003
Summer
I JvD811
(OR) Major Project-I
(0-0-24) 12
JvD812
v Major Project-1I
(0-0-24) 12
1 PE-7 PE-8 JvD799
(OR) (3-0-0)3 (3-0-0)03 Minor Project 12
(0-0-12) 6
JvD811
v Major Project-I
(0-0-24) 12
I JvD811
(OR) Major Project-I
(0-0-24) 12
v PE-7 PE-8 PE-9 PE-10 12
(3-0-0)3 (3-0-003 (3-0-0)3 (3-0-003
Total = 48
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10. COURSE DESCRIPTIONS

The details about every course are given in this section.
Information about each course includes course number, credits,
L-T-P structure, Pre-requisites, overlapped courses and course
contents.

For some 700 and 800 level courses, the Pre-requisites have
been explicitly indicated. Where these are not mentioned, the
default Pre-requisites shall be applicable for UG students (see
sections 2.6 and 3.11).

For additional information see the website or contact the
concerned course coordinator or head of the department/centre/
school or the programme coordinator.
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Department of Applied Mechanics

APL100 Engineering Mechanics

4 Credits (3-1-0)

Kinematics, Statics, Equations of Motion, Rigid body dynamics,
Introduction to variational mechanics.

APL102 Introduction to Materials Science and
Engineering

4 Credits (3-0-2)

Structure of Solids: atomic and inter-atomic bonding, crystal structure
and imperfection in solids.

Properties of Materials: Mechanical, chemical, electrical and magnetic
properties of metals, ceramics and polymers.

Processing of Materials: Thermodynamics basics, Phase diagrams and
phase transformation of metallic systems, fabrication and processing
of metals, polymers and ceramics.

Performance of Materials: Creep, fatigue, failure and corrosion of metals,
ceramics (including cement and concrete), polymers, and composites
(including fiber reinforced structure, sandwich panels, and wood).

Selection of Materials: selection of materials for various applications,
materials selection charts, CSE software, Example case studies such
as materials for large astronomical telescopes, springs, flywheels, safe
pressure vessels and reactors.

Laboratory: The behavior of different types of materials (e.g. metals,
ceramics, composites, polymers) will be studied through carefully
designed experiments. The fundamentals of structure and properties of
various materials will be communicated through hands on experiments
and model demonstration.

APL103 Experimental Methods

4 Credits (3-0-2)

Experimental Analysis: Types of measurements and errors, Relative
frequency distribution, Histogram, True value, Precision of measurement,
Method of least squares, the curve fitting, General linear regression, Theory
of errors, Binomial and Gaussian distribution, Chi-square test.

Experimental Methods: Principles of Measurement, Basic Elements
of a Measuring Device.

Displacement measurement,Force and Torque Measurement,
Temperature Measurement, Pressure Measurement, Fluid Velocity
Measurement, Miscellaneous measurements.

Dynamics of Measurements: Dynamic Response of a Measuring
Instrument, Response to Transient and Periodic Signals, First and
Second order systems as well as their Dynamic Response Characteristics.

Laboratory : The experiments have been designed to understand
Experimental Analysis physically. Laboratory will enable the students to
apply various statistical methodologies (viz. Mean, Median, Mode, Std
Dev. etc) to get the optimum output from the day to day Engineering
life experiment.

APL104 Solid Mechanics
4 Credits (3-1-0)
Pre-requisites: APL100

Overlaps with: APL105, APL108

Introduction, State of stress at a point, equations of motion, principal
stress, maximum shear stress. Concept of strain, strain displacement
relations, compatibility conditions, principal strains, transformation of
stress/strain tensor, state of plane stress/strain. Constitutive relations,
uniaxial tension test, idealized stress-strain diagrams, isotropic linear
elastic, viscoelastic and elasto-plastic materials. Energy Methods.
Uniaxial stress and strain analysis of bars, thermal stresses, Torsion,
Bending and shear stresses in beams, deflection of beams, stability
of equilibrium configuration.

APL105 Mechanics of Solids and Fluids
4 Credits (3-1-0)
Pre-requisites: APL100

Overlaps with: APL104, APL106, APL107, APL108

Fluid Mechanics MATHEMATICAL PRELIMINARIES: Cartesian Tensors,
Index Notation, Integral Theorems. INTRODUCTION: Basic Concepts

and Definitions, Solids and Fluids, Internal and external forces
on a fluid element. PROPERTIES OF FLUID: Rheological Equation
and Classification of fluids, Normal and Shear Stresses, Concept of
Pressure, pressure gradient. STATICS OF FLUIDS: Types of Forces
on Fluid Element, Mechanics of Fluid at Rest and in rigid body
motion, Manometry, forces on fully and partially submerged bodies,
stability of a floating body. KINEMATICS OF FLUID MOTION: Types
of fluid motion, Stream lines, Streak and path lines, Acceleration and
Rotation of a fluid particle, Vorticity and Circulation, Stream Function,
Irrotational flow and Velocity Potential function. DYNAMICS OF AN
IDEAL FLUID: Continuity and Euler’s Equations of Motion, Bernoulli
Equation, Applications to Flow Measurement and other real flow
problems. MECHANICS OF VISCOUS FLOW: Navier Stokes equations,
exact solutions, Laminar flow through a pipe, Turbulent flow through
a pipe, Friction factor, Applications to Pipe Networks. DIMENSIONAL
ANALYSIS: Similarity of motion, Dimensionless numbers, Modeling of
fluid flows, Applications. INTEGRAL ANALYSIS: Reynolds Transport
Theorem, Control Volume Analysis.

Solid Mechanics: State of stress at a point, equations of motion,
principal stress, maximum shear stress. Concept of strain, strain
displacement relations, compatibility conditions, principal strains,
transformation of stress/strain tensor, state of plane stress/strain.
Constitutive relations, uniaxial tension test, idealized stress-strain
diagrams, isotropic linear elastic and elasto-plastic materials. Energy
Methods. Uniaxial stress and strain analysis of bars, thermal stresses,
Torsion, Bending, Stability of Equilibrium.

APL106 Fluid Mechanics
4 Credits (3-1-0)
Pre-requisites: APL100

Overlaps with: APL107, APL105

Introduction to Fluids and the concept of viscosity, Flow visualization,
Fluid Statics, Physical laws for a control volume including continuity,
momentum and energy equations, Bernoulli equation, Differential
equations of fluid motion, Navier Stokes equations, vorticity and
potential flows, dimensional analysis and similitude, Boundary layer
theory, 1-D compressible flow.

APL107 Mechanics of Fluids
5 Credits (3-1-2)
Pre-requisites: APL100

Overlaps with: APL106, APL105

Introduction to Fluids and the concept of viscosity, Flow visualization,
Fluid Statics, Physical laws for a control volume including continuity,
momentum and energy equations, Bernoulli equation, Differential
equations of fluid motion, Navier Stokes equations, vorticity and
potential flows, dimensional analysis and similitude, Boundary layer
theory, viscous flow in ducts and applications to turbomachinery.
Laboratory experiments will demonstrate the concepts learnt in the
theory and appreciation of their limitations.

APL108 Mechanics of Solids
5 Credits (3-1-2)
Pre-requisites: APL100

Overlaps with: APL104, APL105

Introduction, State of stress at a point, equations of motion, principal
stress, maximum shear stress. Concept of strain, strain displacement
relations, compatibility conditions, principal strains, transformation of
stress/strain tensor, state of plane stress/strain. Constitutive relations,
uniaxial tension test, idealized stress-strain diagrams, isotropic linear
elastic, viscoelastic and elasto-plastic materials. Energy Methods.
Uniaxial stress and strain analysis of bars, thermal stresses, Torsion,
Bending and shear stresses in beams, deflection of beams, stability
of equilibrium configuration.

APL190 Design Engineering

4 Credits (3-0-2)

Modern Design Cycle, Craftsman versus Designer, Need Analysis
and Broad Engineering Specifications, Concept Design, Feasibility
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study and Evaluation of alternatives, Engineering Economics,
Modelling Techniques-Mathematical, Graphical, iconic, solid, Analysis
and Simulation (FEM, Monte Carlo, CFD, Dimensional analysis,
Experimental Techniques), Material Selection (strength, stiffness,
fatigue life consideration), Manufacturing Processes and Design for
Manufacture, Reliability/Availability/Maintainability, Sustainability
and Environment, Safety, Ergonomics and Human Factors, Detailed
Drawings/Assembly Drawings/ Assembly Instructions /Maintenance
Manuals, Case Studies.

APL300 Computational Mechanics

4 Credits (3-0-2)

Pre-requisites: APL104/APL105/APL106/APL107/APL108/
CHL231

Concept of continuum; introduction to stress, strain and rate of
strain tensors; Principal stress and strains; Equation of equilibrium/
motion in solid and fluid mechanics; lagrangian and eulerian view
point; constitutive equations in the context of both solids and fluids;
System of simultaneous linear and non-linear equations: how they
arise in mechanics; Determination of constitute curves; interpolation
techniques; Application of numerical integration and differentiation to
axial vibration of bars and beams; solution techniques for boundary
value problems arising in bending of beams, one dimensional fluid
flows and boundary layer equations; stability analysis — computation
of eigenvalues; Direct and indirect methods of solution of linear
equations; Emphasis will be on using the finite difference method
(FDM) to solve problems in solid and fluid mechanics.

APD310 Mini Project
3 Credits (0-0-6)
Pre-requisites: EC 50

APL310 Constitutive Modeling

4 Credits (3-0-2)

Pre-requisites: APL104/APL105/APL108 EC 50

Mathematical Preliminaries (scalar, vector, tensor operation)
Thermodynamics (thermodynamical framework for constitutive
modeling), Kinematics of Deformation & Motion, Stree-strain principles,
Elasticity, Anisotropy, viscoelasticity, multi-physical coupling effect,
plasticity, viscoplasticity. Experimental: Experimental characterization,
data analysis, Model fitting.

APD311 Project

4 Credits (0-0-8)

Pre-requisites: EC 50, 12 credits of Minor Area in Computational
Mechanics

APL340 Chaos
4 Credits (3-1-0)
Pre-requisites: APL100 and EC 50

Introduction to linear systems and its classification, Fixed point and
stability, linear stability analysis, Linearization of nonlinear systems,
Types of bifurcation and examples, imperfect bifurcations and
catastrophes, Coupled oscillators and quasiperiodicity, Poincare Maps,
Introduction to Chaos, Lorenz equation, one-dimensional map, fractals.

APL360 Engineering Fluid Flow
4 Credits (3-0-2)

Pre-requisites: APL100 and EC 50
Introduction to Cartesian tensors.

The Navier Stokes Equations: Derivation via continuum mechanics;
Boundary conditions; surface tension; Exact Solutions; Steady and
unsteady problems; Similarity solutions.

Laminar Boundary-Layers: Order of magnitude analysis; Blasius
solution; Von Karman Momentum Integral; Free-shear flows.

Low Reynolds Number flows: Stokes Flow; Oseen’s Correction.
Lubrication Approximation.

Hydrodynamic Stability Theory: Capillary Instability; Orr-Sommerfeld
Equation; Rayleigh Equation. Inflection Point Criterion. Rotating flows.

Introduction to Turbulent Flows: Reynolds decomposition; Closure
problem. Scaling arguments; energy cascade and vorticity dynamics.

APL380 Biomechanics

4 Credits (3-0-2)

Pre-requisites: APL100 and EC 50

Basics of rigid body mechanics, solid mechanics, and fluid mechanics
applied in biological system; Basic introduction to anatomy and
physiology; Mechanics of Human Motion; Mechanics of response of tissues
including bones; Mechanics of Blood flow, Biosolid-fluid interaction.

Computer Lab contents: Matlab Programming basics, Image processing
basics, Design of Joint: Rigid Body Mechanics based approach, Matlab
programming for bone or Aortic Tissue; Matlab programming for blood
flow analysis.

APL440 Parallel Processing in Computational

4 Credits (3-0-2)

Pre-requisites: APL310

Introduction to multi-processor, multi-core, multi-threaded processing
and their clusters, GPUs and CUDA programing, Introduction to
parallel processing hardware and software, Open MP, MPI, MPICH,
HPC/ Clustering tools and software suits.

Exploring parallelism in solid/fluid mechanics problems and formulation
of numerical methods, Partitioning and divide-and-conquer strategies,
Parallel algorithms for solving dynamical and non-linear systems,
Finite difference and Finite element analysis of plate and shells,
Finite elements in fluids, Reduced integration patch test, Dynamic
FE analysis, Geometrically nonlinear problems, Material nonlinearity,
Automated mesh generation, Pre and post processing, Solid fluid
interaction problems, Efficient solution technique-PCG, Domain
decomposition, Point source method, Boundary element method, Aero
elastic flutter, Other special topics.

APL700 Experimental Methods for Solids and Fluids

3 Credits (2-0-2)

Types of Measurement and errors, Internal and external estimates of
errors, Relative frequency distribution, Histogram, True Value, Precision
of measurement, Best estimate of true value and standard deviation,
Combination of measurements, accuracy of the mean, significant
digits. Methods of least squares and its application to the calculation
of best estimate of the true value, the curve fitting, general linear
regression, comparison and combination of measurements. Extensions
of least square method, Principle of maximum likelihood, and goodness
of fit, chi-square test, Dynamic response of a measuring instrument,
Response to transient and periodic signals, first and second order
systems as well as their dynamics response characteristics.

AML701 Engineering Mathematics & Mechanics
3 Credits (3-0-0)
Partial differential equations. Fourier Series and transforms. Calculus

of variations. Newtonian and Lagrangian mechanics. Variational and
Hamiltonian mechanics.

APL701 Continuum Mechanics

3 Credits (3-0-0)

Concept of continuum, kinematics of deformation, concept of stress
and strain tensor — their transformation and decomposition, finite
strain tensor and its linearization with examples, rate of deformation
tensor — velocity gradient and spin tensor, derivation of conservation
laws — mass continuity, linear and angular momentum conservation,
derivation of linear equations of elasticity and Navier Stokes equations
in both cartesian and polar co-ordinates, principle of minimum
potential energy, virtual work theorem, uniqueness and reciprocal
theorem, constitutive laws for linearly elastic solids and newtonian
viscous fluids, incompressible case, applications in solid and fluid
mechanics problems.

AML702 Applied Computational Methods
4 Credits (3-0-2)

Algorithms. Methods of undetermined coefficients. Numerical
differentiation and integration. Solution of ordinary differential
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equations. Solution of linear and non-linear algebraic equations.
Boundary value problems and initial value problems. Numerical solution
of partial differential equations. Eigenvalue problems.

APL703 Engineering Mathematics and Computation

4 Credits (3-0-2)

Tensors, Vector Calculus; Linear Algebra — Solution of Linear
Systems, Eigenvalue Problems; Variational calculus; Fourier Series
and transform, Analytical and Numerical Solution methods of ODEs,
Partial Differential Equations — properties and solution techniques,
Probability and Statistics.

AML704 Flow of Non-Newtonian Fluids and Complex
Mixture

3 Credits (3-0-0)

Classification and properties of non-Newtonian Fluids, Rheological
parameters and flow properties. Governing equations. Flow of non-
Newtonian fluids through pipes. Turbulent Flows. Complex mixtures.
Phase separation and setting behavior. Fundamental concepts for flow
of mixtures. Flow of mixtures through pipes. Typical flow patterns.

APL705 Finite Element Method

4 Credits (3-0-2)

Pre-requisites: EC 75

Strong and weak forms of governing differential equations, and
their equivalence, Weighted residual and variational approaches.
Ritz method. Discretization of weak form and boundary conditions.
Convergence. Bar and beam elements. Truss and frame problems,
Isoparametric formulation. Plane strain, plane stress and axi-symmetric
problems, 3D elasticity problems, one and two dimensional heat
transfer. Formulation of dynamics problems. Laboratory work on solid
mechanics and heat transfer problems.

AML706 Finite Element Methods and its Applications
to Marine Structures

3 Credits (3-0-0)

Introduction to FEM. Variational methods. Element types and properties.
Boundary conditions. Stress-strain determination. Solution techniques.
Mesh refinement. Convergence criterion. Frames, beams and axial
element. Plane stress. Plane strain. Axisymmetric problems. Plate
bending. Fluid mechanics and heat transfer. Modules modelling and elastic
analysis. Super elements. Structural instability of frames and beams.

APL710 Computer Aided Design

4 Credits (3-0-2)

Pre-requisites: EC 75

Principles of computer aided design, Computer graphics fundamentals,
2D and 3D Transformations and projections, Plane Curves, Space
Curves, Synthetic curves. Analytical and parametric surfaces, Synthetic
surfaces, Solid Modeling basics, Solid modeling techniques and
schemes, Half-spaces, Boundary Representation (B-rep), Constructive
Solid Geometry (CSG), Sweep Modeling, Analytical Solid Modeling,
Visual Realism, hidden lines and surface.

APL711 Advanced Fluid Mechanics

3 Credits (3-0-0)

Mathematical Preliminaries, Kinematics, Navier Stokes equations and
some standard solutions, Low Reynolds number flows and Lubrication,
Vorticity dynamics, Introduction to boundary layers, Hydrodynamic
stability, 1-D compressible flows.

AML712 Numerical Methods in Fluid Flows

3 Credits (3-0-0)

Review of numerical methods. Application of finite difference
methods to different fluid flows such as inviscid flow, boundary layer
development flow through fluid machines etc. Introduction of finite
element methods, different approaches for deriving element equation.
Application to different fluid flow situations.

AML713 Applied Fluid Mechanics

4 Credits (3-1-0)

Basic equations of fluid motion, Dynamics of ideal fluid motion,
Generalised Bernoulli equation and special cases, Governing
equations for viscous fluid flows, creeping fluid flows, Boundary layer
approximation, Transition to turbulence, Fundamentals of turbulent
flow, turbulent boundary layer over a flat plate.

APL713 Turbulence and its Modeling

3 Credits (3-0-0)

Nature of turbulence, Governing equations, Fourier, Lagrnagian and
Eulerian description of turbulence, Statistical description of turbulence,
Kolmogorov’s hypotheses, turbulence processes, turbulence closure
modelling.

AML714 Fluid Flow Analysis and Application to power
plants

3 Credits (3-0-0)

Introduction to flow types, fluid statics, relative equilibrium and
Kinematics. Fluid flow equations for mass, momentum, angular
momentum, energy and their applications. Inviscid flows. Flow through
pipes and Reynolds number effects. Navier-stokes equations and
applications. Models of turbulence. Boundary layer flows. Thermal
boundary layers. Boundary layers in power plant flows. Thermal
boundary layers. Boundary layers in power plant flows (case study).
Pipe networks. Turbulent flows in power plant flows (case study). Plane
and axi-sysmmetric jets and wakes and their application in power
plants (case study). Transportation of material by fluid flows. Types
of complex mixtures. Two Phase flows. Phase separation and setting
behavior. Slurry pipeline transformation and applications in power
plants (case study). Review of numerical methods in fluid flows. Basic
principles of experimental analysis. Flow visualization techniques. Flow
metering and other fluid devices for measurement of pressure, velocity,
discharge, etc. and their applications in power plants (case study).

AML715 Viscous Fluid Flow

3 Credits (3-0-0)

Governing equations in differential form. Navier-Stokes equations and
applications. Review of boundary layer prediction methods. Transition
and turbulence. Turbulent boundary layers. Drag on bodies. Free
turbulent flows. Turbulent boundary layer prediction methods.

APL715 Physics of Turbulent Flows

3 Credits (3-0-0)

Introduction, nature of turbulence, methods of analysis, scales of
turbulent flows. Reynolds decomposition and the closure problem,
estimates of the Reynolds stress, comparison with the kinetic theory
of gases. Dynamics of turbulence, balance of kinetic energy, vorticity
dynamics, scalar fluctuations. Free shear flows: jets, wakes and mixing
layers. Wall bounded flows: channel and pipe flows, boundary layers.
Kolmogorov hypotheses; probability density function, characteristic
function and moments; structure and correlation functions; energy
spectra, intermittency. Turbulent transport and dissipation.

APL716 Fluid Transportation Systems

3 Credits (3-0-0)

Mechanism of transportation of materials by fluid flow, rheology and
classification of complex mixtures, fundamentals of two-phase flow,
Phase separation and settling behavior, Slurry Pipeline Transportation,
Design methods, terminal facilities, pipe protection, pneumatic
conveying, pneumocapsule and hydrocapsule pipelines, metrology
associated with pipelines.

APL720 Computational Fluid Dynamics

4 Credits (3-0-2)

Pre-requisites: EC 75

Review of governing equations for fluid flow, finite volume method
and its application to steady 1-D, 2-D and 3-D convection-diffusion

problems, extension of FVM to unsteady 1-D, 2-D and 3-D convection
diffusion problems, pressure-velocity coupling, staggered and
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colocated grids, solution of discretized equations, physical description
of turbulence, Reynolds-Averaged Navier-Stokes equations, closure
problem; RANS based turbulence models; DNS and LES.

AML730 Reliability Engineering for Power Plants

3 Credits (3-0-0)

Introduction to reliability & failures, different sub systems of power
plants and understanding of their contribution in reliable operation of
over all plant reliability effectiveness criteria, Stochastic and Markove
processes. Different types of failures, normal exponential, weibull
and other failure distributions. Flow graphs and reliability. Reliability
models of maintained and non-maintained systems, series, parallel,
stand-by and mixed configuration. Allocation of redundancy. Reliabilitic
designs using existing quality components, weight, volume and
other constraints, Allocation of failure and repair rates. Availability,
Instantaneous, average uptime and steady state availability.
Maintainability concepts. Good as new and bad as old concepts.

AML731 Applied Elasticity

4 Credits (3-1-0)

Cartesian tensors, axioms, motion, stress, equations of motion,
Poil, Kirchoff stress, finite strain measures, strain energy, small
strains, linear elastic constitutive equations. Basic problems. General
theorems of uniqueness. Superposition and reciprocity. St. Venant's
problem. Plane problems. Principle of virtual work. Potential energy.
Complementary energy. Reissner’s variational principles. Approximate
analytical and numerical methods of solution.

AML732 Solid Mechanics

3 Credits (3-0-0)

Elementary theory of elasticity and plasticity. Theory of plates.
Instability of rectangular plates. Stiffened plates. Anisotropic plates.

AML733 Dynamics

3 Credits (3-0-0)

Single degree freedom system. Multidegree freedom system. Numerical
methods. Holzer-type problem geared and branched systems. Euler’s
equation for beams. Torsional vibrations. Continuous systems.
Lagrange’s equations. Balancing of shaft. Self excited vibration.

APL734 Advanced Dynamics

3 Credits (3-0-0)

Single Degrees of Freedom systems, Multi-degree of freedom systems,
Response spectrum, Time integration schemes, Lagrange’s equations,
Principle of virtual work, continuous system.

APL736 Multiscale Modeling of Crystalline Materials

4 Credits (3-0-2)

Pre-requisites: EC 75

Review of continuum mechanics, material symmetry, thermodynamics
and constitutive relations, symmetry in crystals, empirical and semi-
empirical models of inter-atomic potential, molecular statics and
dynamics, finite temperature effects in molecular systems, probabilistic
behavior of material characteristics at macro scale, multiscale methods
- Cauchy-Born rule and Quasi-continuum method, Mechanics of helical
nanostructures (e.g., carbon nanotubes, DNA, polymers), Bending and
twisting of nanotubes and nanorods.

Computer Lab contents: Programming molecular statics and molecular
dynamics, molecular statics via conjugate gradient minimization and
Newton-Raphson method, Monte Carlo simulation, Implementation of
Cauchy-Born rule and Quasi-continuum method, Exposure to LAMMPS
and AMBER.

APL740 Mechanics of Biological Cells

4 Credits (3-0-2)

Pre-requisites: EC 75

Theoretical Part: Basic Introduction to mechano-biology, Concept of

Length Scale, Mechanical Forces, Mass, Stiffness and Damping of Proteins,
Thermal Forces and Diffusion, Chemical Forces, Polymer Mechanics.

Intracellular Mechanics: Structures of Cytoskeleton Filaments, Dynamics
of Cell Filaments, Molecular motors, Introduction to Entropic Elasticity

and Persistence Length, Force Generation by Cytoskeleton Filaments.

Extracellular Mechanics: The Extracellular matrix (ECM), cell-ECM
Interactions, Cell Migration, Forces and Adhesion.

Tissue Mechanics: Cell-cell Assemblies,Tissue Material Behavior,
Introduction to Linear Viscoelasticity, Concept of Constitutive Modeling.

Experimental Part: Different Experimental Methods for Probing Cell
Mechanical Properties. Intro to indentation, aspiration, twezeer,
Nanopatterened platform based techniques etc.

APL750 Modern Engineering Materials

3 Credits (3-0-0)

Pre-requisites: EC 75

Elastic moduli, coefficient of thermal expansion: how properties
are related with the bonding between the atoms, packing of atoms
in solids, crystal structure, Plastic deformation of materials: yield
strength, tensile strength, ductility and toughness of materials,
perfect crystal, role of dislocations, strengthening methods, continuum
aspects of plastic flow, Fatigue, fracture and creep of materials, ductile
and brittle failure, micromechanism of failure, fatigue failure, Creep
deformation and failure, mechanism of creep, Oxidation and corrosion
of materials, carbon steels, alloy steels, TRIP steel, Dual phase steel,
Bainitic steel, Martensitic steel, aluminum alloys, titanium alloys,
carbon nanotubes, structure and properties of novel engineering
materials: Composite materials, hybrid materials, metal foams,
nanocrystalline materials, smart materials, case studies of materials
applications in automotive, aerospace, power generation sectors etc.

AML751 Materials for Marine Vehicles

3 Credits (3-0-0)

Corrosion. Selection of materials. Brittle fracture techniques.
Introduction of fracture mechanics. Fatigue. Non-destructive testing.

APL753 Properties and Selection of Engineering Materials
3 Credits (3-0-0)

Pre-requisites: EC 75

Historical evolution of engineering materials, evolution of materials
in products, Engineering materials and their properties: families of
engineering materials, materials information for design, materials
properties, Materials property chart: exploring materials properties,
materials property charts e.g. the modulus-density chart, the
strength-density chart, the fracture toughness-modulus chart, thermal
conductivity-electrical resistivity chart, Materials selection-the basics:
the selection strategy, materials indices, the selection procedure,
Multiple constraints and conflicting objectives: selection with multiple
constraints, conflicting objectives, Selection of materials and shape:
shape factors, limits to shape efficiency, exploring the materials shape
combinations, materials indices that include shape, architectured
materials, Processes and process selection: classification of processes:
shaping, joining and finishing, processing for properties, process
selection, ranking process cost, Designing hybrid materials: holes in
materials property space, composites, sandwich structures, cellular
structures, segmented structures, case studies.

APL756 Microstructural Characterization of Materials

4 Credits (3-0-2)

Pre-requisites: EC 75

The concept of microstructure, diffraction analysis of crystal structure:
X-ray and electron diffraction, optical microscopy, transmission electron
microscopy, scanning electron microscopy, micro-analysis in electron
microscopy, scanning probe microscopy and related techniques,
chemical analysis of surface composition, quantitative and tomographic
analysis of microstuctures.

APL759 Phase Transformations

3 Credits (3-0-0)

Pre-requisites: EC 75

Introduction and classification of phase transformations. Difussion in
Solid: Fick's 1st and 2nd laws, The Kirkendall Effect, Darken's analysis,
various diffusion mechanicsms. Thermodynamics of transformations:
Free Energy of solid solutions, order of transformation, driving force
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for first order transformation with and without composition change,
Second Order transformation, Spinodal decomposition. Nucleation
kinetics: Homogeneous and heterogeneous nucleation, homogeneous
nucleation with composition change, Heterogeneous nucleation, Strain
energy effects. Growth Kinetics: Diffusion-controlled and Interface-
controlled growth. Overall transformation kinetics, Johnson-Mehl-
Avarami model. Particle coarsening. Recovery, Recrystallization and
Grain Growth. Diffusionless transformation: Martensitic transformation.
Solidification. Morphological instability of a Solid-liquid interface.

APL763 Micro & Nanoscale Mechanical Behaviour of
Materials

4 Credits (3-0-2)

Pre-requisites: EC 75

Elastic anisotropy of crystalline materials, defects in crystals: point
defects and interfaces, dislocations and analysis of plasticity, geometric
and energetic aspects of dislocations, microscale mechanisms of
plastic deformation such as slip and twinning, single and polycrystal
deformation, crystallographic textures, theory of work hardening in
crystals, strengthening mechanisms in crystals, nanoscale testing of
materials: in-situ SEM/TEM, nanoindentation, nano-wear, correlation
of nanoscale measured response to macroscale response of materials.

APL764 Biomaterials

3 Credits (3-0-0)

Pre-requisites: EC 75

Introduction and history of biomaterials; Basic classes of engineering
materials and structure property correlation; Structure and property
of cells and tissues; Property requirement of biomaterials including
biocompatibility, and biobegrability; Basic types of biomaterials;
Mechanical testing of biomaterials; application of biomaterials
(orthopedic, cardiovascular, dental) including detailed case study,
Materials for biomedical devices and packaging (electronic interfacing etc.)

APL765 Fracture Mechanics

3 Credits (3-0-0)

Pre-requisites: EC 75

Fracture: an overview, theoretical cohesive strength, defect population
in solids, stress concentration factor, notch strengthening, elements
of fracture mechanics, Grifiths crack theory, stress analysis of crack,
energy and stress field approaches, plane strain and plane stress
fracture toughness testing, crack opening displacement, elastic-plastic
analysis, J-integral, ductile-brittle transition, impact energy fracture
toughness correlation, microstructural aspects of fracture toughness,
environmental assisted cracking, cyclic stress and strain fatigue, fatigue
crack propagation, analysis of engineering failures.

APL767 Engineering Failure Analysis and Prevention
3 Credits (3-0-0)

Pre-requisites: EC 75

Common causes of failure, principles of failure analysis, fracture
mechanics approach to failure problems, techniques of failure analysis,
service failure mechanisms, ductile and brittle fracture, fatigue failure,
wear failure, hydrogen induced failure, environment induced failures,
high temperature failure, faulty heat treatment and design failures,
processing failure (forging, casting, machining etc.), failure problems
in joints and weldments, case studies for failure analysis of structural
components and mechanical system.

APL771 Design Optimization and Decision Theory

3 Credits (3-0-0)

Introduction, classification of optimization problems, single variable
and multi variable unconstrained optimization problems, constrained
optimization, integer programming, genetic algorithms and simulated
annealing, review of probability theory, decision theory.

AMP772 Feasibility Study

3 Credits (1-0-4)

This is a short project to be completed in one semester wherein a
student will carry out a feasibility study for the manufacture of a
given project.

AML773 Modelling & Analysis - I

3 Credits (3-0-0)

Modelling and analysis in the context of design morphology, CAD
and concurrent Engineering Analysis of stress, fluid flow and heat
transfer. Approximate, analytical and numerical methods for strength
design: techniques of experimental stress analysis. Plastic behavior,
Limit design. Stress analysis of products made from composites.
Basic equations of fluid flow. Laminar flow through pipes. Transition
and turbulence. Concept of boundary layer. Approximate methods
Similitude and modeling. Applications in product design.

APL774 Modeling & Analysis of Mechanical Systems

3 Credits (3-0-0)

Introduction, constitutive modeling of elastic orthotropic, elasto-plastic
isotropic, and viscoelastic isotropic solids. Plane stress problems in
polar coordinate system, bending of rectangular plates-Navier and
Levy’s solution, bending of circular plates, membrane theory of shells,
bending of cylindrical shells, vibration and buckling of rectangular
plates. Flow measurement, velocity measurement, multi-hole probes
and optical measurements. External flows, boundary layers (laminar
and turbulent); estimation of lift and drag, internal flows, application
to pipe lines.

APL775 Design Methods

3 Credits (3-0-0)

Introduction, design cycle, need analysis, product specifications,
quality function deployment (QFD), concept generation, concept
selection, TRIZ, concept testing, preliminary design, architecture
design. Modeling, sensitivity, compatibility, stability analyses. Design
for manufacturing, material, maintenance and safety. Industrial design,
detailed design, prototype/model testing. Axiomatic design. Detailed
Drawings/Assembly Drawings/ Assembly Instructions /Maintenance
Manuals, Case Studies.

APL776 Product Design and Feasibility Study (Stream Core)
4 Credits (2-0-4)

Prefeasibility Study, Market Analysis-Development of Sales Plan.
Technical Analysis- Development of Manufacturing Plan. Financial
Analysis-Develop General and Administrative Plan, Evaluate Project
Feasibility, Preparation of project Proposal. Human Factors in Design,
Human factors and systems, Information input, Human output and
control, Workplace Design, environmental conditions, human factors
applications.

AMP777 Product Design Project-II

2 Credits (0-0-4)

The above two course would be run in successive semesters. The
combined project work would comprise the following: Application
of systematic design procedure for the design of a chosen industrial
product. Students are expected to carry out all the three phases of
the design cycle including fabrication and testing. Lectures will deal
with ergonomical factors in product design.

AML791 Ship Resistance & Propulsion

3 Credits (3-0-0)

Similarity consideration and Model testing, wave making resistance,
Viscous resistance, Estimation of Ship resistance, Appendage
resistance, Presentation of resistance data and use of methodical
series, resistance of high speed and advanced marine vehicles. Hull
propeller interaction, Cavitation, Wave-wake interference, thrust
computations, Scale effect, propeller design, Various propulsion
devices, Ship standardization trials.

AML792 Structural Design of Ships

3 Credits (3-0-0)

Introduction, Ship as beam, long term loading of ship structure, periodic
wave loading, longitudinal response & dynamic behaviour, Criteria of
failure, Analysis of plates and grillages, Buckling of plates and panels,
Recent advances in load definition, transverse strength, torsional
strength, bulkhead design, design of special structures, structural
design of unconventional crafts like hydrofoils, hovercrafts, SES,
SWATH, Catamarans, trimarans etc., design of submarine structures,
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pressure hull, design of cylindrical shells, cones, bulkheads etc.,
Applications of computers to ship structures and structural optimization.

AML793 Ship Dynamics

3 Credits (3-0-0)

Dynamics of oceans. Wave characteristics. Probabilistic theory of
waves. Ship motions. Sea loads and bending moments. Limiting criteria
stability and control of ships. Stabilization systems. Tests and trials.

AML794 Warship Design

3 Credits (3-0-0)

Salient features of warships, merchantships, naval auxiliaries and
yard-craft Principles and morphology of engineering design. Design
spiralFeasibility studies. Preliminary design. Detailed design Warship
design and production procedures. Staff requirements. Design
activities. Drawing and specifications. Ship production Tests and trials.
General arrangement drawings—Weapon layout. Mass and space
analysis. Stability aspects, Resistance, propulsion. Seakeeping and
manoeuvering considerations in design. Structural considerations.
Survivability Cost aspects. Special types of hull forms. Computer
aided ship design.

AML795 Submarine Design

3 Credits (3-0-0)

Flotation and trim. Hydrostatics. Survivability. Surface unsinkability.
Stability. Design of pressure proof structures. Design of school mounts
of equipments. Resistance. Methods of drag reduction. Selection
propulsion system. Endurance and indiscretion rates. Sea motions.
Manoeuverability in vertical and horizontal planes and control surface
design. Habitability. Ergonomics. Stealth systems. Submarine design
procedures. System approach of submarine design and military
economic analysis. Use of computers in submarine design. Outer hull
lines development. Simulation of submarine in vertical plane.

APL796 Advanced Solid Mechanics

3 Credits (3-0-0)

Large deformation kinematics, lagrangian stress and strain tensors,
balance laws in lagrangian framework, nonlinear constitutive modeling,
nonlinear theory of beams and buckling, wave propagation, theory of
plasticity, solution of elasticity problems — contact modeling, multiscale
modeling etc.

AMS801 Independent Study
3 Credits (0-3-0)

AMS802 Independent Study
3 Credits (0-3-0)

AMLS803 Continuum Mechanics

3 Credits (3-0-0)

Fundamental concepts. Thermo-dynamics of homogenous processes.
Equipresence. Kinematics. Field laws. Constitutive equations of simple
materials. The isotropy group. Representative applications of solids,
fluids and materials with fading memory.

APL805 Advanced Finite Element Method

3 Credits (3-0-0)

Pre-requisites: APL705

Variational calculus; Weak formulation of governing equations and its
linearization; discretization of nonlinear weak form and its solution;
convergence requirement of shape functions; systematic generation of
higher order elements; mixed FEM/penalty method; non-uniform and
adaptive discretization — p and H convergence; solid-fluid interaction
problems; Generalized and extended finite element methods.

APD811 Major Project Part-I
6 Credits (0-0-12)

AML811 Advanced Computational Fluid Dynamics

3 Credits (3-0-0)

Transport equation in rotating reference frame, finite volume methods
including higher order upwinding, grid generation, Galerkin & upwind

finiteelement methods, considerations in discretization of turbulence
models, rotating reference frame, hybrid methods grindinless methods,
multigrid method, special topics chosen from phase change problem,
tow-phase flow, compressible flow and numerical simulation.

APD812 Major Project Part-II
12 Credits (0-0-24)

AMDS813 Major Project Part-I
6 Credits (0-0-12)

AMLS813 Impeller Pumps

3 Credits (3-0-0)

Fundamental notations and classification of impeller pumps. Flow
through impeller. Euler’s equation, pressure and velocity distribution
in impeller passages. Influence of finite nhumber of blades, impulse
and reaction types of impellers. Dynamic similarity. Impeller shapes.
Blades with single curvature and double curvature.

Centrifugal pumps, single and multistage. Mixed flow pumps, helical
and diagonal pumps. Propeller pumps, circular cascades. Inlet and
outlet systems. Cavitation and net-positive suction head considerations.

AMDS814 Major Project Part-1I
12 Credits (0-0-24)

AMLS814 Fluid Transportation Systems

3 Credits (3-0-0)

Mechanism of transportation of materials by fluid flow. Rheology and
classification of complex mixtures. Fundaments of two-phase flow.
Phase separation and setting behavior. Slurry pipeline transportation.
Design methods. Terminal facilities. Pipe protection. Pneumatic
conveying, pneumocapsule and hydrocapsule pipelines. Metrology
associated with pipelines.

AMLS815 Hydrodynamic Stability

3 Credits (3-0-0)

Formulation of hydrodynamic stability problems in various situations
of flows, and particularly for parallel flows. Waves and allied
experimental studies. Study of laminar to turbulent transition.
Non-linear stability theories.

AML816 Compressible Fluid Flow and Gas Dynamics
3 Credits (3-0-0)

Review of one-dimensional flows. Two-dimensional flows. Shocks and
interactions. Small perturbation theory. Method of characteristics.
Stock-boundary layer interaction. Viscous effects. Introduction to
flows with chemical reactions. Dynamics of radiating gases.
Hypersonic flows.

AMLS820 Advances in Fluid Engineering

3 Credits (3-0-0)

A course on any advanced topic in the area of Fluid Engineering may
be floated under this number.

AMLS821 Flow Induced Vibrations

3 Credits (3-0-0)

General governing equations for solid-fluid interaction problems.
Decoupling approximations. Acoustically applied forces. Steady-
state scatter, transient scatter and transient shock response.
Hydrodynamically applied forces Flow induced noise, dynamic
divergence of compliant surfaces, flutter, stability of boundary layer
on compliant surfaces, propeller induced forces. Aeroelastic flutter
of plates, linear and non-linear response. Flow induced vibrations of
pipes and tube arrays etc.

APL831 Theory of Plates and Shells

3 Credits (3-0-0)

Basic assumptions of two-dimensional theories, Theory of surfaces,
Strain-displacement relations in shell coordinates, Stress-resultants,
General governing equations of motion, Boundary conditions.
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Analytical solutions for bending and vibration of rectangular plates and
circular plates. Approximate solution techniques. Membrane theory and
its applicability, Membrane and general bending solutions cylindrical,
conical and spherical shells, and pressure vessels. Selected problems
on the stability. Design considerations.

AMLS832 Applications of Theory of Plates and Shells

2 Credits (2-0-0)

Introduction. Recapitulation of classical plate theory. Orthotropic plate
bending. Simplified 4th order theory. Panels and grillages. Navier’s
and Levy’s solutions. Stability. Bending of circular cylindrical shells.
Stability of semi-infinite and finite cylinders. Donnel equations. Shells
of revolution. Applications.

AMLS833 Applied Plasticity

3 Credits (3-0-0)

Fundamentals of plasticity theory. Solution of elastoplastic problems.
Theory and application of slip-line field. Bound theorems. Plastic
anisotropy. Large deformations. Dynamic plasticity.

AMLS834 Structural Stability

3 Credits (3-0-0)

Types of instability, static, dynamic and energy criterion of buckling.
Imperfection sensitive structures. Applications to columns, beams,
plates and shells. Follower forces, non-conservative loads.

APL835 Mechanics of Composite Materials

3 Credits (3-0-0)

Composites, Various reinforcement and matrix materials, Strength
and stiffness properties, Effective moduli, Spherical inclusions, Bio-
composites, cylindrical and lamellar systems, Laminates: Laminated
plates, Analysis and Design with composites, Fiber reinforced
pressure vessels, dynamic, inelastic and non-linear effects, Fabrication
of composites, Machining of composites, Strength evaluation,
Technological applications.

AML836 Non-linear Vibration and Chaos
3 Credits (3-0-0)
Pre-requisite: AML701/AML734/CEL719/MEL733

Non-linear system. Analytical and graphical solutions. Solution stability
and bifurcation. Fourier transforms. Poincare section. Temporal chaos
in dissipative systems. Simple and strange attractors. Fractal dimension
and geometric characterization. Hopf bifurcation and limit cycle. Sub-
harmonic instability and periodic doubling.

AMLS837 Structural Mechanics

3 Credits (3-0-0)

Matrix analysis of structures. Displacement methods. Substructuring
grillages. Finite element methods for a structural continuum. Element
behaviour. Element families. Computational aspects of finite element
methods.

AMLS838 Non-linear Mechanics

3 Credits (3-0-0)

Singular points of non-linear systems. Phase plane and limit cycles.
Non-linear conservative systems. Variational techniques for solving
autonomous, resonant and non-resonant systems and asymptotic
methods. Application to beams, plates and shells.

AMLS840 Advances in Solid Mechanics

3 Credits (3-0-0)

An advanced course on any specialized topic in the area of Solid
Mechanics may be given under this number. The course content will
be announced by the teacher.

AML841 Advanced Theory of Elasticity

3 Credits (3-0-0)

Two-dimensional problems in elasticity using complex variable
techniques and conformal mapping. Three-dimensional problems.
General representation theorems. Stability theory. Dynamics elasticity.
Theory of rods.

AMLS851 Fracture Mechanics

3 Credits (3-0-0)

Linear elastic fracture mechanics-Energy approach and stress intensity
factor approach. General yielding fracture mechanics. Concept of crack
opening displacement and J integral fracture criteria. Evaluation of
fracture mechanics parameters. Fracture safe designing of structures
and machine components. Service failure analysis.

AMLS852 Engineering Failure Analysis and Prevention
3 Credits (3-0-0)

Common causes of failure. Principles of failure analysis. Fracture
mechanics approach to failure problems. Techniques of failure analysis.
Service failure mechanismsductile and brittle fracture, fatigue fracture,
wear failures, fretting failures, environment induced failures, high
temp. Failure. Faulty heat treatment and design failures, processing
failures (forging, casting, machining etc.), failure problems in joints
and weldments. Case studies for ferrous and non-ferrous metallic
parts and parts made from polymers and ceramic.

AMLS854 Advances in Physical Metallury

3 Credits (3-0-0)

Recent developments in phase transformations. Phase equilibrium in
ternary alloys. Fracture resistant design.

AMLS8S55 Solid State Phase Transformations

3 Credits (3-0-0)

Classification of solid state phase transformations. Nucleation and
growth concepts. Spinodal decomposition. Specific transformations
such as martensitic, polymorphic, re-crystallization, particle
coarsening, etc. Crystallographic aspects of phase transformations.

AMLB856 Electron Metallography and Electron Diffraction
3 Credits (3-0-0)

Interaction of electrons with matter electron optical systems. Term:
Principles of electron diffraction, double diffraction. Fine structure of
diffraction patterns. Theory of contrasts and applications to the study
of imperfections and phase transformation. Techniques of specimen
preparation.

Analysis of micrographs and diffraction patterns. SEM contrast in
SEM and applications to the study of material problems. High voltage
electron microscopy. TEM & STEM base methods of microdiffraction.

AML857 Quantitative Metallography

3 Credits (3-0-0)

Introduction to probability theory. Geometric probabilities.
Determination of volume, surface area, length, average size and
number in volume. Particle size distribution. Coarsening of particles.
Dislocation densities and strain measurements. Various applications
of materials science and engineering.

APL871 Product Reliability

3 Credits (3-0-0)

Reliability; basic concepts, Uncertainty in engineering systems;
Modeling, Multiple random variables, product failure theories, Failure
models, Limit state function, Probability distribution, PDF & CDF,
Evaluation of joint probability distribution, Markov Process, Stochastic
Finite Element Analysis, Randomness in response variables, First
and higher order methods for reliability assessment, Deterministic &
probabilistic approach, Risk based design, Maintainability, Central limit
theorem, load and resistance approach, Fault tree approach, system
reliability, stress strength interference method, Monte-Carlo and other
simulation techniques, Regression analysis, Software based reliability
analysis, Sensitivity analysis and reliability based design optimization,
international standards, Applications & case studies.

AML872 Optimization Techniques

3 Credits (3-0-0)

Classical optimization techniques for unconstrained optimization.
Kutur Tucker conditions. Sensitivity analysis for linear programming
problems. Non-linear programming. Penalty function methods.
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Sequential linear programming. Feasible direction methods. Quadratic
programming. Geometric programming. Integer programming.
Application in engineering design.

AML873 Design for Production

3 Credits (3-0-0)

Basic concepts and goals of design for production. Processes, machines
and tools for the manufacture of parts made from metals, ceramics
and polymers. Significance of form in case of manufacture. Attainable
tolerances. Industrial finishes like painting, polishing, anodising nickel
and chrome painting, surface texturizing. Value analysis. Group
technology. Assembly strategies. Design for quality.

AML874 Critical Product Evaluation
3 Credits (3-0-0)
Value analysis. Quality standards in electronic, optical, mechanical

and other products. Critically examining product literatures, raising
questions, filling gaps in information and discovering hidden details

from product literature. Indentifying areas of design action by
identifying limitations in existing products and gaps in market segment.
Examining and existing product for appreciation and detailing.

AML883 Properties and Selection of Engineering
Materials

3 Credits (3-0-0)

Properties and uses of ferrous and non-ferrous metals, ceramics and
polymers in product design.

APD895 MS Research Project
36 Credits (0-0-72)

AMD897 Minor Project

3 Credits (0-0-6)

AMDB899 Design Project
10 Credits (0-0-20)
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Department of Biochemical Engineering and Biotechnology

BBL110 Molecular Biotechnology

3 Credits (3-0-0)

Overlaps with: BBL131, BBL132

The topics include introduction to cell, membrane structure and
transport, enzyme technology, gene technology, Protein engineering
and design, glycolysis and gluconeogenesis, citric acid cycle, ATP
production, cell cycle, cell signalling, recombinant DNA technology
including PCR, electrophoresis, cloning, and application of biological
principles in Environmental Biotechnology.

BBL131 Principles of Biochemistry

4.5 Credits (3-0-3)

Introduction-aims and Scope; Non-covalent interactions in biological
systems, Carbohydrates-structure and function; Proteins-structure
and function; Nucleic acids-structure and function Protein purification
techniques; Introduction to enzymes; Vitamins and coenzymes;
Lipids and biological membranes; Transport across cell membrane;
Design of metabolism; Metabolic pathways for breakdown of
carbohydrates-glycolysis, pentose phosphate pathway, citric acid
cycle, electron transport chain, Photo-phosphorylation; Oxidation of
fatty acids; Gluconeogenesis and control of glycogen metabolism,
Signal transduction.

Laboratory: Estimation of proteins and nucleic acids; Extraction
of lipids; Separation of lipids using thin layer chromatography, Gel
filtration and ion exchange chromatography; Gel electrophoresis,
Determination of enzymatic activities and determination of Km, Vmax.
Identification of intermediates of EMP pathway.

BBL132 General Microbiology

4.5 Credits (3-0-3)

The topics include introduction to prokaryotic and eukaryotic cell
structure; different groups of microorganisms; microbial nutrition and
growth; metabolism including important pathways; reproduction and
recombination; preservation and control of microbial cultures; viruses;
microbial pathogenicity.

Laboratory: Preparation and sterilisation of culture media, isolation
of bacteria, Staining, Biochemical tests for identification of
microorganisms, Antibiotic sensitivity, Bacterial growth curve, effect
of environmental factors on bacterial growth, microbial diversity in
environmental samples.

BBL133 Mass and Energy Balances in Biochemical
Engineering

3 Credits (3-0-0)

Overlaps with: CLL231, CHL251

Stoichiometric relations and yield concepts, Maintenance coefficient,
Mass balance based on available electron concept; Units and
dimensions, Fundamentals of material balance, Balance on unit
processes and reactive systems, Behaviour of ideal and real gases,
vapour pressure, humidity and saturation. Energy balance, Heat
capacity of gases, liquid and solids, Latent heat, Heat of reaction,
formation and combustion, solution and dilution. Energy balance of
reactive and non-reactive processes. Unsteady state material and
energy balance in bioprocess. Case studies.

BBL231 Molecular Biology and Genetics

4.5 Credits (3-0-3)

Pre-requisites: BBL131, BBL132

Historical development and essentials of Mendelian genetics.
Chromosomal theory of inheritance. Evolution and development of
molecular biology. DNA model and classes. Organization of eukaryotic
chromosome — the chromatin structure. Gene structure and Genome.
Transposon. Genetic Information and its perpetuation — DNA
replication, damage and repair. Telomere and Aging. Transcription,
translation. Molecular biology of bacteriophage lamda. Gene exchange
in bacteria. Gene regulation in prokaryotes. The operon model — lac,
ara, trp operons and gene regulation. Gene Regulation in Eukaryotes.
DNA Methylation and Genomic Imprinting.

Laboratory: Isolation of genomic and plasmid DNA, Agarose Gel
Electrophoresis of DNA, Restriction digestion of DNA, RNA isolation,
Primer design, PCR, RT-PCR, Competent cell preparation and
Transformation, Gene Induction.

BBL331 Bioprocess Engineering

3 Credits (3-0-0)

Pre-requisites: BBL132, BBL133

Microbial growth, substrate utilisation, and product formation kinetics;
simple structured models; batch, fed-batch, repeated fed-batch, CSTR,
CSTR with recycle, multistage CSTRs, and PFR; aeration and agitation;
rheology of fermentation fluids; mixing and scale-up; air sterilization;
media sterilization; design of fermentation media; aseptic transfer.

BBP332 Bioprocess Engineering Laboratory

1.5 Credits (0-0-3)

Pre-requisites: BBL131, BBL132

Laboratory: Design and execution of simple laboratory scale
experiments on the following topics: Estimation of cell mass; different
phases of microbial growth; Mass and energy balance in a typical
bioconversion process; Concept of limiting nutrient and its effect on
cell growth; growth inhibition kinetics; product formation kinetics in a
fermentation process; aerobic and anaerobic bioconversion process;
power consumption in a fermentation process and its correlation with
rheology of the fermentation fluid; different agitator types; mixing
time in a bioreactor; quantification of KLa in a fermentation process;
Heat balance across a batch sterilization process; Assembly and
characterization of pH/DO electrodes.

BBL341 Environmental Biotechnology

3 Credits (3-0-0)

Pre-requisites: CVL100 and EC 80

Principles and concepts of ecosystem; Energy transfer in an
ecosystem; Nutrient cycling; Basics of Environmental Microbiology,
Environmental health: Ecotoxicology — Heavy metals, pesticides and
their effects, Indices of toxicity, Measurement of pollution (techniques
and instrumentation), Dose-response relationship. Microbial
biosensors in environmental monitoring, Environmental technologies:
Microorganisms and renewable sources of energy, Biodegradation
and bioremediation (phyto and microbial), Energy and nutrient
recovery during waste treatment, Molecular tools in Environmental
Biotechnology, Role of biotechnology in environmental protection.

BBL342 Physical and Chemical Properties of
Biomolecules

3 Credits (2-1-0)

Pre-requisites: BBL131

Characteristic features of Biological system, Structure-function
relationships. Characterization of biomolecules by molecular shape,
size and molecular weight. Properties of biomolecules in solution:
Diffusion, ultra-centrifugation and electrophoresis. Optical properties
of biomolecules; Spectroscopic methods: IR, NMR, Optical rotary
and circular dichroism & imaging methods: Bright, darkfiled and
fluorescence imaging.

BBL343 Carbohydrates and Lipids in Biotechnology

3 Credits (2-1-0)

Pre-requisites: BBL131 and EC 60

Introduction, Molecular structure of polysaccharides, Enzymes degrading
polysaccharides, Physical properties of polysaccharides, Production
of microbial Polysaccharides, Food usage of exopolysaccharides,
Industrial Usage of exopolysaccharides, Medical applications of
exopolysaccharides Molecular structure of lipids, Physical properties of
lipids, Oleaginous microorganisms and their principal lipids, Production
of microbial lipids, Modification of lipids for commercial applications,
Extracellular microbial lipids and biosurfactants, Micelles and reverse
micelles in biology, Liposomes in drug delivery.
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BBV350 Special Module in Biochemical Engineering
and Biotechnology
1 Credit (1-0-0)

BBD351 Mini Project (BB)
3 Credits (0-0-6)
Pre-requisites: EC 60

BBL431 Bioprocess Technology

2 Credits (2-0-0)

Pre-requisites: EC25

Chemical vs biochemical processing; Substrates for bioconversion
processes; Process technology for production of primary and
secondary metabolites such as ethanol, lactic acid, citric acid, amino
acids, biopolymers, industrial enzymes, penicillin, recombinant
glutathione and insulin.

BBL432 Fluid Solid Systems

2 Credits (2-0-0)

Pre-requisites: CLL231

Size reduction; crushing and grinding; equipment for size reduction;
screening; design procedure; Flow of fluids past a stationary particle
for low, medium and high Reynolds numbers; sedimentation and
sedimentation theory; thickeners and classifiers; flow through packed
beds; flow distribution, packing and pressure drop calculations;
fluidization; filtration theory and its application in plate and frame and
rotary vacuum filters; solid-liquid separation using centrifugation; ‘A’
concept in centrifugation for scale-up; different types of centrifuges
and their design; application for biological suspensions.

BBL433 Enzyme Science and Engineering

4 Credits (3-0-2)

Pre-requisites: BBL431

Introduction and scope; Chemical and functional nature of enzymes;
Application of enzymes in process industries and health care;
microbial production and purification of industrial enzymes; kinetics of
enzyme catalysed reactions; immobilization of enzymes; stabilization
of enzymes. Bioreactors for soluble and immobilized enzymes,
mass transfer and catalysis in immobilized reactors. Enzyme based
biosensors; enzyme catalysed process with cofactor regeneration;
Enzyme reactions in micro-aqueous medium and non-conventional
medium. Laboratory: Assay of enzyme activity and specific activity;
kinetic analysis of an enzyme catalysed reaction; Immobilization of
enzymes by adsorption and covalent binding; salt precipitation of
an enzyme; immobilization of microbial cells by entrapment; effect
of water and solvent on the lipase catalysed esterification reaction.

BBL434 Bioinformatics

3 Credits (2-0-2)

Pre-requisites: BBL131, BBL132

The topics include introduction to bioinformatics - resources and
applications, Biological sequence analysis, sequence alignment,
molecular phylogenetic analysis, genome organization and analysis,
protein analysis, molecular modeling and drug design.

BBL441 Food Science and Engineering

3 Credits (3-0-0)

Chemical constituents of foods, their properties and functions;
Characteristic features of natural and processed foods; Chemical/
biochemical reactions in storage/handling of foods; Units operations
in food processing- size reduction, evaporation, filtration etc.;
Methods for food preservation; Rheology of food products; Flavour,
aroma and other additives in processed foods; case studies of a few
specific food processing sectors, cereals, protein foods, meat, fish
and poultry, vegetable and fruit, milk products; legislation, safety
and quality control.

BBL442 Immunology

4 Credits (3-0-2)

Pre-requisites: BBL131, BBL132, BBL231

Historical background, Innate and acquired immunity. Cells and organs
of immune system. Molecules of immune system — immunoglobulins,
MHCs, Cytokines, T cell receptors. Generation of antibody and
T cell receptor diversity. Complement system. Humoral and Cell
mediated immunity. Immune regulation. Vaccines. Hybridoma.
Immunodeficiencies and AIDS. Transplantation immunity and cancer.

BBL443 Modelling and Simulation of Bioprocesses

4 Credits (3-0-2)

Pre-requisites: BBL331

Types of kinetic models, Data smoothing and analysis, Mathematical
representation of Bioprocesses, Parameter estimation, Numerical
Integration techniques, Parameter Sensitivity analysis, Statistical
validity, Discrimination between two models. Case studies Physiological
state markers and its use in the formulation of a structured model,
Development of compartment and metabolic pathway models
(Software Probe) for intracellular state estimation. Dynamic Simulation
of batch, fed-batch steady and transient culture metabolism, Numerical
Optimization of Bioprocesses using Mathematical models.

BBL444 Advanced Bioprocess Control

3 Credits (3-0-0)

Pre-requisites: CLL261

The course begins with an overview of classical control theory leading
to a detailed analysis of the stability of biological systems. Lyapunov
stability is introduced followed by concepts of nonlinear control
theory and applications to bioreactors. Control loops in metabolic
and protein networks are discussed in the background evolution and
motifs selected by natural systems. This leads to the introduction of
large protein interaction networks and study of their architectures.
Applications of these ideas in apriori analysis of synthetic circuits are
examined. The course ends with case studies from the literature.

BBL445 Membrane Applications in Bioprocessing

3 Credits (3-0-0)

Milk/cheese processing, Fruit/sugarcane juice processing,
Pharmaceuticals/ Therapeutic drugs processing and membrane
coupled separation of biomolecules; Membrane based bioreactor
for cell/enzyme recycle; Mammalian/plant cell culture; Case studies.

BBL446 Biophysics

3 Credits (3-0-0)

Pre-requisites: PYL100, BBL131

Spectroscopic methods in biophysics, conformational changes in
biological processes, biological energy conservation and transduction,
photosynthesis, transport across biomembranes, the biophysics
of motility, the biophysics of the nerve impulse, single molecule
biophysical studies.

BBL447 Enzyme Catalyzed Organic Synthesis

3 Credits (2-0-2)

Pre-requisites: BBL131 and EC 90

Enzymes as biocatalysts. Various reaction media for enzyme catalyzed
reaction [water, water poor media such as organic solvents, ionic
liquids] and mixed solvents. Advantages of medium engineering.
Fundamentals of non-aqueous enzymology [pH memory, molecular
imprinting]. Improving biocatalysis in water and water poor media
[chemical modification, immobilization, applications of protein
engineering/directed evolution]. Enzyme promiscuity and its
applications in organic synthesis. Biocatalytic applications in organic
synthesis, hydrolytic reactions, oxidation reduction reactions, formation
of C-C bond, addition and elimination reactions, glycosyl transfer
reactions, isomerization, halogenation/dehalogenation reactions.
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BBD451 Major Project Part 1 (BB1)
3 Credits (0-0-6)

BBD452 Major Project Part 2 (BB1)
8 Credits (0-0-16)

BBL731 Bioseparation Engineering

4.5 Credits (3-0-3)

Pre-requisites: BBL331, BBL432, BBL433

Characteristics of bio product, flocculation and conditioning of
fermented medium, Revision of mechanical separation (filtration,
Centrifugation etc.), cell disruption, Protein precipitation and
its separation, Extraction, Adsorption Desorption processes,
Chromatographic methods based on size, charge, shape, biological
affinity etc., Membrane separations- ultrafiltration and electrodialysis,
Electrophoresis, Crystallization, Drying, Case studies. Laboratory:
Conventional filtration batch & continuous, Centrifugation in batch
and continuous centrifuge, Cell disruption, Protein precipitation and
its recovery, Thin Layer Chromatography (TLC), Membrane based
filtration- ultrafiltration in cross. Flow modules and microfiltration,
electrodialysis, Adsorption Column Studies and Freeze Drying Studies.

BBL732 Bioprocess Plant Design

4 Credits (3-0-2)

Pre-requisites: APL100 CLL251 CLL252 BBL331 BBL432
Introduction; General design information; Mass and energy balance;
Flow sheeting; Piping and instrumentation; Materials of construction
for bioprocess plants; Mechanical design of process equipment; Vessels
for biotechnology applications; Design considerations for maintaining
sterility of process streams and processing equipment; Selection and
specification of equipment for handling fluids and solids; Selection,
specification and design of heat and mass transfer equipment used
in bioprocess industries; Utilities for biotechnology production plants;
Process economics; Bioprocess validation; Safety considerations;
Case studies.

Laboratory: Design of the complete process plant for an identified
product or service. Each student to choose a separate product/industry

BBL733 Recombinant DNA Technology

3.5 Credits (2-0-3)

Pre-requisites: BBL131, BBL132, BBL231 or Masters’ degree
in Bioscience

Restriction and other modifying enzymes, Cloning vectors (plasmid,
(-based, phagemids, high capacity) and expression vectors, Expression
in bacterial, yeast and mammalian systems, Construction of genomic
and cDNA libraries, DNA Sequencing, Polymerase chain reaction,
Invitro mutagenesis, Genome mapping, Stability of recombinant cells
in production of biochemicals.

BBL734 Metabolic Regulation and Engineering

3 Credits (3-0-0)

Pre-requisites: BBL331, BBL431

Regulatory mechanisms for control of enzyme synthesis - an overview;
Control of enzyme activity- proteolysis, covalent modification and
ligand binding; Metabolic control theory and metabolic flux analysis;
Metabolic regulation of a few major metabolic pathways especially
those relevant to bioprocess industries; Pathway engineering;
Application of gene cloning in re-directing cellular metabolism for
over-production of a few industrial products; Strategies to overcome
regulatory mechanisms for over-production of several industrially
important primary and secondary metabolites such as alcohols, organic
acids, amino acids, enzymes and therapeutic compounds.

BBL735 Genomics and Proteomics
3 Credits (2-0-2)
Pre-requisites: BBL231, BBL733

Introduction to -omes and -omics; GENOMICS - Genome sequencing
and assembly; Next-generation sequencing; Studying gene expression

and function; High throughput gene expression and analysis.
PROTEOMICS - Sample preparation; Separation methods; Mass
Spectroscopy and de novo sequencing; Comparative Proteomics;
Protein-protein interactions.

BBL736 Dynamics of Microbial Systems

3 Credits (3-0-0)

Pre-requisites: BBL331, BBL432, BBL433

Stability analysis; analysis of multiple interacting microbial populations;
stability of recombinant cells; Structured models of gene expression

and growth, Cell cycle and age-dependent (segregated) models,
Single-cell (stochastic) models of gene expression.

BBL737 Instrumentation and Analytical Methods in
Bioengineering

3 Credits (2-0-2)

Pre-requisites: BBL131

Introduction to methods used in Analytical Bioengineering,
Electrophoretic methods, Principles and applications of chromatography
(GC, HPLC, FPLC, HPTLC), Spectrophotometry (UV-visible),
Fluorescence methods, FTIR, Circular dichroism, Mass spectrometry
(GC-MS, LC-MS, ICP-MS), Immunology based analytical methods
(ELISA), gPCR, Advanced Microscopy techniques (Electron Microscopy,
Confocal Microscopy).

BBL740 Plant Cell Technology

3 Credits (2-0-2)

Pre-requisites: BBL331

Special features and organization of Plant cells. Totipotency,
regeneration of plants, Plant products of Industrial importance.
Biochemistry of major metabolic pathways and products. Autotrophic
and heterotrophic growth, Plant growth regulators and elicitors, Cell
suspension culture development: methodology, kinetics of growth and
production formation, nutrient optimization. Production of secondary
metabolites by suspension cultures with a few case studies. Biological
and technological barriers-hydrodynamic shear and its quantification,
mixing and impeller design aspects. Plant cell reactors: comparison
of reactor performances Immobilized plant cell and cell retention
reactors. Hairy root induction and their mass propagation in different
bioreactor configurations. Use of engineering optimization protocols
for enhanced plant metabolite production in the bioreactor.

Laboratory: Development of callus and suspension cultures of plant
cells; shear sensitivity; growth and product formation kinetics in
suspension cultures; development of hairy root cultures & study of
growth kinetics; production of secondary metabolites in bioreactors
using suspension cultures/hairy roots/ immobilized cells

BBL741 Protein Science and Engineering

3 Credits (3-0-0)

Pre-requisites: BBL131 BBL231 or Masters’ degree in Bioscience
Introduction and aim; Basic structural principles of proteins-amino
acids; Motifs of protein structure and their packing: alpha domain,
alpha/Beta domain, Antiparallel B structures; Protein folding and
assembly — protein folding pathways for single and multiple domain
proteins; Recovery of active proteins from inclusion bodies; Structure
prediction-structural classes, secondary and tertiary protein structure
prediction; Sequence homology searches; Strategies for protein
engineering — random, site-directed, case studies; Drug-protein
interactions and design, Rational protein design.

BBL742 Biological Waste Treatment

4 Credits (3-0-2)

Pre-requisites: BBL132, BBL331 or Bachelor’s degree in
Engineering or Masters’ degree in Science

Qualitative and quantitative characterization of wastes; Waste

disposal norms and regulations; Indian regulations; Principles of
biological treatment; Aerobic and anaerobic biological wastewater
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treatment systems; Suspended and attached cell biological wastewater
treatment systems; Biological nutrient removal; Treatment plant design
calculations; Treatment and disposal of sludge; biological means for
stabilization and disposal of solid wastes; Treatment of hazardous and
toxic wastes; Degradation of xenobiotic compounds; bioremediation.
Laboratory: Characterization of wastes; Design calculations for various
types of wastes using various types of biological processes.

BBL743 High Resolution Methods in Biotechnology

3 Credits (2-0-2)

Pre-requisites: BBL131, BBL331 or Masters’ degree in Bioscience
Need for high resolution separation for biologicals; Difficulties with
traditional methodologies; Affinity precipitation and partitioning; MF/
UF/NF for high resolution separation; chromatography techniques;
Affinity chromatography and electrophoresis, Separation by gene
amplification (PCR), Molecular imprinting.

BBL744 Animal Cell Technology

4 Credits (3-0-2)

Characteristic of animal cell, metabolism, regulation and nutritional
requirements; Kinetics of cell growth and product formation and effect
of shear force; Product and substrate transport; Perfusion bioreactors,
Hollow fiber bioreactor, Operational strategies and integrated
approach; Micro and macro carrier culture; Hybridoma technology;
Genetic engineering in animal cell culture; Scale-up and large scale
operation; Case studies.

Laboratory: Cell culture in static phase (T-flask), quantification of cell
growth, monolayer culture, determination of critical shear stress, micro
carrier, Cell viability assay. Case studies to understand growth kinetics
and product kinetics in actul cell culture system.

BBL745 Combinatorial Biotechnology

3 Credits (3-0-0)

Solid phase synthesis, solution phase synthesis, encoding technologies,
deconvolution methods, Tools for Combinatorial Biotechnology, Display
libraries, Applications.

BBL746 Current Topics in Biochemical Engineering and
Biotechnology

3 Credits (3-0-0)

Pre-requisites: BBL131, BBL331

BBL747 Bionanotechnology

3 Credits (3-0-0)

Pre-requisites: BBL131 or Masters’ degree in Bioscience
Introduction, Self-assembly of biomolecules in nanotechnology;
Bacterial S-Layer, Biomimetic Ferritin, Biodegradable nanoparticles
for drug delivery to cells and tissues, Polymer Nanocontainers, Ion
channels as molecular switches, Patch clamp technique, Protein based
nanoelectronics, Bacteriorhodopsin and its technical applications,
Carbon Nanotubes: Towards next generation biosensors, Molecular
Lego: Design for molecular actuators, Biological Membranes,
Magnetosomes: Trapping nano-magnetite in biological membranes,
Biomolecular Motors, Techniques used in Bionanotechnology
Nanoanalytics: Fluorescent Quantum Dots for Biological Labelling,
Nanoparticle Molecular Labels.

BBL748 Data Analysis for DNA Microarrays

4 Credits (3-0-2)

Pre-requisites: BBL131, BBL231, BBL733

Microarray technology, Basic digital imaging and image processing,
Probabilities, common distributions, Bayes’ theorem, Analyzing
microarray data with classical hypothesis testing, Analysis of variance,
Experimental Design, Analysis and visualization tools: Box plots,
Scatter plots, Histograms, Cluster Analysis: one-way, two-way,
Graphic, Methods for selection of differentially regulated genes,
Hypothesis driven experiments using focused microarrays, Biological
interpretation, Commercial software available.

BBL749 Cancer Cell Biology

4.5 Credits (3-0-3)

Pre-requisites: BBL131 BBL132 BBL231

This course provides students with a deeper understanding of cancer
biology and is heavily focused on experiments: Topics include: Cancer
Biology Overview, Types of Cancer, Causes for cancer, Oncogenes and
Tumor suppressors, Cell Cycle and Regulation, Cell Differentiation, Cell
Death Pathways (Apoptosis, Autophagy), Necrosis, Cell Senescence,
Cell Adhesion and Motility, Cancer Epigenetics and sRNAs, Cancer
Genome instability, Tumor Immunity, Growth Signaling pathways,
Tumor angiogenesis, Cancer Stem Cell, Diagnosis, prognosis and
treatment of cancer.

Laboratory: Experiments on Cell cycle, Differentiation, Necrosis and
Apoptosis, Senescence, Anchorage Independence, Cell Migration and
Invasion, MicroRNAs, Stem cell, Fluorescence Microscopy.

BBL750 Genome Engineering

3 Credits (2-0-2)

Genome engineering methods for bacteria, yeast, plants and
mammalian cells, Newer gene delivery methods, Next generation
cloning technologies.

BBV750 Bioreaction Engineering

1 Credit (1-0-0)

Definitions of volumetric and specific rates. Yield and productivity
of bioprocesses. Coupling of steady state black box stoichiometrics.
Metabolic Flux Analysis. Transient operation, and the sensitivity of
coupled enzymatic reactions to changes in the pathway flux. Design
of bio-reactors with volumetric isotropy. The role of mixing in industrial
bio-reactions. Large scale processes.

BBL810 Enzyme and Microbial Technology

3 Credits (3-0-0)

Isolation, development and preservation of industrial microorganisms;
Substrates for industrial microbial processes; Regulatory mechanisms
of metabolic pathways in industrial strains; Analysis of various
microbial processes used in production of biomass, primary and
secondary metabolites; Microbial leaching of minerals; Microorganisms
in degradation of xenobiotics and removal of heavy metals;
Biotransformations. Enzymes as industrial biocatalysts; production;
isolation; purification and application of industrial enzymes;
immobilized enzymes; stabilization of enzymes; enzyme catalyzed
organic synthesis; multienzyme systems.

BBL820 Downstream Processing

3 Credits (3-0-0)

Characteristics of biological materials; Pre-treatment;, Microbial
separation: Centrifugation and filtration, Cell disruption methods,
Protein precipitation, Extraction, Adsorption, Electrophoresis,
Chromatography, Ultrafiltration, Reverse osmosis, Isoelectric focusing,
Affinity based separations, Case Studies.

BBL830 Microbial Biochemisry

3 Credits (3-0-0)

Structure and function of biomolecules amino acids, proteins, lipids,
nucleotides and nucleic acids: Enzymes-structure and kinetics,
Vitamins and coenzymes, Metabolic pathways: Carbohydrate
metabolism: glycolysis, pentose phosphate pathway, citric acid cycle;
Bioenergetics oxidative phosphorylation and photo-synthesis: Fatty
acid metabolism; Amino acid metabolism; Regulatory mechanisms-
feedback inhibition, induction, catabolite repression; Nucleic acid and
protein biosynthesis.

BBP840 Laboratory Techniques in Microbial Biochemistry
2 Credits (0-0-4)

Estimation of carbohydrates/proteins/nucleic acids; separation of
phospho-lipids by thin layer chromatography; chromatographic
separation of proteins; identification and estimation of intermediates
of glycolytic pathway; oxidative phosphorylation; cell fractionation;
aseptic techniques; microscopic examination of bacteria & fungi;
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selected biochemical tests; plasmid DNA preparation; expression of
cloned DNA in bacteria; isolation of auxotrophic mutants.

BBL850 Advanced Biochemical Engineering

5 Credits (3-0-4)

Kinetics of cell growth; Mathematical models for substrate uptake
and product formation; Plasmid stability in recombinant cell cultures;
Kinetics of enzyme-catalyzed reactions; Media and air sterilization;
Cell cultivation strategies; Novel bioreactor designs; Developments
in aeration & agitation in bioreactors; immobilized whole cell and
immobilized enzyme reactors; RTD and mixing in bioreactors;
Dynamics of mixed cultures; Scale-up and scale down of bioreactors.

Laboratory: Microbial growth and product formation kinetics;
enzyme kinetics; Effects of inhibitor on microbial growth; enzyme
immobilization techniques; Bioconversion using immobilized enzyme
preparation; Bioconversion in batch, fedbatch and continuous
bioreactors; Oxygen transfer studies in fermentation; Mixing and
agitation in fermenters; RTD studies; Mass transfer in immobilized
cell/enzyme reactors.

BBD851 Major Project Part 1 (BB5)
6 Credits (0-0-12)

BBD852 Major Project Part 2 (BB5)
14 Credits (0-0-28)

BBD853 Major Project Part 1 (BB5)
4 Credits (0-0-8)

BBD854 Major Project Part 2 (BB5)
16 Credits (0-0-32)

BBD895 MS Research
36 Credits (0-0-72)
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CLL110 Transport Phenomena

4 Credits (3-1-0)

Vector and tensor analysis. Euler/Lagrangian viewpoint of momentum
transport, stress tensor and Newton'’s law of viscosity, shell momentum
balances. Derivation of equations of change for isothermal, non-
isothermal, and multicomponent systems. Solutions to 1D flow
problems involving Newtonian or non-Newtonian fluids, friction
factor. Mechanisms of energy transport, energy flux for conduction,
convection and viscous dissipation, solutions to 1D conduction and
convection problems. Mechanisms of mass transport, mass and molar
diffusion fluxes, derivation and application of continuity equation to
mass transfer in binary mixtures. Dimensional analysis of equations
of change to solve higher dimensional transport problems. Unsteady-
state momentum, heat, and mass transport.

CLL111 Material and Energy Balances

4 Credits (2-2-0)

Mathematics and engineering calculations, dimensional groups and
constants. Vapour pressure; Clausius-Clapeyron equation, Cox chart,
Duhring’s plot, Raoult’s law. Humidity and saturation, humid heat,
humid volume, dew point, humidity chart and its use. Crystallization,
dissolution. Ideal gas behavior. Material balance: solving material
balance problems with and without chemical reaction, recycle, bypass
and purge calculations, aid of computers in solving material balance
problems. Energy balance: closed and open systems, heat capacity,
calculation of enthalpy changes, energy balances with chemical
reaction, heat of vaporization, heat of formation, heat of combination,
heat of reaction.

CLL113 Numerical Methods in Chemical Engineering
4 Credits (3-0-2)
Overlaps with: MTL107, MTP290, MTL445, CVL734, COL726

Estimation and round-off error calculations. Solution of linear algebraic
equations via Gauss elimination, matrix inversion and LU decomposition,
Gauss-Seidel method. Solving non-linear algebraic equations with the
help of root finding. Numerical integration and differentiation. Solution
of ordinary differential equations encountered in initial/boundary
value problems via implicit and explicit methods, solution of partial
differential equations, Chemical engineering problems where the
above mentioned numerical schemes are involved will be illustrated.

CLL121 Chemical Engineering Thermodynamics

4 Credits (3-1-0)

Overlaps with: MCL140, MCL141, MCL142

Review of conservation of energy, mass and introduction to work-
energy conversions, and the concept of entropy. Application to closed
and open systems, application in analysis of energy and efficiency
of equipment. State and properties of pure fluids under different
conditions and in flow through equipment. Use of equations of
states, graphs, correlations and tables to estimate fluid properties,
understanding the relationships between fluid properties and changes
in properties. Equilibrium properties of pure materials and mixtures.
Understanding the phase behaviour and phase transitions of pure
fluids. Thermodynamic analysis of fluids in standard fixtures and
equipment (piping fixtures, power plants, engines, refrigerators).
Equilibrium behaviour of mixtures of fluids, the nature of interactions
between various fluids and how interactions affect their properties
and phase transitions. Introduction to separation processes based
on difference in equilibrium thermodynamic properties. Introduction
to reaction equilibria.

CLL122 Chemical Reaction Engineering I

4 Credits (3-1-0)

Introduction to rate equations, calculation of conversion in single
reaction, kinetics of homogeneous reactions. Derivation of reactor
design equations, analysis and sizing of reactors, data collection
and plotting to determine rate constants. Reactor networks (series/
parallel), concepts of selectivity and yield, reaction mechanisms.
Temperature and pressure effects on reactions and reactor design,
simultaneous material and energy balances, multiple steady-states.
Residence time distributions in non ideal reactors.

CLL133 Powder Processing and Technology

3 Credits (3-0-0)

Powder characterization for size, shape, surface area and flowability
and relation between them. Characterization techniques: light
scattering, light extinction, sedimentation, ultrasonic methods. Powder
storage: designing of silos, flow of powders, measurement of flow
factors, analytical methods for flow problems in chutes, cyclones and
silos, funnel and mass flow. Segregation of powder during flow through
chutes and air-induced flows. Segregation during heap formation.
Comminution equipment: selection and designing. Particle size control
in grinding circuit analysis. Gas-solid separation equipment, application
for pollution control.

CLL141 Introduction to Materials for Chemical Engineers
3 Credits (3-0-0)

Brief introduction to crystalline solids - metals and semiconductors, types
of atomic bonding and lattices. Semi-crystalline materials - ceramics,
polymers, copolymers, liquid crystals and surfactants. Amorphous and
composite systems such as glass, fibers, granular materials, matrices
and alloys. Role of materials selection in design, structure-property-
processing-performance relationships. Materials characterization via
experimental techniques. Special materials like biomaterials and zeolites.

CLL222 Chemical Reaction Engineering II

3 Credits (3-0-0)

Pre-requisites: CLL122

Definition of catalysis, homogeneous and heterogeneous catalysis.

Adsorption on catalytic surfaces, kinetic models, catalyst preparation,
physical characterization of catalysts, supported metal catalysts.

Mass transfer and internal diffusion effects in catalytic reactions,
Thiele modulus and effectiveness factor, falsification of kinetics,
catalyst deactivation.

Packed bed reactor design, introduction to other multiphase reactors, gas-
liquid reactors and enhancement factor. Gas-solid non-catalytic reactions.

CLL231 Fluid Mechanics for Chemical Engineers
4 Credits (3-1-0)
Pre-requisites: CLL110

Overlaps with: APL107, APL106, APL105

Introduction to fluids, Forces on fluids, Fluid statics, Hydrostatic force
on submerged bodies, Rigid body motion, Kinematics of flow - Eulerian
and Lagrangian descriptions, Flow visualization, Integral analysis -
mass and momentum balances, Bernoulli equation, Flow through pipes
and ducts, Flow measurement, Flow transportation - pumps, blowers
and compressors, Differential analysis of flow, Conservation of mass,
linear and angular momentum, Navier-Stokes equation, Unidirectional
flows, Viscous flows, Skin friction and form friction, Lubrication
approximation, Potential flows, Boundary layer theory, Blasius equation
for flow over a flat plate, Boundary layer separation, Drag and lift force
on immersed bodies, Similitude analysis, Turbulent flows.

CLL251 Heat Transfer for Chemical Engineers

4 Credits (3-1-0)

Pre-requisites: CLL110

Overlaps with: MCL242

Modes of heat transfer - conduction, convection, radiation; Heat
transfer coefficients in natural and forced convection; Basic
conservation equations; Heat transfer with phase change; Design of
double pipe heat exchangers, shell and tube heat exchangers and

evaporators; Introduction to radiative heat transfer. Unsteady state
heat transfer. Two-dimensional heat transfer problems.

CLL252 Mass Transfer I
3 Credits (3-0-0)
Pre-requisites: CLL110

Lattice, Fick’s, Stefan-Maxwell, Stokes-Einstein and irreversible
thermodynamic approaches to diffusivity of binary and multicomponent
system. Film theory and other theories of mass transfer. Analogy and
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correlation approaches to mass transfer coefficients in interphase
mass transfer. Analysis of co-current, counter-current and cross flow
stage cascades. Design and operating conditions of differential contact
equipment such as packed towers for absorption, adsorption, drying
and leaching.

CLL261 Process Dynamics and Control
4 Credits (3-1-0)
Pre-requisites: MTL100, CLL111

Overlaps with: MCL212, ELL225, ELL205

Introduction to automation, block diagrams; revision of Laplace
transform. Modeling based on transfer function approach, open-loop
systems: dynamic response of first order systems, first order systems
in series, second order systems, and transportation lag. Feedback
control: P, PI, PID controllers. Dynamic response of closed loop
systems Linear stability analysis: Routh stability criterion, root locus
diagrams. Frequency response: Bode diagrams, Nyquist diagrams,
Bode and Nyquist stability criterion. Controller tuning: Zeigler-
Nichols and Cohen-Coon methods. Introduction to advanced control:
feedforward control, cascade control, dead time compensation, ratio
control, internal model control.

CLL271 Introduction to Industrial Biotechnology
3 Credits (3-0-0)
Pre-requisites: CLL110

Overlaps with: BEN150, BBL431, BBL731

Introduction to biopharmaceutical industry. Monod kinetics. Michaelis
Menten kinetics. Introduction to the different bioprocessing unit
operations utilized in production of biotech drugs - upstream,
harvest, and downstream. Design, control and scale up of bioreactor.
Introduction to analytical methods used for characterization of biotech
products and processes (high performance liquid chromatography,
mass spectrophotometry, capillary electrophoresis, near infrared
spectroscopy, UV spectroscopy). Fundamentals and design of
filtration and other membrane based separation techniques. Process
chromatography - theory, practice, design and scale-up. Mixing,
heat transfer and mass transfer in bioprocessing unit operations.
Scale-up of filtration and chromatography unit operations utilized in
bioprocessing: procedures, issues that frequently occur and possible
solutions. Process design, control and optimization. Current topics in
biopharmaceutical technology.

CLL296 Nano-engineering of Soft Materials

3 Credits (3-0-0)

Pre-requisites: CLL121

Overlaps with: PYL421

Mathematical characterization of phase transitions in soft matter, e.g.
thin films, polymers and colloidal suspensions. Universality in phase
separation kinetics. Evolution of order parameter. Time dependent
mean field theories (MFTs). Kinetically-driven morphological changes
in nano-pattern formation in thin films. Colloidal crystallization and
at liquid fronts. Field-induced effects on assembly in complex fluids.

CLP301 Chemical Engineering Laboratory I
1.5 Credits (0-0-3)

Pre-requisites: CLL231, CLL251
Practicals in fluid mechanics and heat transfer.

CLP302 Chemical Engineering Laboratory II

1.5 Credits (0-0-3)

Pre-requisites: CLL331, CLL252

Practicals in unit operations, mechanical operations, fluid-particle

mechanics and principles of mass transfer.

CLP303 Chemical Engineering Laboratory III
1.5 Credits (0-0-3)

Pre-requisites: CLL121, CLL122

Practicals in reaction engineering, thermodynamics and chemical
processing.

CLL331 Fluid-Particle Mechanics

4 Credits (3-1-0)

Pre-requisites: CLL110, CLL231

Introduction to industries dealing with the particles (solid, liquid, gas,
soft-materials: colloids, polymer), solid particles: particle size, shape
and their distribution, relationship among shape factors and particle
dimensions, specific surface area, measurement of surface area and
particle size distribution, drag coefficient, packed bed, fluidization.
Sedimentation: settling, hindered settling, design of settling tank,
filtration, centrifugal separation, cyclone separator, mixing (solid-solid,
solid-liquid and liquid-liquid), segregation.

Size reduction, size enlargement, flow properties of slurries, behaviour
of colloidal particles in dispersed condition.

CLL352 Mass Transfer 11

4 Credits (3-1-0)

Pre-requisites: CLL252

Review of VLE. Separation quantification: separation factor, relative
volatility, key components, flash: graphical and algebraic (Richford-
Rice) method. Differential distillation, binary distillation: McCabe-Thiele
method - minimum reflux, minimum number of stages, open steam,
multiple feeds, side streams. Packed columns - HETP, HTU method.
Column pressure. Tray efficiency. Column sizing, sieve tray design,
packed column design.

LLE - equilibrium diagram, selection of solvent, design calculations
for single stage, cascade of stages using Hunter and Nash graphical
method, McCabe-Thiele method, continuous contacting.
Multicomponent system: selection of key components, approximate
- FUG method, DOF for cascade of stages, MESH formulation,
introduction to azeotropic and extractive distillation, adsoption
equilibrium, breakthrough curve.

CLL361 Instrumentation and Automation

2.5 Credits (1-0-3)

Pre-requisites: CLL261

Signals and standards (pneumatic, voltage, current). Basics of
control loop components: sensors, transmitters, transducers, control
valves, and converters. Measurement devices for process variables:
temperature, pressure, level, flow, pH, humidity, density, and viscosity.
Control valves, actuators, positioners; computer-based control
systems: PLC, DCS, SCADA.

CLL371 Chemical Process Technology and Economics
4 Credits (3-1-0)

Pre-requisites: CLL252, CLL122

Introduction to process flowsheet, equipment symbols and sections
of a chemical plant. Use of flowsheeting software. Process synthesis
and process flow diagrams of chemical plants (gas-liquid, liquid-
solid, gas-liquid-solid handling plants). Fertilizer technology:
manufacture of fertilizers including naphtha reforming, air separation,
ammonia synthesis technology. Utilities and safety issues in fertilizer
plants. Chlor-alkali and sulfuric acid manufacturing. Refining and
petrochemical technology: Crude occurrence, properties, distillation,
refinery processes and technology, petrochemical technologies. Semi-
conductor chip manufacturing. food technology. Safety and hazard
analysis, and debottlenecking of chemical plants. Introduction to
process engineering economics.

CLL390 Process Utilities and Pipeline Design

3 Credits (3-0-0)

Pre-requisites: CLL231

Transportation and measurement of utilities like air, water and steam.
Handling of steam. Design of insulation for steam carrying pipes,
water hammer. Design of flash tank. Water treatment and reduction of
scaling. Storage tank analysis for water. Piping network design, fittings
and valves. Air treatment: cleaning and Dehumidification, design of
refrigeration and air-conditioning systems. Transportation of air: duct
design, selection of blowers and compressors. Instrumentation and
control for fluid transportation. Energy audit for industrial air and
steam handling systems.
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CLL402 Process Plant Design
3 Credits (3-0-0)
Pre-requisites: CLL371

Overlaps with: CLL703

Plant layout and flowsheeting. Issues related to materials
handling, equipment selection and design (pumps, blowers and
compressions, mixers, conveyors, seperation columns, reactors),
utilities and auxiliaries, offsite facilities. Cost estimation. Selection
and detailed design of equipment. Steam handling. Valves, piping
and instrumentation. Environmental footprint assessment, pollution
reduction, and life cycle analysis of process plant.

CLD411 B. Tech. project

4 Credits (0-0-8)

Formulation of the problem. Literature search. Design and fabrication
of the experimental setup. Study of experimental techniques in the
case of experimental projects. Formulation of equations and analytical/
numerical solution in case of modeling projects. Development of
software. Analysis of results. Presentation of results and scientific
reporting in form of thesis and presentation.

CLD412 Major Project in Energy and Environment
5 Credits (0-0-10)
Pre-requisites: CLD411

CLD413 Major Project in Complex Fluids
5 Credits (0-0-10)
Pre-requisites: CLD411

CLD414 Major Project in Process Engineering, Modeling
and Optimization

5 Credits (0-0-10)

Pre-requisites: CLD411

CLD415 Major Project in Biopharmaceuticals and Fine
Chemicals

5 Credits (0-0-10)
Pre-requisites: CLD411

CLL475 Safety and Hazards in Process Industries

3 Credits (3-0-0)

Pre-requisites: CLL371

Loss statistics and prevention. Fires and explosions. Hazards related
to static electricity. Safety system designs for prevention of fire and
explosions. Hazards due to toxicity. Industrial hygiene. Hazards
identification and risk assessment methods. Event probability and
failure frequency analysis. Case studies.

CLL477 Materials of Construction

3 Credits (3-0-0)

Pre-requisites: CLL371

Types and mechanisms of corrosion, factors influencing corrosion.
Corrosion testing methods. Combating corrosion in metals and non-
metals. High and low temperature materials. Selection of materials of

construction for handling different chemicals. Industrial applications
and case studies.

CLL701 Modelling of Transport Processes

2 Credits (2-0-0)

Fundamentals of momentum transport, Mass and momentum
conservation equations and their applications to solve 1-D problems,
Fundamentals of heat transport, Equation of energy/temperature and
its application to solve problems involving conduction, Fundamentals
of mass transport, Equation of mass conservation and its application
to solve problems involving binary diffusion.

Introduction to methods for solution of algebraic equations, Methods
for solution of ODEs, Functions, approximations and regression
analysis, Introduction to Design of Experiments.

CLL702 Principles of Thermodynamics, Reaction
Kinetics and Reactors

2 Credits (2-0-0)

Introduction to thermodynamics; Notion of equilibrium, states and
reversibility; First and Second Laws of Thermodynamics; Equations
of state; Equilibrium behaviour of mixtures of fluids; Phase equilibria
and VLE; Reaction thermodynamics.

Reaction equilibria and chemical kinetics; Ideal reactors; Isothermal
reactor design; Temperature and pressure effects in ideal reactors;
Heterogeneous catalysis and effectiveness factors; Fluid-solid non-
catalytic reactions.

CLL703 Process Engineering

3 Credits (3-0-0)

Process synthesis, material balances and decision making in reactors
with recycle streams, input-output structure of flowsheet for batch
vs. continuous reactors, hierarchial approach for process engineering
design, reactor and separation system selection guidelines, distillation
column sequencing, heat exchanger network design, pinch technology,
utility selection, grand composite curve, steam and cooling water
circuits, integration of heat pumps and heat engines

Process economics: Cost estimation, annuities, perpetuities and
present value, tax and depreciation, profitability measures, comparison
of equipments and projects, NPV, IRR, risk management.

Process modeling tools: AspenPlus® or Promax that are used in
industry for large scale problem solving to undertake problems of
current interest.

CLP704 Technical Communication for Chemical
Engineers

1 Credit (0-0-2)

Technical paper and report writing, Knowledge of leading Chemical
Engineering journals and conferences, carrying out literature search,
research methodology, paper referencing and critiquing, ethics and
plagiarism, improving presentation and communication skills.

CLL705 Petroleum Reservoir Engineering

3 Credits (3-0-0)

Pre-requisites: CLL110, CLL121

Introduction of static model including porosity, permeability,
compressibility and saturations. Crude oil phase behaviour and
their measurement techniques for reservoir and laboratory settings.
Meaning and calculation of ‘oil in place’ numbers with respect to
different recovery mechanisms. Material balance for hydrocarbon
reservoirs. Pressure transient analysis. Primary, secondary and tertiary
recovery mechanisms, Buckley- Leverett theory (fractional flow curves)
for immiscible and miscible displacement. Production forecasting and
introduction to reservoir simulation.

CLL706 Petroleum Production Engineering

3 Credits (3-0-0)

Pre-requisites: CLL231, CLL121

Basic concepts: well drilling, well completions, drive mechanisms
for different reservoirs, Darcy’s law. Movement of fluids in the well,
different artificial lift mechanisms, VLP (vertical lift performance
curves), IPR (inflow performance relationships). Well analysis
tools (different well performance curves, well logging). Problem
identification in wells (examples). Well stimulation techniques.

CLL707 Population Balance Modeling

3 Credits (3-0-0)

Pre-requisites: MTL101, CLL331, CLL352

Theory of crystallization. Particle size distribution, particle phase
space. Population balance equation for convection in state space
(pure growth). Solution of PBE using method of characteristics. PBE
with breakage and coalescence/aggregation terms. Scaling theory
and phenomenological models for rate of breakage and coalescence
induced by turbulence. Solution of PBE for pure breakage and pure
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coalescence. Moment transformation of PBE. Numerical approaches
to solve PBE. Integrating PBE with transport equations.

CLL720 Principles of Electrochemical Engineering

3 Credits (3-0-0)

Volta and Galvani potentials, electrochemical potential, electrochemical
equilibrium, Nernst equation. Born-Haber cycle for enthalpy and Gibbs
free energy calculation, conventions for ionic species, solvation energy,
ionic equilibrium. Electrochemical cell, standard electrode potential,
Pourbaix diagram, Donnan potential, reversible electrode. Born model
for ion-solvation energy. Ion-ion interactions: Debye-Huckel theory,
activity coefficient of ionic solution, ion pair, Bjerrum theory and Fuoss
theory. Ionic transport: migration, extended Nernst-Planck equation,
electrochemical mobility and its relation with diffusivity, Stokes-Einstein
equation, ionic conductivity, transport number, Kohlrausch law.
Charged interface: surface excess quantity, Lippmann equation, Gouy-
Chapman model, Stern layer, internal and external Helmholtz layer,
zeta potential, energy of double layer. Electrokinetic phenomena: Non-
equilibrium formulation, diffusion potential, junction potential, Planck-
Henderson equation, pH electrode, electrosmosis, electrophoresis,
streaming potential, sedimentation potential. Introduction to electrode
kinetics: Butler-Volmer formulation, Tafel equation.

CLL721 Electrochemical Methods

3 Credits (3-0-0)

Galvani Potential, Butler-Volmer Equation, Tafel Equation. Potential
Step voltammetry, pulse voltammetry, cyclic voltammetry. Controlled
current methods, current-interrupt measurements. Conductivity
relaxation, impedance spectroscopy. Coulometric methods, scanning
probe techniques, spectro-electrochemistry.

CLL722 Electrochemical Conversion and Storage Devices
3 Credits (3-0-0)

Electrochemical cell, fuel cells, proton exchange membrane fuel cells,
solid oxide fuel cells. Batteries, lead acid battery, Nickel-metal hydride
(Ni-MH) rechargeable batteries, lithium-ion rechargeable batteries,
liquid-redox rechargeable batteries. Electrochemical supercapacitors.
Solar cells. Electrodialysis and reverse electrodialysis. Electrochemical
hydrogen production and storage.

CLL723 Hydrogen Energy and Fuel Cell Technology

3 Credits (3-0-0)

Overview of fuel cells: low and high temperature fuel cells. Fuel cell
thermodynamics — heat and work potentials, prediction of reversible
voltage, fuel cell efficiency. Fuel cell reaction kinetics — electrode
kinetics, overvoltages, exchange currents. Electrocatalysis - design,
activation kinetics. Fuel cell charge and mass transport - transport
in flow field, electrode and electrolyte. Fuel cell characterization- in-
situ and ex-situ characterization techniques, I-V curve, application of
voltammetry and frequency response analyses. Fuel cell modeling
and system integration. Fuel cell diagnostics. Balance of plant.
Different routes of hydrogen generation: electrolysis versus reforming
for hydrogen production, solar hydrogen. Hydrogen storage and
transportation, safety issues. Cost expectation and life cycle analysis.

CLL724 Environmental Engineering and Waste
Management

3 Credits (3-0-0)

Overlaps with: CVL100, CVL212, CVL311, CVL312, BBL742
The course covers the concept of ecological balance and the
contribution of industrial and human activities in the changes of the
environmental quality. Ecological cycles. Concept of pollutants and
regulatory measures for the maintenance of environmental quality.
Air pollution sources and its dependence on the atmospheric factors,
atmospheric stability and dispersion of pollutants. Control of emission
of pollutants using multi-cyclone systems, electrostatic precipitators,
bag filters, wet scrubbers for gas cleaning, adsorption by activated
carbon etc. Water pollution, its causes and effects. Pollutants and its
dispersion in water bodies to predict water quality through modeling.
Concept of inorganic and organic wastes and definition of BOD and
COD. Control of water pollution by primary treatment and biological

treatment systems. Solid waste management systems. Hazardous
waste treatment, disposal and storage in engineered landfill.

CLL725 Air Pollution Control Engineering

3 Credits (3-0-0)

Pre-requisites: CLL222

Overview of air pollution from mobile and stationary sources. Modeling
of emission profile from IC engine. Effect of fuel type and quality
and engine performance on air quality. Automotive catalysts and
monoliths. Diesel particulate filters and their operation. Selective
catalytic reduction. Stationary sources of air pollutants. Household
pollutants and control of indoor air quality. Control of pollutants from
power plants.

CLL726 Molecular Modeling of Catalytic Reactions

3 Credits (3-0-0)

Pre-requisites: CLL222

Sabatier principle. Catalytic cycle, transition state theory. Ensemble
effect, defect sites, cluster size effects, metal-support interactions,
structural effects, quantum size effects, electron transfer effects.
Br@nsted-Evans-Polanyi relations. Reactivity of transition-metal
surfaces, quantum chemistry of chemical bond, bonding to transition
metals, chemisorption.

Kinetics of elementary steps (adsorption, desorption and surface
reactions). Reaction on uniform and non-uniform surfaces. Structure-
sensitive and non-sensitive reactions on metals.

Electronic structure methods, potential energy surface, Born—
Oppenheimer approximation, Hartree-Fock theory, self-consistent
field, Kohn-Sham Density Functional Theory, Bloch’s theorem and
plane wave basis set, exchange-correlation functionals, pseudo-
potential. Search for transition state, dimer method, nudged elastic
band method, density of states.

Catalysis by metals, oxides, sulfides and zeolites. Aqueous phase
heterogeneous catalysis and electrocatalysis.

CLL727 Heterogeneous Catalysis and Catalytic Reactors
3 Credits (3-0-0)

Pre-requisites: CLL222

Overlaps with: Basic concepts in heterogeneous catalysis, catalyst
preparation and characterization, poisoning and regeneration.
Industrially important catalysts and processes such as oxidation,
processing of petroleum and hydrocarbons, synthesis gas and related
processes. Commercial reactors: adiabatic and multi-tubular packed
beds, fluidized bed, trickle-bed, slurry reactors. Heat and mass transfer
and its role in heterogeneous catalysis. Calculations of effective
diffusivity and thermal conductivity of porous catalysts. Reactor
modeling. Chemistry and engineering aspects of catalytic processes
along with problems arising in industry. Catalyst deactivation kinetics
and modeling.

CLL728 Biomass Conversion and Utilization

3 Credits (3-0-0)

Pre-requisites: CLL122

Critical analysis of issues associated with implementing large scale
biofuel and biomass energy production. Processes for converting
feedstocks to biofuels by thermochemical methods. Biomass
conversion catalysis, kinetics and reaction mechanisms, reactor design
and scale up issues.

CLL730 Structure, Transport and Reactions in BioNano
Systems

3 Credits (3-0-0)

Pre-requisites: CLL110

Overlaps with: SBV882, MCL442

Introduction to biology: protein structure, composition, pKa and
isoelectric point. Governing equations applied to biological systems:
conservation laws, flux equations, mathematical functions and
solutions, scaling and order, laminar flow. Electromechanical transport:
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biomolecular migration through blood capillaries, Poisson-Boltzmann
equation in heterogeneous media, electrical-shear stress balance in
electrical double layers. Transport across membranes: structure and
self-assembly of lipid bilayers, ligand-receptor interactions, membrane
permeability, Nernst potential, adsorption isotherms and transport across
membrane. Estimation of transport coefficients based on biomolecular
interactions. Research-specific case studies incorporating coupled
migration through reactive, electrical and heterogeneity considerations.

CLL731 Advanced Transport Phenomena

3 Credits (3-0-0)

Pre-requisites: CLL110

Review of fluid kinematics, conservation laws and constitutive
equations. Solution methods for equations of change (e.g., unsteady
fluid flow in bounded/unbounded geometries). Creeping flow and
lubrication approximation. Surface tension driven flows and multiphase
flows. Boundary layer theory. Unsteady heat and mass transport.
Coupled transport processes-- forced convection heat and mass
transport in confined/unconfined flows. Multicomponent energy and
mass transport. Turbulence modeling.

CLL732 Advanced Chemical Engineering Thermodynamics
3 Credits (3-0-0)

Pre-requisites: CLL121

First and second law of thermodynamics. Application in analysis of
energy and efficiency of equipment, flow through equipment. State and
behavior of materials, degree of freedom analysis. Material properties
as a function of conditions. Relationships between material properties,
and changes in material properties. Equilibrium properties of materials:
pure materials, and mixtures. A-priori probability postulate, ergodic
hypothesis, introduction to microcanonical, canonical and grand
canonical ensembles, derivation of physical properties for pure
components and mixtures, ideal gas and lattice gas, virial coefficient
calculations. Crystal structures, solutions, modeling and analysis of
adsorption phenomena, relating them to macroscopic thermodynamics.

CLL733 Industrial Multiphase Reactors

3 Credits (3-0-0)

Pre-requisites: CLL122, CLL222

Introduction to advanced reactor analysis tools: RTD theory, RTD
based models, axial dispersion, tank-in-series, multizonal models.
Hydrodynamics and flow regimes. Transport effects in multiphase
reactors, interplay of length and time scales. Process parameters
of interest. Effectiveness factors in G/S and L/S systems, including
non-isothermal effects. Enhancement factor in G/L systems. Models
for non-catalytic heterogeneous reactions. Introduction to multiphase
reactors and their applications, classification of multiphase reactors,
performance/operating characteristics. Mechanically agitated reactors,
bubble column/slurry bubble column reactors, fluidized bed, packed
bed, trickle bed reactor reactors. Limitations of models, applications
to design of multiphase reactors for specific applications.

CLL734 Process Intensification and Novel Reactors

3 Credits (3-0-0)

Pre-requisites: CLL122, CLL222

Introduction to process intensification, possible ways of process
intensification and their examples. Introduction to multifunctional
reactors/process equipment: reactive distillation, reactor-heat-
exchangers. membrane reactors, micro-reactors, structured/monolithic
reactors. Intensification of conventional reactors/process equipments,
analysis of fluid dynamics and transport effects of intensified reactors.
Order of magnitude analysis of reaction rates, heat/mass transfer rates.
Flow patterns in intensified reactors. Design and scale of intensified
reactors, fabrication issues. Examples of process intensification.

CLL735 Design of Multicomponent Separation Processes
3 Credits (3-0-0)

Pre-requisites: CLL352

Overview of multi-component separation. Non-ideal solution and

properties, equation of state, vapour liquid equilibrium. Multi
component separation: Short cut method, rigorous calculations -
sum rate, boiling point and Newton’s methods, inside-out method for
designing of multi-component distillation, absorption and extraction
column/ contacting devices. Choice of column: tray, random packing
and structured packing. Design of adsorption and ion exchange column.
Crystallization. Affinity separation and chromatographic separation.
Optimal reflux ratio (recycle stream) - operating expenditure versus
capital expenditure for all types of columns and contacting devices.

CLL736 Experimental Characterization of Multiphase
Reactors

3 Credits (3-0-0)

Pre-requisites: CLL122, CLL222

Analytical techniques: Introduction to various analytical techniques
e.g. GC, HPLC, UV Spectroscopy, TGA /DTA, FTIR, MS, GCMS, NMR,
TOC, CHONS. Principle of measurement techniques, instruments and
procedures. Calibration, data processing, analysis and interpretation.
Few working demonstrations.

Catalysis characterization: Introduction to various catalysis
preparations and characterization techniques, e.g. porosity, surface
area, pore volume and pore size distribution (using BET), XRD, SEM,
TEM, NMR, AFM, ESCA. Mossabauer spectroscopy, chemisorption,
TPD/TPR.

Flow characterization: Introduction to single/multiphase flows/
reactors, role of hydrodynamics. Process parameters of interest, length
and time scales, instantaneous vs. time averaged characteristics.
Introduction to various advanced intrusive and non-intrusive flow
measurement technqiues, e.g. mininaturized pressure probes,
gamma-ray tomography, densitometry, PIV, RPT, ECT/ERT, high speed
photography, tracers and radiotracers.

CLL742 Experimental Characterization of
BioMacromolecules

3 Credits (3-0-0)

Pre-requisites: CLL141, CLL271

Overlaps with: PTL705

Theory and working principles of analytical instruments including high
performance liquid chromatography (HPLC), ultra-high performance
liquid chromatography (UPLC), capillary electrophoresis (CE), capillary
isoelectric focusing (cIEF), gel electrophoresis, circular dichroism
(CD) spectroscopy, Fourier transform infrared spectroscopy (FTIR),
mass spectroscopy (MS), atomic force microscopy (AFM), scanning
electron microscope (SEM), differential scanning calorimetry (DSC),
ultraviolet (UV) spectroscopy, surface plasmon resonance (SPR), 2D gel
electrophoresis, fluorescence spectroscopy, Zeta-meter, contact angle
goniometer, oscillatory drop module (ODM) of goniometer, and quartz
crystal microbalance (QCM). Hands-on experience on characterization
of proteins. Case studies in biotech industry.

CLL743 Petrochemicals Technology

3 Credits (3-0-0)

Pre-requisites: CLL222

Composition of petroleum: laboratory tests, refinery products,
characterization of crude oil. Review of petrochemicals sector
and Indian petrochemical industries in particular. Feed stocks
for petrochemical industries and their sources. Overview of
refining processes: catalytic cracking, reforming, delayed coking,
Hydrogenation and Hydrocracking, Isomerization, Alkylation and
polymerization, purification of gases, separation of aromatics by
various techniques. Petrochemicals from methane, ethane, ethylene,
acetylene, C3/C4 and higher hydrocarbons. Synthesis gas chemicals.
Polymers from Olefins. Synthetic fibers, rubber, plastics and synthetic
detergents. Energy conservation in petrochemical Industries. Pollution
control in petrochemical industries. New trends in petrochemical
industry. Planning and commissioning of a petrochemicals complex.
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CLL761 Chemical Engineering Mathematics

3 Credits (3-0-0)

Pre-requisites: MTL101, CLL110

Classification, estimation and propagation of errors. Presentation of

data. Statistical methods: sample and population distributions, testing
of hypothesis, analysis of variance.

Vector spaces, basis, matrices and differential operators. Eigen values,
vectors and functions. Solvability conditions for linear equations.
Frobenius method for ordinary differential equations. Sturm-Louiville
Theorem: Separation of variables and Fourier transform. Green’s
function and its applications.

CLL762 Advanced Computational Techniques in
Chemical Engineering

3 Credits (2-0-2)

Pre-requisites: CLL113

Overlaps with: APL703

Introduction to models in Chemical Engineering. Formulation of
problems leading to ODEs of initial value types. Stability and stiffness of
matrices. Solution of stiff problems like Rober’s problem in autocatalytic
reactions by Gear’s algorithm. Formulation of problems leading to
steady state ODEs of boundary value types. Different weighted residual
methods to solve BVPs. Orthogonal collocation and Galerkin finite
element method. Application to reaction diffusion in porous catalysts
pellets under non-isothermal conditions, calculation of effectiveness
factor. Moving boundary problems. Transient problems leading to PDEs.
Examples in heat and mass transfer and their numerical solution:
orthogonal collocation. Monte Carlo method and its applications.
Introduction to LBM method to solve fluid flow problems.

CLL766 Interfacial Engineering

3 Credits (3-0-0)

Pre-requisites: CLL110, CLL121

Concept and definition of interface. Physical surfaces. Surface
chemistry and physics of colloids, thin films, dispersions, emulsions,
foams, polyaphrons. Interfacial processes such as crystallization,
epitaxy, froth flotation, adsorption, adsorptive bubble separation,
catalysis, reaction-injection moulding, microencapsulation. Industrial
aspects of interfacial engineering.

CLL767 Structures and Properties of Polymers
3 Credits (3-0-0)
Pre-requisites: CLL141

Overlaps with: PTL703, PTL701, TTL712

Overview of polymer science and engineering with reference to
polymer-solution. Chain dimension: variation of chain dimension
with concentration, solvency etc., scaling theory. Molecular weight
distribution and its effect on properties of polymer solution. Polymer
solution thermodynamics: Flory-Huggins equation and its development,
phase separation. Polymer in good, theta and poor solution. Colligative
properties of polymer solution. Flow phenomena in polymeric liquids.
Material functions for polymeric liquids. General linear viscoelastic
fluid: Rouse dynamics, Zimm dynamics. Hyper branched polymer and
its physical properties in various solutions. Dynamics of entangled
polymers - polymer melt, chain reptation, tube model, chain length
fluctuations. Convective constraint release.

CLL768 Fundamentals of Computational Fluid Dynamics
3 Credits (2-0-2)
Pre-requisites: CLL113,CLL110

Overlaps with: AML410, MEL807

Review of basic fluid mechanics and the governing (Navier-Stokes)
equations. Techniques for solution of PDEs — finite difference method,
finite element method and finite volume method. Finite volume (FV)
method in one-dimension. Differencing schemes. Steady and unsteady
calculations. Boundary conditions. FV discretization in two and three
dimensions. SIMPLE algorithm and flow field calculations, variants

of SIMPLE. Turbulence and turbulence modeling: illustrative flow
computations. Commercial software - grid generation, flow prediction
and post-processing.

CLL769 Applications of Computational Fluid Dynamics
3 Credits (2-0-2)

Pre-requisites: CLL110

Overlaps with: APL410, APL720, MCL813

Introduction and review of fundamentals of CFD. Numerical simulations
of turbulent flows: RANS approach; Introduction to Large Eddy
Simulation (LES) and Direct Numerical Simulations (DNS). Numerical
simulations of multiphase flows. Two-fluid and Multi-fluid Euler-
methods; Discrete particle (Euler-Lagrange) methods; Interface
tracking/capturing methods (Volumne of Fluid Methods) (Volume of
Fluid Method). Applications of these Methods to simulate dispersed
gas-liquid, gas-solid flows in bubble columns, fluidized beds, packed
beds, etc. Numerical simulations of fluid flows with heat transfer.
Numerical simulations of reactive flows.

CLD771 Minor Project

3 Credits (0-0-6)

Literature survey, Writing technical report, Planning and execution of
the project work within the stipulated time frame.

CLL771 Introduction to Complex Fluids

3 Credits (3-0-0)

Overview of complex fluids: forces, energies, responses and timescales
in complex fluids. Types of complex fluids: colloidal dispersions,
polymers, gels, liquid crystals, polymer crystals, granular materials,
biomolecules. Characterization of structure-property relationships in
complex fluids.

CLL772 Transport Phenomena in Complex Fluids

3 Credits (3-0-0)

Pre-requisites: CLL110

Classification of fluids under time dependent, time independent
and viscoelastic behaviors. Particle level responses: microstructural
origins of deformation. Linear and non-linear viscoelasticity. Transport
processes in a variety of self-assembling fluids, including surfactant
micelles, nano-emulsions, gels, liquid crystalline polymers. Dynamics
of rod-like polymers. Static and viscoelastic properties of interfaces.
Rheometry and constitutive modeling. Heat transfer in complex fluids:
boundary layers. Mixing equipment and its selection.

CLL773 Thermodynamics of Complex Fluids
3 Credits (3-0-0)
Pre-requisites: CLL121

Overlaps with: PYL202

Intermolecular forces. Statistical mechanical approach to
thermodynamic potentials. Characterization of free energy curves.
Entropically driven phase separation, nucleation and spontaneous
phase separations in complex fluids. Characterization of structures:
Minkowski functionals. Phase separation in confinement. Mean field
theories for phase transition, their break-down, introduction to field
theory. Thermodynamics of colloidal systems and polymers.

CLL774 Simulation Techniques for Complex Fluids
3 Credits (3-0-0)
Pre-requisites: CLL113

Overlaps with: MCL315

Simulation techniques: Molecular Dynamics, Brownian Dynamics,
Monte-Carlo, Discrete Element Method and Lattice Boltzmann
Simulations. Force fields and interactions. Statistical measures and
trajectory analysis to determine structure (e.g., radial distribution
function) and properties (e.g., self-diffusivity, shear-dependent
viscosity) of complex fluids.
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CLL775 Polymerization Process Modeling
3 Credits (3-0-0)
Pre-requisites: CLL122

Overlaps with: PTL701

Modeling of step-growth, chain-growth and non-linear polymerization
in homogeneous and heterogeneous conditions. Design of CSTR,
plug flow, batch and multistep reactors for different polymerization
reactions. Control and optimization of polymer reactors, Mathematical
modeling and analysis of polymer processing units.

CLL776 Granular Materials

3 Credits (3-0-0)

Pre-requisites: CLL331

Continuum mechanics, statistical physics and rigid body dynamics
approaches to understand microscopic and macroscopic behavior of
granular materials. Constitutive modeling and rheology of granular
materials. Advanced simulation techniques for particle dynamics.
Design of flow and handling systems for granular materials.

CLL777 Complex Fluids Technology

3 Credits (3-0-0)

Pre-requisites: CLL141

An overview of various technologies based on complex fluids and relate
them to fundamental principles of thermodynamics and transport
phenomena in complex fluids, e.g., how to manipulate micro-structures
and their environment to achieve new products with desired properties.
Case studies involving assembly, stability and applications of colloids,
emulsions, suspensions, polymer melts and granular materials.

CLL778 Interfacial Behaviour and Transport of
Biomolecules

3 Credits (3-0-0)
Pre-requisites: CLL110

Overlaps with: CYL669, SBL705, SBV885

Structure of biomacromolecules. Attributes of biomacromolecules:
size, charge, hydrophobicity. Characteristics of surface and
interfaces: roughness, charge, hydrophobicity. Interactions between
biomacromolecules and interfaces: adsorption, specific binding.
Aggregation of proteins, modeling of the underlying phenomena.
Elasticity of adsorbed macro-molecules at interfaces. Equilibrium and
transient description of transport of biomolecules through intra- and
extracellular space. Governing equations applied to biological systems:
conservation laws, flux equations, Fickian and non-Fickian diffusion,
diffusion with reaction/ binding, electrochemical transport. Constitutive
laws and solution methods applied to biological systems. Adsorption
isotherms and transport across membrane.

CLL779 Molecular Biotechnology and in-vitro Diagnostics
3 Credits (3-0-0)

Introduction to the cellular structure and function of biomolecules,
theory and experimental characterization of commonly-used laboratory
techniques in molecular diagnostic protocols. Identification of
the important parameters such as sensitivity, specificity, LOD etc.
in the design of a quality system for molecular analyses. Highly
sensitive reporter technologies and applications, technologies
providing highly dense and bioactive solid phases, novel bioaffinity
binders, heterogeneous and homogenous assay concepts, and
multiplexed bioassays.

CLL780 Bioprocessing and Bioseparations
3 Credits (3-0-0)
Pre-requisites: CLL271

Overlaps with: BEL703, BEL820

Introduction to the different unit operations utilized in production
of biotech drugs in the areas of upstream processing, harvest,
and downstream processing. Introduction to analytical methods

used for characterization of biotech products and processes (high
performance liquid chromatography, mass spectrophotometry,
capillary electrophoresis, near infrared spectroscopy,UV spectroscopy).
Optimization of biotech processes - unit operation specific optimization
vs. process optimization, process intensification, statistical data
analysis. Scale-up of different unit operations utilized in bioprocessing:
procedures, issues that frequently occur and possible solutions.

Good Manufacturing Practices (GMP): need, principles and key practical
issues. Process validation: basics, planning and implementation.
Industrial case studies in bioprocessing. Current topics in bioprocessing
and bioseparations: Quality by Design and Process Analytical Technology.

CLD781 Major Project Part-I

8 Credits (0-0-16)

Literature survey, Writing technical report, Planning and execution of
the project work within the stipulated time frame.

CLL781 Process Operations Scheduling

3 Credits (3-0-0)

Pre-requisites: minimum earned credit of 90 for UG (B.Tech./DD)
Introduction to enterprise-wide supply-chain optimization. Decision
making for planning and scheduling. Classification of scheduling
formulations: various storage policies, network representations, time
representations. Short-term scheduling of batch processes: discrete-
time and continuous-time based models. Cyclic and short-term
scheduling of continuous processes. Solution of resulting models with
industrial applications using GAMS modeling language.

CLD782 Major Project Part-II

12 Credits (0-0-24)

Literature survey, Writing technical report, Planning and execution
of the project work within the stipulated time frame. Analysis and
interpretation of the obtained data.

CLL782 Process Optimization
3 Credits (3-0-0)
Pre-requisites: CLL222, CLL352

Overlaps with: MTL103, MTL625, MTL704, APL771, MCL742
Introduction to optimization and applications; classification (LP, NLP,
MILP, MINLP), convexity, unimodal vs multimodal. Single variable
and multivariable unconstrained optimization methods. Linear
programming, branch and bound method for MILP. Constrained
optimization: nonlinear programming. Necessary and sufficient
conditions of optimality. Quadratic programming. Case studies from
chemical industry.

CLL783 Advanced Process Control
3 Credits (3-0-0)
Pre-requisites: CLL261

Overlaps with: ELL325, ELL723, BBL444

State-space models. Distributed parameter models. Feedforward
control. Ratio control. Dead-time compensation. Relative gain array.
Z-transforms and digital control. Internal model control. State
estimation and process identification. Adaptive control. Non-linear
control. Model-based control structures. Synthesis of control systems
with case studies. Intelligent control, model predictive control.

CLL784 Process Modeling and Simulation

3 Credits (3-0-0)

Pre-requisites: CLL222, CLL352

Introduction to modeling, physical and mathematical models, modeling
individual units vs. process. Role of simulation and simulators.
Sequential and modular approaches to flowsheet simulation: equation
solving approach. Decomposition of networks: tearing algorithms,
convergence promotion.

Specific purpose simulation. Dynamic simulation. Case studies using
commercial or open source simulation packages.
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CLL785 Evolutionary Optimization
3 Credits (3-0-0)
Pre-requisites: CLL222

Overlaps with: MTL720

Traditional vs. nontraditional optimization techniques. Population
based search algorithms. Evolutionary strategies. Simulated annealing.
Genetic algorithms. Differential evolution. Different strategies of
differential evolution. Memetic algorithms. Scatter, Tabu search.
Ant-colony optimization. Particle swarm optimization. Self-organizing
migrating algorithm. Neural networks. Quantum computing. DNA
computing. Multi-objective optimization. Industrial applications.

CLL786 Fine Chemicals Technology

3 Credits (3-0-0)

Pre-requisites: CLL222

Introduction to fine and high value chemicals. Historical perspectives.
Synthesis methods from chemical (petrochemicals and natural
products) and biotechnology routes (enzymatic methods, fermentation
and cell culture technology). Extraction of fine chemicals from
microorganisms, plant sources and animal sources. Chromatographic
separations. Reactor technology for fine chemicals. Scale-up and scale-
out of reactors. Microreactor technology and process intensification.
Novel high value chemicals for adhesives, electronic materials, food
additives, specialty polymers, flavours and fragrances.

CLL791 Chemical Product and Process Integration

3 Credits (3-0-0)

Pre-requisites: CLL371

The course will be a structured project based course with initial
exposure to industrial processes of understanding Voice of Customers,
identifying design specifications, scoping the technology and product
landscape and deciding on the technology strategy. Technical and
economic feasibility analysis as well as scale-up and manufacturing
concerns will also be discussed. Each group will identify a specific
product or process of interest and work through these considerations
as well as integrate thermodynamics, transport principles, fluid
mechanics and reactor design understanding to design the product
or process chosen.

CLL792 Chemical Product Development and
Commercialization

3 Credits (3-0-0)

Pre-requisites: CLL110

Overlaps with: MTL766, MAL719, SML802

Design of experiments - factors, responses, main effects, interactions,
different kinds of designs - screening vs. high resolution. Statistical
data analysis - applied probability, sampling, estimation, hypothesis
testing, linear regression, analysis of variance, types of data plots.
Technology transfer of processes - need of technology transfer, key
attributes, key challenges, solutions to various issues. Intellectual
property management - intellectual property rights, IPR laws,
patents, trademarks, designs, copyrights, licensing, IP management.
Commercialization of technologies - invention, product development,
technical and market feasibility analysis, intellectual property acquisition.

CLL793 Membrane Science and Engineering
3 Credits (3-0-0)
Pre-requisites: CLL110, CLL252

Introduction to membrane separation processes, their classification,
and applications. General transport theories including theory of

irreversible thermodynamics for multicomponent systems. Membrane
preparation techniques. Design and analysis and industrial application
of various membrane processes such as reverse osmosis, ultra
filtration, electrodialysis, dialysis, liquid membrane separation, gas
permeation and pervaporation.

CLL794 Petroleum Refinery Engineering

3 Credits (3-0-0)

Pre-requisites: CLL222, CLL352

Composition of petroleum, laboratory tests, refinery products,
characterization of crude oil. Design of crude oil distillation column.
Catalytic cracking, catalytic reforming, delayed coking, furnace
design, hydrogenation and hydrocracking, isomerization, alkylation
and polymerization. Lube oil manufacturing. Energy conservation in
petroleum refineries. New trends in petroleum refinery operations.
Pyrolysis of naphtha and light hydrocarbons.

CLV796 Current Topics in Chemical Engineering
1 Credit (1-0-0)
As per declaration of instructor(s).

CLV797 Recent Advances in Chemical Engineering
2 Credits (2-0-0)

Pre-requisites: To be declared by Instructor

As per declaration of instructor(s).

CLL798 Selected Topics in Chemical Engineering-I
3 Credits (3-0-0)

Pre-requisites: To be declared by Instructor

As per declaration of instructor(s).

CLL799 Selected Topics in Chemical Engineering-II
3 Credits (3-0-0)

Pre-requisites: To be declared by Instructor

As per declaration of instructor(s).

CLD880 Minor Project
4 Credits (0-0-8)

CLD871 Major Project Part-I
6 Credits (0-0-12)

CLD872 Major Project Part-II
14 Credits (0-0-28)

CLD881 Major Project Part-I
8 Credits (0-0-16)

CLD882 Major Project Part-II
12 Credits (0-0-24)

CLD895 MS Research Project
36 Credits (0-0-72)
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CML100 Introduction to Chemistry

3 Credits (3-0-0)

Entropy and free energy changes in chemical processes, chemical
equilibria, phase transformations, structure and dynamics of
microscopic systems, physical basis of atomic and molecular structure,
three-dimensional arrangement of atoms in molecules, structure and
reactivity of organic, inorganic and organometallic compounds, basic
strategies for synthesis of carbon and silicon containing compounds,
coordination chemistry, role of inorganic chemistry in living systems

CMP100 Chemistry Laboratory

2 Credits (0-0-4)

Experiments involve the following: Titrations, Surface Tension and
Viscosity, Potentiometery, Conductometry, Preparation of metal
complexes and important organic compounds, Kinetics, Chromatography,
Qualitative and quantitative estimation of organic compounds.

CML102 Chemical Synthesis of Functional Materials

3 Credits (3-0-0)

Chemical approaches to the synthesis of functional materials — the
design of materials targeting important properties by ‘bottom-up’
processes that manipulate primary chemical bonds.

Fundamental chemistry principles involved in materials design through
synthesis — process methodologies such as self-assembly, sol-gel
reactions, synthesis of nanomaterials, etc.

CML103 Applied Chemistry - Chemistry at Interfaces
3 Credits (3-0-0)

Unit processses in organic synthesis. Laboratory vs. industrial
synthesis. Role of medium in directing synthetic outcomes, organized
media. Natural and synthetic constrained systems (inorganic and
organic) for control of reactivity in organic reactions. Phase transfer
catalysts, polymer and supported reagents for control of reactions.
Green Chemistry. Heterogeneous and homogeneous catalysis, surface
chemistry, kinetics of catalyzed reactions. Industrial catalysis.

CML511 Quantum Chemistry

3 Credits (3-0-0)

Basic concepts and postulates of quantum mechanics, Hydrogen
atom, Quantization of angular momentum, Many electron atoms,
Variation theorem, Perturbation theory, Molecular orbital and valence
bond theories, Introductory treatment of semi-empirical and ab initio
calculations on molecular systems, Density functional theory.

CMP511 Laboratory-I

2 Credits (0-0-4)

Experiments highlighting the principles of thermodynamics and
chemical equilibrium, electrochemistry, chemical kinetics, spectroscopy,
and computer simulations. Examples include: Thermodynamics
of micellization, Synthesis, stabilization, and spectroscopy of
nanoparticles, Steady-state and time resolved fluorescence, Cyclic
and linear sweep voltammetry, Electronic structure calculations, etc.

CMP512 Laboratory-II

2 Credits (0-0-4)

Selected experiments to develop the synthetic, purification, and
analytical/characterization skills in different areas of inorganic
chemistry, such as, coordination, organometallic, bioinorganic
chemistry, and so forth.

CML512 Stereochemistry & Organic Reaction
Mechanisms

3 Credits (3-0-0)

Stereochemistry of acyclic and cyclic compounds including chiral
molecules without a chiral centre, Reaction mechanisms (polar and free
radical) with stereochemical considerations, Reactive intermediates:
generation, structure, and reactivity.

CML513 Photochemistry & Pericyclic Reactions

3 Credits (3-0-0)

Pericyclic reaction, Introduction and classification, Theory of
pericyclic reactions: correlation diagrams, FMO, and PMO methods,
Cycloadditions reactions, Molecular rearrangements (pericyclic and
non-pericyclic), Photochemistry: basics and mechanistic principles,
Photochemical rearrangements, Reactivity of simple chromophores.

CML514 Main Group Chemistry

3 Credits (3-0-0)

General properties of p block elements, bonding, historical landmarks,
and periodic properties, Introduction to group theory, Chemistry of
alkali and alkaline earth metals, Chemistry of group 13, 14, 15, and
16 elements, Halogen chemistry, Chemistry of rare gases.

CML515 Instrumental Methods of Analysis

3 Credits (3-0-0)

Measurement basics and data analysis, Introduction to spectrometric
methods and components of optical instruments, Atomic absorption,
fluorescence, emission, mass, and X-ray spectrometry, Introduction
to and applications of uv-vis molecular absorption, luminescence,
infrared, Raman, nuclear magnetic resonance, and mass spectroscopy/
spectrometry, Introduction to electroanalytical methods: potentiometry,
coulometry, and voltammetry, Introduction to chromatographic
separation: gas, high-performance liquid, supercritical fluid, and
capillary electrophoresis chromatography, Introduction to thermal
methods of analysis.

CML521 Molecular Thermodynamics

3 Credits (3-0-0)

Basics concepts, Review of first, second, and third laws of
thermodynamics, Gibb's free energy, Extra work, Chemical potential,
Ideal and non ideal solution, Phase rule, Phase diagram, Solutions,
Chemical equilibrium, Postulates of statistical thermodynamics,
Ensembles, Monoatomic and polyatomic ideal gases, Molar heat
capacities, Classical statistical mechanics.

CMP521 Laboratory-III

2 Credits (0-0-4)

Basic laboratory techniques to synthesize, purify, and characterize
small organic molecules by analytical and spectroscopic methods.

CMP522 Laboratory-IV

2 Credits (0-0-4)

Determination of enzyme activity in biological samples, Protein
purification and characterization, Microbial growth experiments, DNA
and RNA isolation, Gel electrophoresis.

CML522 Chemical Dynamics & Surface Chemistry
3 Credits (3-0-0)

Kinetics of simple and complex reactions, Transport properties,
Theories of reaction rates and dynamics of gas and liquid phase
reactions, Experimental techniques to study fast reactions,
Photochemical reactions, Surface phenomena and physical methods
for studying surfaces, Heterogeneous and homogeneous catalysis.

CML523 Organic Synthesis

3 Credits (3-0-0)

Formation of carbon-carbon bonds including organometallic reactions,
Synthetic applications of organoboranes and organosilanes, Reactions
at unactivated C-H bonds, Oxidations, Reductions, Newer Reagents,
Design of organic synthesis, Retrosynthetic analysis, Selectivity in
organic synthesis, Protection and deprotection of functional groups,
Multistep synthesis of some representative molecules.

CML524 Transition and Inner Transition Metal Chemistry
3 Credits (3-0-0)

Introduction to coordination chemistry, Crystal field theory, Ligand
field theory, Molecular orbital theory, Magnetic and spectral
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characteristics of inner transition metal complexes, Substitution,
Electron transfer and photochemical reactions of transition
metal complexes, Physical, spectroscopic, and electrochemical
methods used in the study of transition metal complexes,
Metal-metal bonded compounds and transition metal cluster
compounds, Uses of lanthanide complexes: as shift reagents,
as strong magnets, and in fluorescence, Bioinorganic chemistry:
introduction, Bioinorganic chemistry of iron: hemoglobin, myoglobin,
cytochromes, Bioinorganic chemistry of zinc, cobalt, and copper.

CML525 Basic Organometalic Chemistry

3 Credits (3-0-0)

Organometallic chemistry of main group, transition, and inner
transition metals. Synthesis and applications of BuLi, Grignard,
organoaluminum, and organozinc reagents, 18 electron rule, Metal
carbonyls: bonding and infrared spectra, phosphines and NHC's,
Alkenes and alkynes, carbenes and carbynes (Fisher and Schrock),
Hapto ligands with hapticity from 2-8, Oxidative addition and reductive
elimination, 1,1 and 1,2-migratory insertions and beta hydrogen
elimination, Mechanism of substitution reactions, Fluxionality and
hapticity change, Organometallic clusters, C-H activation: agostic
and anagostic interactions, Homogeneous catalysis: hydrogenation,
hydroformylation, methanol to acetic acid processes, and Wacker
oxidation, Introduction to cross coupling and olefin metathesis
reactions, Olefin oligomerization and polymerization.

CML526 Structure & Function of Cellular Biomolecules
3 Credits (3-0-0)

Prokaryotic and eukaryotic cells, Structure and function of proteins,
carbohydrates, nucleic acids, and lipids. Biological membranes,
Enzymes: classification, kinetics, mechanism, and applications. Basic
concepts of microbial culture, growth, and physiology.

CMD631 Project Part-I
6 Credits (0-0-12)

CML631 Molecular Biochemistry

3 Credits (3-0-0)

Central dogma, DNA replication and repair, Transcription, Translation,
Recombinant DNA technology, Basic concept of metabolism: glycolysis,
TCA cycle, B-oxidation, Amino acid transamination and urea cycle.

CMD641 Project Part-II
10 Credits (0-0-20)

CML661 Solid State Chemistry

3 Credits (3-0-0)

Crystal chemistry, Bonding in solids, Defects and non-stoichiometry,
A range of synthetic and analytical techniques to prepare and
characterize solids, Electronic, magnetic, and superconducting
properties, Optical properties which include: luminescence and lasers,
nanostructures and low dimensional properties, etc.

CML662 Statistical Mechanics & Molecular Simulation
Methods

3 Credits (3-0-0)

Micro- and macroscopic state of a classical system, Phase space,
Ergodicity and mixing in phase space, Theory of ensembles, Classical
fluids, Phase transitions and relaxation phenomena, Monte Carlo,
molecular dynamics, and Brownian dynamics, Computer simulations,
Brownian motion, Langevin equation, Elucidation of structural, dynamic,
and thermodynamic properties of complex fluids and soft matter.

CML663 Selected Topics in Spectroscopy

3 Credits (3-0-0)

Franck-Condon principle, Fermi Golden rule, Normal mode analysis,
Multi-photon spectroscopy, Molecular beam techniques, Non-linear
laser spectroscopy, Two-level systems, Precession, Rabi frequency,
Nutation, Block equations, Multi-dimensional NMR techniques.

CML664 Group Theory & Spectroscopy

3 Credits (3-0-0)

Symmetry operations, Review of point and space groups, Applications
of group theoretical techniques in spectroscopy, Chemical bonding,
Crystallography, Theoretical treatment of rotational, vibrational, and
electronic spectroscopy, Magnetic spectroscopy.

CML665 Biophysical Chemistry

3 Credits (3-0-0)

Structure and conformations of proteins, nucleic acids and other
biological polymers, Techniques for the study of biological structure
and function, Configurational statistics and conformational transitions,
Thermodynamics and kinetics of ligand interactions, Regulation of
biological activity, Bioinformatics: Genomics and proteomics.

CML671 Supramolecular Chemistry

3 Credits (3-0-0)

Non-covalent associations, Molecular recognition, Design and
applications of molecular hosts: crown compounds, cyclophanes,
cyclodextrins, etc., Nano technology, Molecular clefts, tweezers, and
devices, Self assembly and replication.

CML672 Recent Trends in Organic Chemistry

3 Credits (3-0-0)

Recent advances in organic synthesis, spectroscopy, and reaction
mechanisms.

CML673 Bio-organic and Medicinal Chemistry

3 Credits (3-0-0)

Bio-organic: Amino acids, polypeptides, and enzyme models, Medicinal:
definitions and classifications, Pharmaceutical, pharmacokinetic, and
pharmacodynamic phases, Drug-receptor interactions, Intra- and
intermolecular forces, Solvent effects, Ligand binding, Docking and
design, Drug metabolism.

CML674 Physical Methods of Structure Determination
of Organic Compounds

3 Credits (3-0-0)

Applications of UV, IR, NMR, and mass spectral methods in structure
determination of organic compounds.

CML675/CML740 Chemistry of Heterocyclic Compounds
3 Credits (3-0-0)

Chemistry of heterocyclic compounds containing one, two, and three
heteroatoms, Total synthesis of representative natural products.

CML681 Physical Methods in Inorganic Chemistry

3 Credits (3-0-0)

Use of NMR spectroscopy for structural elucidation of simple inorganic
and organometallic compounds using chemical shifts and hetero-
nuclear coupling constants, Relaxation phenomena in inorganic
compounds, Double resonance technique and its applications, EPR
spectroscopy for the identification of inorganic radicals, Introduction
to Mossbauer spectroscopy, Factors influencing chemical shifts and
quadrupolar splitting, Structural information: X-ray diffraction methods
(powder and single crystal), Finger printing of solids from powder
data and determination of crystal structures by Rietveld analysis and
single crystal studies.

CML682 Inorganic Polymers
3 Credits (3-0-0)

Homo and heterocatenated inorganic polymers: general introduction,
Polyphosphazenes: synthetic routes and bonding features,
Polymerization of organo/organometallic substituted phosphazenes
and their applications, Polysilanes: synthesis and characterization
of polysilanes, unique electronic and optical properties and
its applications, Polysiloxanes: precursors used in synthesis of
polysiloxanes via anionic and cationic polymerization methods,
properties and environmental aspects, Polysiloles and their comparison
with polythiophenes, Introduction to organometallic polymers:
synthesis of poly(ferrocenylsilane)s and their applications. Catalytic
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methods for homo and hetero-catenated polymers, Characterization
methods (spectroscopy, gel permeation chromatography, differential
scanning calorimetry)

CML683 Applied Organometallic Chemistry
3 Credits (3-0-0)

Introduction to homogeneous catalysis, TON and TOF, Some aspects
of commonly used ligands in homogeneous catalysis, such as, CO,
amines, phosphines, NHC's, alkenes, alkynes, carbenes, carbynes,
etc., Recent developments in hydrogenation and hydroformylation
and their asymmetric variations using OM catalysts, Wacker oxidation,
Monsanto and Cativa processes, Olefin and alkyne trimerization and
oligomerization, Olefin polymerization using Ziegler-Natta, Titanium
group metallocenes, Post metallocene late TM catalysts and FI
catalysts, Olefin and alkyne metathesis, Grubbs I, II, and III, Schrock,
and Schrock-Hoveyda catalysts, Types of metathesis such as RCM, ROM,
ROMP, ADMET, and EM. Applications in industry, Palladium and nickel
catalyzed cross coupling reactions such as Suzuki, Heck, Sonogashira,
Stille, Negishi, Hiyama, Buchwald-Hartwig, decarboxylative cross
coupling, and alpha arylation of carbonyls, Fischer Tropsch Process,
C-H activation of alkyls and aryls using transition metal complexes,
Organometallic polymers, Bio-organometallic chemistry: Vitamin B-12,
Planar chirality of metal sandwich compounds and their applications in
industry (e.g. Josiphos catalyst), Ferrocene based drugs, Sustainable
catalysis for pharmaceuticals and industry using organometallics.

CML684 Bio-Inorganic Chemistry

3 Credits (3-0-0)

Introduction of bio-inorganic chemistry, General properties of biological
molecules, Physical methods in bio-inorganic chemistry, Binding of
metal ions and complexes to biomolecule active centers, Synthesis and
reactivity of active sites, Atom and group transfer chemistry, Electron
transfer in proteins, Frontiers of bio-inorganic chemistry: some topics
of current research interest.

CML691 Microbial Biochemistry

3 Credits (3-0-0)

Microscopic examination of microorganisms, classification, morphology
and fine structure of microbial cells, cultivation, reproduction and
growth, pure culture techniques, Basic microbial metabolisms,
Concepts of their genetics: transformation, transduction, and
conjugation, Important microorganisms and enzymes.

CML692 Food Chemistry and Biochemistry

3 Credits (3-0-0)

Carbohydrates: structure and functional properties of mono-oligo-
polysaccharides including starch, cellulose, pectic substances, and
dietary fibers, Essential amino acids, proteins, and lipids in food and
their impact on functional properties, vitamins and minerals, Food
flavours: terpenes, esters, ketones, and quinines; Food additives,
Bioactive constituents in food: isoflavones, phenol, and glycosides;
Enzymes: enzymatic and non-enzymatic browning, enzymes in food
processing, oxidative enzymes, Food biochemistry: balanced diet, PER,
anti-nutrients and toxins, nutrition deficiency diseases.

CML693/ CML739 Applied Biocatalysis

3 Credits (3-0-0)

Introduction to enzymes and enzyme catalysed reactions, Classification
and mechanism of reaction, Purification and characterization of
enzymes, Michelis Menten kinetics, Industrial enzymes, Applications
of enzymes in diagnostics, analysis, biosensors, and other industrial
processes and bio-transformations, Enzyme structure determination,
stability, and stabilisation, Enzyme immobilization and concept of
enzyme engineering, Nanobiocatalysis.

CML721 Design and Synthesis of Organic Molecules

3 Credits (3-0-0)

Selectivity in organic synthesis: chemo-, regio-, stereo- and
enantioselectivity. Target-oriented synthesis: Designing organic
synthesis, Retrosynthetic analysis, disconnetion approach, linear

and convergent synthesis. Diversity-oriented synthesis: concept of
forward-synthetic analysis, appendage diversity, skeletal diversity,
stereochemical diversity, complexity and diversity. Asymmetric
Synthesis: Use of chiral catalysts, organocatalysis, chiron approach
and N-heterocyclic carbenes. Principles and use of enzymes in the
syntheis of industrially important sugar/fatty acid esters, sugar
nucleotide derivatives ; enantiomeric pure compounds and biobased
platform chemicals.

CMP722 Synthesis of Organic and Inorganic
Compounds

3 Credits (0-0-6)

Single, double and multi-stage preparation of organic, inorganic
and organometallic compounds; experiments involving the concepts
of protecting groups and selectivity; identification of compounds
through thin-layer chromatography and their purification by column
chromatography. Characterization of synthesized compounds using
IR, UV, 1H-NMR and mass spectromteric techniques.

CML723 Principles and practice of NMR and Optical
Spectroscopy

3 Credits (3-0-0)

Fundamentals of FT NMR spectroscopy, relation between structure and
NMR properties, one-dimensional spectroscopy (1H, 13C, DEPT, steady
state NOE, saturation transfer) and an introduction to two-dimensional
NMR (COSY, NOESY, and HSQC) and their use in structure elucidation.
Principles and analytical applications of optical spectroscopic methods
including atomic absorption and emission, UV-Visible, IR absorption,
scattering, and luminescence.

CML724 Synthesis of Industrially Important Inorganic
Materials

3 Credits (3-0-0)

Modern methods applied in the synthesis of inorganic, organometallic
and polymer materials. Handling of air and moisture sensitive
compounds, dry box, glove bag, Schlenk line and vacuum line
techniques. Methods of purification of and handling of reactive
industrial gases. Methods of purification of inorganic compounds and
crystallization of solids for X-ray analysis. General strategies, brief
outline of theory and methodology used for the synthesis of inorganic/
organometallic molecules to materials including macromolecules.
Emphasis will be placed how to adopt appropriate synthetic routes to
control shape and size of the final product, ranging from amorphous
materials, porous solids, thin films, large single crystals, and special
forms of nanomaterials. A few examples of detailed synthesis will be
highlighted in each category of materials.

CML726 Cheminformatics and Molecular Modelling

3 Credits (3-0-0)

Chemistry & Information technology, chemical/biochemical data
collation, retrieval, analysis & interpretation, hypothesis generation
& validation, development of structure activity/property relationships,
artificial intelligence techniques in chemistry. Building molecules on a
computer, quantum and molecular mechanics methods for geometry
optimization, Simulation methods for molecules and materials.

CMP728 Instrumentation Laboratory

3 Credits (0-0-6)

Experiments based on Instrumental methods of chemical analysis
involving spectroscopy, microscopy and thermal methods.

CML729 Material Characterization

3 Credits (3-0-0)

Compositional analysis of solid materials by X-ray and electron
microscopic techniques. Basic concepts of diffraction techniques
(powder and single crystal) in elucidating the crystal structures
organic, inorganic and hybrid materials. Applications of electron
microscopic techniques (scanning and transmission) for morphological
and nanostructural features. Thermal analytical methods for
correlating structural information and monitoring phase transition.
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Emphasis will be placed on the above techniques for industrially
important materials and the interpretation and evaluation of the
results obtained by various methods.

CML731 Chemical Separation and Electroanalytical
Methods

3 Credits (3-0-0)

Theory and applications of equilibrium and nonequilibrium
separation techniques. Extraction, countercurrent distribution, gas
chromatography, column and plane chromatographic techniques,
electrophoresis, ultracentrifugation, and other separation methods,
Modern analytical and separation techniques used in biochemical
analysis. Principles of electrochemical methods, electrochemical
reactions, steady-state and potential step techniques; polarography,
cyclic voltammetry, chrono methods, rotating disc and ring disc
electrodes, concepts and applications of AC impedance techniques.

CML733 Chemistry of Industrial Catalysts

3 Credits (3-0-0)

Fundamental aspects of Catalysis - Homogeneous & heterogeneous
catalysis -The role of catalytic processes in modern chemical
manufacturing -organometallic catalysts -catalysis in organic
polymer chemistry -catalysis in petroleum industry - catalysis in
environmental control.

CML734 Chemistry of Nanostructured Materials

3 Credits (3-0-0)

Introduction; fundamentals of nanomaterials science, surface science
for nanomaterials, colloidal chemistry; Synthesis, preparation and
fabrication: chemical routes, self assembly methods, biomimetic and
electrochemical approaches; Size controls properties (optical, electronic
and magnetic properties of materials) - Applications (carbon nanotubes
and nanoporous zeolites; Quantum Dots, basic ideas of nanodevices).

CML737 Applied Spectroscopy

3 Credits (3-0-0)

Applications of advanced 1D-NMR techniques such as nOe, 1D
13C-NMR (including APT and DEPT) techniques, multinuclear
NMR spectroscopy, 2D NMR techniques (COSY, HETCOR, HSQC,
HMBC, NOESY, ROESY etc.) for the structural and stereochemical
determination of organic compounds. Introduction to various types
of ionizations (such as EI, CI, MALDI, field ionization/desorption,
electrospray ionization) and analyzers (such as quadrupole, time of
flight, triple quadupole, QqTOF, ion-trap) in mass spectrometry for MS,
MS/MS and MSn applications. Determination of peptide sequencing
using mass spectrometric techniques.

CML738 Applications of P-block Elements and their
Compounds

3 Credits (3-0-0)

Introduction, Structure, bonding and recent discussions on d orbital
participation. Boranes, carboranes and metallaboranes and their use
in BNCT and as control rods in nuclear reactors, modern electron
counting methods such as Jemmis rules, chemistry of B(0) and B(1).
GaAs, GaN, InSn03: Synthesis and applications in solar cells, LED and
as transparent conducting materials. Fullerenes, nanotubes, graphene,
silicates, aluminosilicates, zeolites and their applications. Silicones
and their industrial applications. Si(II) and Ge(II) chemistry. NHC's
and their use in stabilizing main group compounds. Nitrogen based
fertilizers, Ammonia, Haber-Bosch Process, nitrogen based explosives,
hydrazines as rockel fuels, applications of azides and pentazenium.
Phosphorus based fertilizer processes, phosphorus based pesticides,
phosphorus-nitrogen compounds as multidentate ligands, superbases,
dendrimer cores and polymers. Phosphines and their industrial uses.

Frustrated Lewis acid bases as catalysts. Superacids and their uses.
Sulphonamides, industrial applications of sulfur and selenium. Fluorine
in pharmaceuticals, fluoropolymers.

CML739/695 Applied Biocatalysis

3 Credits (3-0-0)

Introduction to enzymes and enzyme catalysed reactions. Classification
and mechanism of reaction. Purification and characterization of
enzymes. Michelis Menten kinetics, Industrial enzymes. Applications
of enzymes in diagnostics, analysis, biosensors and other industrial
processes and bio-transformations. Enzyme structure determination,
stability and stabilisation. Enzyme immobilization and concept of
enzyme engineering. Nanobiocatalysis.

CML740/675 Chemistry of Heterocyclic Compounds

3 Credits (3-0-0)

Chemistry of heterocyclic compounds containing one, two and three
heteroatoms. Total synthesis of representative natural products.

CML741 Organo and organometallic catalysis

3 Credits (3-0-0)

Introduction. Enamine catalysis. Iminium catalysis. Asymmetric
proton catalysis. Ammonium ions as chiral templates. Chiral Lewis
bases as catalysts. Asymmetric acyl transfer reactions. Ylide based
reactions. Transition metal catalyzed reactions. C-H activation.
N-Heterocyclic carbenes.

CML742 Reagents in Synthetic Transformations

3 Credits (3-0-0)

The course will cover the applications of various oxidation and
reduction reactions in organic chemistry with special emphasis on
special reagents that are used for selective transformations. Use of
organolithium and organoboron compounds in organic synthesis and
olefin metathesis will also serve a part of the course.

CMD799 Minor project
3 Credits (0-0-6)

CML801 Molecular Modelling and Simulations:
Concepts and Techniques

3 Credits (3-0-0)

Review of Basic Concepts: Length and Time Scales, Intermolecular
Interactions and Potential Energy Surfaces, Evaluation of Long-range
interactions Static and Dynamic Properties of Simple and Complex
Liquids Molecular Dynamics: Microcanonical and other ensembles;
Constrained simulations; non-equilibrium approaches Monte
Carlo Methods: Random Numbers and Random Walk, Metropolis
Algorithm in various ensembles, Biased Monte Carlo Schemes Free
Energy Estimations: Mapping Phase Diagrams, Generating Free
Energy Landscapes, Collective Variables Rare Event Simulations
and Reaction Dynamics

VII. Advanced Topics: First principles molecular dynamics, Quantum
Monte Carlo methods, Coarse-Graining and Multiscale Simulations for
Nanoscale Systems, Quantum mechanics/molecular mechanics (QM/
MM) approaches. (To some extent, coverage of advanced topics will
depend on research interests of students and faculty since this is a
Pre-Ph.D. course).

CMD806 Major Project Part-I
6 Credits (0-0-12)

CMD807 Major Project Part-11
12 Credits (0-0-24)
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CVL100 Environmental Science

2 Credits (2-0-0)

Pollutant sources and control in air and water, solid waste management,
noise pollution and control, cleaner production and life cycle analysis,
reuse, recovery, source reduction and raw material substitution, basics
of environmental impact assessment, environmental risk assessment
and environmental audit, emerging technologies for sustainable
environmental management, identification and evaluation of emerging
environmental issues with air, water, wastewater and solid wastes.

CVL111 Elements of Surveying

4 Credits (3-0-2)

Introduction to Surveying, Levels, Theodolites, total station.
Measurement of distances, directions and elevations. Traversing.
Trigonometric levelling. Mapping and contouring. Measurement of
areas, volumes. Quantity computations. Errors of measurements
and their adjustments. Curve setting: simple, compound and reverse
curves. Introduction to GPS, Differential GPS, Remote sensing
techniques and application in land use change and mapping, arial
surveying, photogrametery.

CVL121 Engineering Geology

3 Credits (3-0-0)

Engineering Geology: Introduction; Dynamic Earth; Origin, Age,
Interior, Materials of Earth; Silicate Structures and Symmetry Elements;
Physical properties, Formation of Rocks ;Igneous, Sedimentary and
Metamorphic processes and structures, Characterisation; Weathering
Processes; Geological Work of Rivers, Glaciers, Wind and Sea/Oceans,
Deposits and Landforms; Formation of Soils; Geological Time Scale;
Structural Features, Attitude of beds, Folds, Joints, Faults, Plate
tectonics; Stress Distribution; Geophysical methods,Earthquakes.
Engineering Properties of Rocks; Rock as Construction Material;
Geological Site Criteria for Tunnels and Underground Structures,
Foundations, Dams, Rock Slopes and Landslides.

CVP121 Engineering Geology Lab

1 Credit (0-0-2)

Pre-requisites: CVL121 or concurrent with CVL121

Geological Maps, Geological Mapping — contouring, topo sheets,
outcrops, apparent and true dips, three point problems, depth and
thickness problems, joints, faults; Megascopic and Microscopic
identification of Minerals and Rocks, Engineering properties of rocks,
refraction and resistivity methods, Guided tour through representative
geological formations and structures.

CVL141 Civil Engineering Materials

3 Credits (3-0-0)

Mechanical properties of engineered materials, Temperature
and time effects. Failure and safety. Non-mechanical properties.
Durability. Nature of materials, classes of materials based on
bonding, inorganic and organic solids. Variability in materials and
its implication on measurement. Cement based materials, concrete
production and processes; properties. Steel and other metals used
in construction. Bricks and Masonry; wood and engineered wood
products; glass and heat transmission properties. Polymers for
construction and maintenance of infrastructure. Composites: fiber
reinforced composites, particle reinforced composites. Introduction
to sustainable materials.

CVL212 Environmental Engineering

4 Credits (3-0-2)

Pre-requisites: CVL100

Water and wastewater treatment overview; Unit processes: systems of
water purification, processes (sedimentation, coagulation-flocculation,
softening, disinfection, adsorption, ion exchange, filtration) and
kinetics in unit operation of water purification-theory and design
aspects; distribution of water layout systems: design aspects;
Wastewater engineering: systems of sanitation, wastewater collection
systems design and flows,; Characteristics and microbiology of
wastewater, BOD kinetics; Unit processes for wastewater treatment

(screening, sedimentation; biological aerobic and anaerobic
process)-theory and design aspects; Biological processes (Nutrient
and phosphorous removal); advanced wastewater treatment-
theory and design aspects; Air pollution (health effects, regulatory
standards, dispersion; stacks, control systems); Municipal solid waste
management; Noise pollution.

CVL222 Soil Mechanics

3 Credits (3-0-0)

Origin and Classification of Soils; Phase Relationships; Effective Stress
Principle; Effective Stress Under Hydrostatic and 1D flow; Permeability;
Flow Through Soils—Laplace equation, flownets, seepage; Contaminant
Transport; Compressibility; Consolidation; Terzaghi’s 1D Consolidation
Theory; Shear Strength; Drainage Conditions; Pore Water Pressure;
Mohr’s Circle; Failure Envelope and Strength Parameters; Factors
Affecting Shear Strength; Critical State frame work; Behaviour of
soils under cyclic loading, Liquefaction,; Compaction; Engineering
properties of Natural soils, Compacted Soils and modified soils; Site
Investigations; Soil deposits of India.

CVP222 Soil Mechanics Lab

1 Credit (0-0-2)

Pre-requisites: CVL222 or concurrent with CVL222

Visual Soil Classification; Water Content; Atterberg Limits; Grain Size
Analysis; Specific Gravity; Permeability; standard proctor compaction
test, consolidation test, site investigations and introduction to
triaxial testing.

CVL242 Structural Analysis I

3 Credits (3-0-0)

Pre-requisites: APL108

General Concept of Static Equilibrium of Structures, Concept of Free
Body Diagram, Analysis of Statically Determinate Trusses, Energy
Methods for Determination of Joint Displacements - Castiliagno
Theorem, Unit Load Method etc., Introduction to Analysis of Statically
Indeterminate Trusses using Energy Methods, Analysis Statically
Determinate Beams - Moment Area Theorem, Conjugate Beam
Method, Maxwell Betti Theorem, Method of Superposition, Application
of Energy Methods to Statically Determinate Beams and Rigid Frames,
Solving Simple Indeterminate Beams Structures using Energy Methods,
Analysis of Rolling Loads and Influence Line Diagram, Analysis of
Arches and cable structures.

CVP242 Structural Analysis Lab

1 Credit (0-0-2)

Pre-requisites: CVL242 or Concurrent with CVL242
Determination of forces and displacements in statically determinate
and indeterminate trusses, Influence Line Diagram for Trusses,
Measurement of bending moment and shear forces in beams,
Determination of Elastic Properties of Beams, Verification of the
Moment Area Theorem, Maxwell Betti Theorem, Influence Line
Diagram for Displacement, Support Reaction, Shear Force at an
Intermediate Section and Bending Moment, Determination of Carry
over Factor, Verification of Carry Over Factor, Determination of
displacements in curved members, Analysis of Elastically Coupled
Beams, Determination of horizontal reactions in two and three hinged
arches, experiment on cable structures.

CVL243 Reinforced Concrete Design

3 Credits (3-0-0)

Pre-requisites: CVL141

Design Philosophy: Working stress and limit state design concepts;
Design of and detailing of RC beam sections in flexure, shear, torsion

and bond; Design for serviceability; Design of RC beams, One way and
two way RC slabs, RC short and long columns, RC footings.

CVP243 Materials and Structures Laboratory Concrete
1.5 Credits (0-0-3)

Testing of cement, testing of aggregates, mixture design and testing,
non-destructive tests, testing of reinforcement, behaviour of reinforced
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concrete beams under flexure and torsion, behaviour of reinforced
concrete slabs under uniform and point loads, behaviour of reinforced
concrete columns under concentric and eccentric loads.

CVL244 Construction Practices

2 Credits (2-0-0)

Pre-requisites: EC35

Introduction and role of technologies, Construction technologies
in RC Buildings for Reinforcement, Formwork, and concreting
activities, Excavation and Concreting equipment, Formwork
material and Design Concepts, Formwork system for Foundations,
walls, columns, slab and beams and their design, Flying Formwork
such as Table form, tunnel form. Slipform, temporary structures
failure, Determining construction loads and ensuring safety of
slabs during construction of high rise buildings- shoring, reshoring,
preshroing and backshoring technology, Top down construction
technology for high rise and underground construction, Bridge
construction including segmental construction, incremental
construction and push launching techniques, Prefab construction.

CVL245 Construction Management

2 Credits (2-0-0)

Pre-requisites: EC35

Introduction to construction projects, stakeholders, phases in a project,
Cost estimation from clients perspective, Project selection using
time value of money concept, construction contract, cost estimate —
contractors perspective, Project planning and network analysis-PERT,
CPM, and Precedence Network, Resource scheduling, Time Cost trade
off, Time -cost monitoring and control using S-curve and earned
value analysis, Construction claims and disputes, and introduction to
construction quality and safety.

CVL261 Introduction to Transportation Engineering

3 Credits (3-0-0)

Pre-requisites: CVL111

Transportation systems and their classification; Role of transportation
with respect to socio-economic conditions; Transportation planning
process; Road user and the vehicle; Geometric design of roads:
horizontal alignment, vertical alignment, cross-section elements;
Relevant geometric design standards; Pavements: flexible and
rigid; Characterization of pavement materials; Analysis and design
of pavement systems; Pavement design specifications; Pavement
construction process; Pavement performance; Traffic engineering: Traffic
characteristics; Fundamental relationships; Theories of traffic flow;
Intersection design; Design of traffic signs and signals; Highway capacity.

CVP261 Transportation Engineering Lab

1 Credit (0-0-2)

Pre-requisites: CVL261 or Concurrent with CVL261
Introduction to material behavior; Characterization of materials used
in pavement construction: soil, aggregate, asphalt, asphalt concrete;

Introduction to traffic survey methodologies; Traffic surveys: speed
studies, intersection study.

CVL281 Hydraulics

4 Credits (3-1-0)

Pre-requisites: APL107

Open Channel Flow: Channel Characteristics and parameters, Uniform
flow, Critical flow, Specific Energy concepts, Gradually Varied Flows,
Rapidly Varied flow with special reference to hydraulic jump, Unsteady
flow in open channels.

Boundary Layer Theory: Navier Stokes Equation, Boundary Layer
Equation in 2-dimension, Boundary layer characteristics, Integral
Momentum equation, onset of turbulence, properties of turbulent flow,
skin friction,application of drag, lift and circulation to hydraulic problems.

Pipe Flow: Laminar and Turbulent flow in Smooth and Rough pipes,
pipe network analysis, Losses in pipes

Fluvial Hydraulics: Settling velocity, Incipient motion, Resistance to
flow and bed forms, Sediment load and transport.

CVP281 Hydraulics Lab
1 Credit (0-0-2)
Pre-requisites: CVL281 or Concurrent with CVL281

Experiments on Open Channel Flow Hydraulics, Boundary Layer
Theory, Pipe flow, Sediment transport.

CVL282 Engineering Hydrology
4 Credits (3-0-2)
Pre-requisites: APL107

Hydrologic Cycle, Processes and Applied Methodologies. Rainfall;
Evapotranspiration; Infiltration;

Groundwater: Occurrence, Movement, Governing equations, Well
hydraulics.

Runoff: Hydrograph, Unit Hydrographs; Streamflow measurement.
Flood Routing: Hydrological routing for reservoirs and channels.
Frequency Analysis.

CVL284 Fundamentals of Geographic Information
Systems

3 Credits (2-0-2)

Pre-requisites: COL100

What is GIS. Geographic concepts for GIS. Spatial relationships,
topology, spatial patterns, spatial interpolation. Data storage, data
structure, non-spatial database models. Populating GIS, digitizing data
exchange, data conversion. Spatial data models, Raster and Vector
data structures and algorithms. Digital Elevation Models (DEM) and
their application. Triangulated Irregular Network (TIN) model. GIS
application areas, Spatial analysis, quantifying relationships, spatial
statistics, spatial search. Decision making in GIS context.

CVL311 Industrial Waste Management

3 Credits (3-0-0)

Pre-requisites: CVL212

Industrial waste types and characteristics; levels of environmental
pollution due to industrial wastes; health issues due to industrial
wastes; ecological and human health risk assessment due to
industrial wastes; waste characterization methods; treatment
methods-conventional and recent trends (for air, water, soil media);
Prevention versus control of industrial pollution; hierarchy of priorities
for industrial waste management; comparison of real-life industrial
waste management practices (ex: superfund remedial sites, etc.);
economics of industrial waste management and sustainability issues;
environmental rules and regulations; clean up goals;disposal/reuse of
treated wastes; Source reduction and control of industrial water and
air pollution; Minimization of industrial solid and hazardous waste;
Waste management case studies from various industries.

CVL312 Environmental Assessment Methodologies

3 Credits (3-0-0)

Pre-requisites: CVL212

Environmental issues related to developmental activities: Nature

and characteristics of environmental impacts of urban and industrial
developments.

Linkages between technology, environmental quality, economic gain,
and societal goals.

Environmental indices and indicators for describing affected
environment. Methodologies and environmental systems modeling
tools for prediction and assessment of impacts on environmental
quality (surface water, ground water, air, soil).

Monitoring and control of undesirable environmental implications.
Environmental cost benefit analysis. Decision methods for evaluation
of environmentally sound alternatives.

Environmental health and safety: Basic concepts of environmental
risk and definitions; Hazard identification procedures; Consequence
analysis and modeling (discharge models, dispersion models, fire and
explosion models, effect models etc.).
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Emerging tools for environmental management: Environmental
Management Systems, Environmentally sound technology transfer,
emission trading, international resource sharing issues, climate change,
international environmental treaties and protocols. Case studies.

CVL313 Air and Noise Pollution

3 Credits (3-0-0)

Pre-requisites: CVL212

Definitions, source and types of air and noise pollution, physical and
chemical properties of air pollutants, secondary pollutants formation,
instrument design and industrial application, gas phase adsorption and
biofiltration, carbon Credit, global warming potential, case studies,
data analysis, interpretation.

CVL321 Geotechnical Engineering

4 Credits (3-1-0)

Pre-requisites: CVL222

Foundations: types, selection and design considerations; Bearing
capacity of shallow foundations: Terzaghi theory, factors affecting;
Bearing capacity of deep foundations: single pile analysis, pile tests,
pile driving formula, group capacity, introduction to laterally loaded
piles; Settlement of shallow and deep foundations: stress distribution,
immediate and consolidation settlements; Slope stability analysis:
infinite slopes, method of slices, Swedish circle method; Earth dams:
types and design aspects; Earth pressure analysis: Rankine and
Coulomb methods; Earth retaining structures: types, design aspects,
underground structures; Earthquake geotechnics: evaluation of
liquefaction potential, seismic slope stability, seismic bearing capacity;
Machine foundations: types, analysis, design procedure; Ground
improvement techniques: types, deep stabilization, anchorage,
grouting; Geosynthetics: types, functions, properties; reinforced soil
walls; Geoenvironment: Landfills - types, liner, cover, stability; Ash
ponds - stage raising, design aspects.

CVP321 Geotechnical Engineering Lab

1 Credit (0-0-2)

Pre-requisites: CVL321 or Concurrent with CVL321

Vane shear test, Direct shear test, Specimen preparation, Unconfined

compression test, Unconsolidated undrained test, Consolidated drained
test, Consolidated undrained test with pore water pressure measurement.

CVL341 Structural Analysis II

3 Credits (3-0-0)

Pre-requisites: CVL242

Determinacy and stability; Method of consistent deformations-Matrix
formulation, Application to beams, trusses and frames; Slope-deflection
method and Moment-distribution method- Beams and frames with
uneven loading, support settlements, dealing with symmetry and
anti-symmetry, Non-sway and sway frames; Matrix stiffness method;
Matrix flexibility method; Energy methods; Approximate methods of
analysis; Direct stiffness method for computer applications including
computational aspects and MATLAB Assignments.

CVL342 Design of Steel Structures

3 Credits (3-0-0)

Pre-requisites: CVL242

Structural steel and properties, Design pholisophy-Working stress and
limit state; Connection types- Riveted, bolted and welded; Design
of tension, compression and flexural members; Design of members
subjected to combined loadings-Axial and bending, Torsion, Biaxial
bending; Column bases, Gantry and plate girders; Roof trusses;
Plastic design; Introduction to stability concepts, Design of shed-
type structures.

CVP342 Materials and Structures Laboratory-Steel

1 Credit (0-0-2)

Basic properties of structural steel; Tensile stress-strain behaviour;
Buckling of slender columns, Flexural testing of beams; Torsional
behaviour of beams, Unsymmetrical bending; Lateral-torsional
buckling; Flexural-torsional buckling; Connection behaviour; Tension-
field action in plate girders.

CVL344 Construction Project Management

3 Credits (3-0-0)

Pre-requisites: CVL245

Additional network analysis- Ladder Network, LoB,etc., Time constrained
Resource allocation and resource constrained problems, Time Cost
trade off, project updating and control using EVM, Construction
contracts and its types, tendering procedure, estimation and fixing of
markup, bidding models, claims compensation and disputes, dispute
resolution models, FIDIC contracts, Linear programming, Problems in
construction, Formulation, Graphical solution, Simplex method, Dual
problem, sensitivity analysis and their application to Civil engineering,
Transportation Assignment problems and their applications

CVL361 Introduction to Railway Engineering

3 Credits (3-0-0)

Pre-requisites: CVL261

History: Indian railways, international perspective; Railway track
gauge: factors affecting gauge choice, multi gauge; New project
planning and surveys; Alignment of railway track; Structure of railway
track: rails, sleepers, ballast, subgrade, track fittings; Structural
design of railway track: stresses, creep; Geometric design of rail
track: gradients, curves, superelevation; Locomotives and rolling
stock: resistance and tractive power; Points and crossings; Railway
stations and yards; Traffic control; Signalling and interlocking; Public
rail transportation in metros.

CVL381 Design of Hydraulic Structures
4 Credits (3-0-2)
Pre-requisites: CVL281 and CVL282

Input studies.

Storage structures: Dams and reservoirs, Different types of dams and
selection of suitable type and dam site, Gravity dam, Embankment
dams. Diversion works: Design concepts for irrigation structures on
permeable foundations, Design of Weirs and barrages. Design of
energy dissipation devices. Canals: canal layout, Regime canal design,
Rigid boundary canal design. Design of canal falls. Design of cross
drainage works. Design of head regulator, cross regulator and canal
outlet structures.

CVL382 Groundwater

2 Credits (2-0-0)

Pre-requisites: CVL282 or EC 75

Introduction, importance and occurrence of groundwater; Aquifers and
groundwater scenario in India; Surface and subsurface investigation of
groundwater; Construction, development and maintenance of wells;
Flow through porous media, Darcy’s law, regional flow; Well hydraulics;
Groundwater management.

CVL383 Water Resources Systems

2 Credits (2-0-0)

Pre-requisites: CVL282

Water Resources Planning Purposes and Objectives; Multi-component,
multi-user, multi-objective and multi-purpose attributes of an
Integrated Water Resources System; Economic basis for selection of a
Plan Alternative; Introduction to Linear Programming and applications
in Water Resources Engineering; Linear, Deterministic Integrated Water
Resources Management Model on River Basin Scale.

CVL384 Urban Hydrology

2 Credits (2-0-0)

Pre-requisites: CVL282 or EC 75

Distinctive characteristics of natural and urban watersheds; Urban
Heat Island; Changes in rainfall, infiltration and runoff characteristics
in urban watershed; IDF relationship and its adaptation for urban
settings; Adjusting runoff record for urbanization; Stormwater
Management and rainwater harvesting; Urban drainage: layout,
structures, flooding and control, combined sewer overflows,
sedimentation; Management of stormwater.
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CVL385 Frequency Analysis in Hydrology

2 Credits (2-0-0)

Pre-requisites: CVL282

Concepts of probability in Hydrology, Random events, Random

variables; moments and expectations; Common probabilistic
distributions; goodness of fit tests; Stochastic processes.

CVL386 Fundamentals of Remote Sensing

3 Credits (2-0-2)

Pre-requisites: EC 75

What is Remote Sensing? Historical development of remote sensing,
Remote sensing components, Data collection and transmission,
Sensors and satellite imageries, Electromagnetic energy and spectrum,
Wavebands, Interactions of electromagnetic energy with atmosphere
and earth’s surface, radiometric quantities, Photogrammetry and aerial
photography, Vertical and tilted photographs, Photographic materials,
Photo-processes, Stereoscopic viewing, fly view, Aerial mosaics,
Various satellite systems and monitoring programs, Data Products,
Satellite data, Data formats, Data acquisition for natural resources
management and weather forecast, Random errors and least square
adjustment, Coordinate transformation, Photographic interpretation,
Image processing, Potential applications of remote sensing in diverse
areas and decision making, Integrated use of remote sensing and
GIS, Case studies.

CVD411 B.Tech. Project Part-I
4 Credits (0-0-8)

CVD412 B.Tech. Project Part-II
6 Credits (0-0-12)

CVL421 Ground Engineering

3 Credits (3-0-0)

Pre-requisites: CVL321

Planning of investigation programmes, Geophysical methods. Methods
of site investigations: Direct methods, semi-direct methods and
indirect methods, Drilling methods. Boring in soils and rocks, Methods
of stabilizing the bore holes, measurement of water table, field
record. Principles of compaction, Laboratory compaction,Engineering
behaviour of compacted clays, Field compaction techniques- static,
vibratory, impact, Compaction control. Shallow stabilization with
additives: Lime, fly ash, cement and other chemicals and bitumen; Deep
Stabilization: sand column, stone column, sand drains, prefabricated
drains, electroosmosis, lime column. soil-lime column, blasting.
Grouting : permeation, compaction and jet. Vibro-floatation, dynamic
compaction, thermal freezing. Dewatering systems. Functions and
applications of geosynthetics — geotextiles, geogrids, geomembranes;
soil reinforcement using strips, bars and geosynthetics; soil nailing
and ground anchors, Earthmoving machines and earthwork principles,
Piling and diaphragm wall construction, Tunneling methods in soils,
Hydraulic barriers and containment systems for waste disposal in soil,
Control and remediation of soil contamination.

CVL422 Rock Engineering

3 Credits (3-0-0)

Pre-requisites: CVL321

Geological classification, rock and rock mass classification, strength
and deformation behaviour of rocks, pore pressures, failure criteria,
laboratory and field testing, measurement of in-situ stresses and
strains, stability of rock slopes and foundations, design of underground
structures, improvement of in situ properties of rock masses and
support measures.

CVL423 Soil Dynamics

3 Credits (3-0-0)

Pre-requisites: CVL321

Engineering problems involving soil dynamics; Role of inertia; Theory of
Vibrations: Single and two-degree freedom systems; Wave propagation
in elastic media; Soil behaviour under cyclic/dynamic loading; Small
and large strain dynamic properties of soils; Design criteria for machine

foundations; Elastic homogeneous half space and lumped parameter
solutions; Vibration isolation; Codal provisions; Causes of Earthquakes;
Strong Ground Motion: Measurement, characterization and estimation;
Amplification theory and ground response analysis; Liquefaction of soil
and its remediation; Seismic slope stability; Seismic bearing capacity
and earth pressures

CVL424 Environmental Geotechniques & Geosynthetics
3 Credits (3-0-0)

Pre-requisites: CVL321

Causes and effects of subsurface contamination; Waste disposal on
land; Characteristics of solid wastes; Waste Containment Principles;
Types of landfills; Planning of landfills; Design of liners and covers for
landfills; Environmental Monitoring around landfills; Detection, control
and remediation of subsurface contamination; Geotechnical re-use of
solid waste materials.

Types of geosynthetics; Manufacturing; Functions; Testing and evaluation;
Designing with geotextiles, geogrids, geonets and geomembranes.

CVL431 Design of Foundations & Retaining Structures
3 Credits (3-0-0)

Pre-requisites: CVL321

Shallow Foundations: Bearing Capacity, Generalized bearing capacity

theory, Empirical methods, Layered soil, Foundations on or near slopes,
Settlement of foundations, codal provisions.

Pile Foundations: Types and their selection, Ultimate load of individual
piles in compressive, uplift, and lateral loading, Pile load tests,
Downdrag, Pile groups. Caissons. Codal provisions.

Earth Retaining Structures: Types, Earth pressures, Design of rigid,
flexible and reinforced soil retaining walls, braced excavations, and
ground anchors for retaning walls.

Introduction to design of foundation for dynamic loads.

CVL432 Stability of Slopes

2 Credits (2-0-0)

Pre-requisites: CVL321

Slope Stability: Short term and long term stabilities; Limit equilibrium
methods; Infinite slopes; Finite height slopes - Swedish method,
Bishop's simplified method, Stability charts; Conditions of analysis
- steady state, end of construction, sudden draw down conditions;
Factor of safety; Codal provisions; Earthquake effects. Seepage
Analysis: Types of flow; Laplace equation; Flownet in isotropic,
anisotropic and layered media; Entrance-exit conditions; Theoretical
solutions; Determination of phreatic line. Earth Dams: Introduction;
Factors influencing design; Design of components; Instrumentation.
Reinforced Slopes: Steep slopes; Embankments on soft soils;
Reinforcement design.

CVL433 FEM in Geotechnical Engineering

3 Credits (3-0-0)

Pre-requisites: CVL321

Steps in FEM. Stress-deformation analysis: One dimensional, Two
dimensional and Three-dimensional formulations. Discretization of
a Continuum, Elements, Strains, Stresses, Constitutive, Relations,
Hooke’s Law, Formulation of Stiffness Matrix, Boundary Conditions,
Solution Algorithms.

Settlement Analysis, 2-D elastic solutions for homogeneous, isotropic
medium, Steady Seepage Analysis: Finite element solutions of
Laplace’s equation, Consolidation Analysis: Terzaghi consolidation
problem, Choice of Soil Properties for Finite Element Analysis,
Introduction to PHASE?2.

CVP434 Geotechnical Design Studio

2 Credits (0-0-4)

Pre-requisites: CVL321

Seepage analysis through an earth dam. Slope stability analysis of a
dam. Settlement analysis of shallow and deep foundations; Analysis
and design of retaining structures; Analysing the structural forces in
a tunnel lining.
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CVL435 Underground Structures
2 Credits (2-0-0)
Pre-requisites: CVL321

Overlaps with: CVL713

Types and classification of underground structures, Functional aspects,
Sizes and shapes, Support systems, Desigh methodology.

Stresses- deformation analysis of openings (circular, elliptical,
spherical, ellipsoidal) using analytical and numerical methods

Design of underground structures using analytical methods, empirical
methods and observational methods, Rock support interaction analysis,
NATM Hydraulic tunnels, Shafts, Tunnel portals, Metro tunnels.

CVL441 Structural Design
3 Credits (3-0-0)
Pre-requisites: CVL241, CVL243, CVL342

Design of Reinforced Cement concrete (RCC) Structures — Building
frames Liquid retaining structures, Earth Retaining walls,

Design of Steel Structures — Plate girders, gantry girders and steel
bridge components

CVP441 Structural Design & Detailing
1.5 Credits (0-0-3)
Pre-requisites: CVL243, CVL342

Part-I Concrete Structures

Computer-aided analysis and design of real-life reinforced concrete
(RC) structure. Dimensioning of concrete elements based on modular
formworks available in construction industry. Detailing of concrete
elements in terms of reinforcement, curtailment, lapping, splicing
of reinforcements and connection with adjoining elements in the
structure; member drawings. Joint detailing from ductility view point,
Indian standard (IS) code recommendations and practical intricacies
involved in casting and handling of the RC members, its sequence of
construction and constructability.

Part-II Steel Structures

Computer-aided analysis and design of real-life steel structure. Steel
member details as per shop/ field activities for welding/ bolting; i.e.
fabrication (shop) drawings. Connection details, gusset plate design
and detailing from ductility view point, Indian standard (IS) code
recommendations and practical intricacies involved in fabrication
and handling of the steel members, its sequence of erection and
constructability.

CVL442 Structural Analysis-III

3 Credits (3-0-0)

Pre-requisites: CVL341

Introduction to FEM for structural analysis with review of energy
methods-2D plane stress and plane strain elements, beam element, 2D
bending element, example problems, elements of structural dynamics-
free and forced vibration of SDOF system, treatment of impact and
arbitrary loading, frequency and time domain analysis; free vibration
mode shapes and frequencies of MDOF systems; normal mode theory
for forced vibration analysis of MODF system; example problems.
Elements of plastic analysis; upper and lower bound theorems;
methods of collapse mechanism; application to beams and multistory
frames; example problems.

CVL443 Prestressed Concrete & Industrial Structures
3 Credits (3-0-0)

Pre-requisites: CVL241, CVL243, CVL341

Prestressed Concrete Structures-Fundamentals of presenting,
Prestressing technology, Analysis of prestressed losses, Design for
Flexure, Design for shear and torsion, Design of anchorage Zones in
Post-tensioned members.

Industrial Structures-Analysis and design of Cylindrical shell structures,
Folded plates, Chimneys, Silos, Bunkers.

CVL461 Logistics and Freight Transport
3 Credits (3-0-0)
Overlaps with: SML843

Pre-requisites: CVL261 or Instructor’s permission

Evolution of freight and logistics; Interrelationships between
society, environment and freight transport; Survey methodologies
to understand freight movement; Cost measurement: Production,
Holding, Transportation, Handling; Effect of internal and external
variables on cost; Demand forecasting; Inventory planning and
management; Transportation and distribution network: Design,
Development, Management; Ware house operations; Pricing:
Perishable, seasonal demand, uncertainty issues; Vehicle routing: One-
to-one distribution, One-to-many distribution, Shortest path algorithm,
Quickest time algorithm; Logistics information system; Designing and
planning transportation networks; Multi-modal transportation issues.

CVL462 Introduction to Intelligent Transportation
Systems

3 Credits (3-0-0)

Pre-requisites: CVL261

Introduction to Intelligent Transportation Systems (ITS); ITS
Organizational Issues, the fundamental concepts of Intelligent
Transportation Systems (ITS) to students with interest in engineering,
transportation systems, communication systems, vehicle technologies,
transportation planning, transportation policy, and urban planning.
ITS in transportation infrastructure and vehicles, that improve
transportation safety, productivity, environment, and travel reliability.
Mobile device applications of ITS such as trip planners.

CVL481 Water Resources Management

3 Credits (3-0-0)

Pre-requisites: CVL282 and EC 100

Scope of water resources management, Global trends in water
utilization, Crop water requirements and irrigation, Planning and
desing of various irrigation methods, Soil salinity and water logging,
Hydropower systems management, Strom water system management,
Economic analysis of water resources projects, Flood Control studies.

CVL482 Water Power Engineering

3 Credits (2-0-2)

Pre-requisites: CVL281 and EC 100

Basic principle of hydropower generation, Hydropower Project
Planning, Site selection, Hydropower development schemes, Reservoir
storage, Assessment of power potential, Hydrologic analysis: Flow
duration and load duration curves, Dependable flow, Design flood,
Reservoir operation; Hydraulic design of various components of
hydropower plants: intakes, hydraulic turbines, conduits and water
conveyance, penstock; Performance characteristics of turbines, Specific
and unit quantities, Electrical load on hydro-turbines, Power house
dimension and planning, Water hammer and surge analysis, Surge
tanks, Small and micro hydro power development, tidal plants, Current
scenarios in hydropower development, Project feasibility, Impact of
hydropower development on water sources systems, environment,
socioeconomic conditions and national economy.

CVL483 Groundwater & Surface-water Pollution

2 Credits (2-0-0)

Pre-requisites: CVL282 and EC 100

Groundwater contamination; River and Lake pollution; Pollution
sources, Geogenic and anthropogenic pollution; Soil Pollution;
Contaminant transport mechanisms; Pollution control, remediation
technologies and role of wetlands. Environmental impact assessments,
Hydrological impacts, Vulnerability, Case studies.

CVP484 Computational Aspects in Water Resources
3 Credits (1-0-4)
Pre-requisites: CVL281 and EC 100
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Numerical Interpolation and Integration and application to water
resources problems; Numerical solution of differential equations
in Water Resources such as groundwater flow, pipe flows, open
channel flows.

CVL485 River Mechanics

3 Credits (2-0-2)

Pre-requisites: CVL281 and EC 100

Introduction, river morpohology, drainage patterns, stream order.
Properties of mixture of sediment and water, Incipient motion and
quantitative approach to incipient motion, channel degradation and
armoring. Bed forms and resistance to flow, various approaches
for bed load transport, suspended load profile and suspended load
equations, total load transport including total load transport equations.
Comparison and evaluation of sediment transport equations. Stable
channel design with critical tractive force theory.

CVL486 Geo-informatics

3 Credits (2-0-2)

Pre-requisites: EC 100

Geospatial and temporal data, Data acquisition, Global positioning
system, Global Navigational Satellite System, GPS survey, Aerial
and laser scanning surveys, Data acquisition using remote sensing
techniques, Sensors and satellite imageries, Stereoscopic 3D viewing,
Fly view, Satellite data formats and specifications, Data acquisition
for natural resources management and weather forecast, Image
processing and interpretation, GIS concepts and Spatial data models,
Introduction to microwave remote sensing & LiDAR, Geospatial
analysis, DEM/DTM generation & 3D modelling, Inferential statistics,
Spatial interpolation, Integrated use of geospatial technologies,
Applications and case studies.

CVD700 Minor Project
3 Credits (0-0-6)

CVL700 Engineering Behaviour of Soils

3 Credits (3-0-0)

Origin, nature and distribution of soils. Description of individual
particle. Clay mineralogy, clay-water-electrolytes. Soil fabric and
structure. Effective stress principle. Steady state flow in soils. Effect
of flow on effective stress. Determination of coefficient of permeability.
Consolidation: one, two, three dimensional and radial consolidation.
Various consolidation tests and determination of parameters.
Stress-path. Triaxial and direct shear tests. Shear behaviour of soils
under static and dynamic loads. Factors affecting shear beahviour.
Determination of parameters. Shear behavior of fine grained soils.
Pore-pressure parameters. UU, CU, CD tests. Total and effective
stress-strength parameters. Total and effective stress-paths. Water
content contours. Factors affecting strength : stress history, rate of
testing, structure and temperature. Anisotropy of strength, thixotropy,
creep. Determination of in-situ undrained strength. Stress-strain
characteristics of soils. Determination of modulus values. Critical
state model, Engineering behaviour of soils of India: Black cotton
soils, alluvial silts and sands, laterites, collapsible and sensitive soils.

CVP700 Soil Engineering Lab

3 Credits (0-0-6)

Laboratory Tests: Preparation of samples - Sand and Clay, Consolidation
test, Direct shear test, Vane shear test, Unconfined compression test,
Unconsolidated undrained triaxial test, Consolidated drained triaxial
test, Consolidated undrained triaxial test with pore water pressure
measurement, Free swell index test, Swelling pressure test.

Field Investigations and field tests: Drilling of bore hole, standard
penetration test. undisturbed and representative sampling. SCP Test,
Electrical resistivity, Plate load test, Pile load test.

CVL701 Site Investigation and Foundation Design

3 Credits (3-0-0)

Site Investigation: Geophysical methods-Seismic, electrical; Drilling
methods; Boring in soils and rocks. Field tests: In-situ tests, SPT,
DCPT, SCPT, in-situ vane shear test, pressure meter test, plate load

test. Sampling techniques and disturbances. Shallow Foundations:
Design considerations, codal provisions. Bearing capacity theories,
Layered soils, Choice of shear strength parameters. Bearing capacity
from field tests. Total and differential settlements. Deep foundations:
Types of piles. Construction methods. Axial capacity of single piles.
Axial capacity of groups. Settlement of single piles and groups. Uplift
capacity (including under-reamed piles) . Negative skin friction. Pile
load tests. Pile integrity tests. Codal provisions. Caissons.

Laterally Loaded Piles: Analysis and Design; Foundations in Difficult
soil conditions.

CVL702 Ground Improvement and Geosynthetics

3 Credits (3-0-0)

Principles of compaction, Engineering behaviour of compacted clays.
Shallow stabilization with additives: lime, fly ash and cement. Deep
stabilization: stone column, sand drains, prefabricated drains, lime
column, soil-lime column, vibro-floatation, dynamic compaction,
electro-osmosis. Grouting : permeation, compaction and jet;
Dewatering systems. Geosynthetics: types and functions, materials
and manufacturing processes, testing and evaluation; Reinforced soil
structures: principles of soil reinforcement, application of geotextiles
and geogrids in roads, walls, and embankments. Application of
geotextiles, geonets and geocomposites as drains and filters.
Multiple functions: railways and overlay design. Geosynthetics in
environmental control: covers and liners for landfills — material aspects
and stability considerations.

CVL703 Geoenvironmental Engineering

3 Credits (3-0-0)

Subsurface Contamination and Contaminant Transport; Waste disposal
on Land and containment, Landfills and Slurry ponds, Monitoring of
subsurface contamination, Control and Remediation. Engineering
Properties of waste and geotechnical reuse, erosoin control,
sustainability, energy geotechnics.

CVL704 Finite Element Method in Geotechnical
Engineering

3 Credits (3-0-0)

Introduction. Steps in FEM. Variational Methods, Stress-deformation
analysis: One-Two dimensional formulations; Three-dimensional
formulations; Boundary conditions; Solution algorithms; Discretization;
use of FEM2D Program and Commercial packages. Analysis of
foundations, dams, underground structures and earth retaining
structures. Analysis of flow (seepage) through dams and foundations.
Consolidation Analysis, Linear and non-linear analysis. Insitu stresses.
Sequence construction and excavation. Joint/interface elements.
Infinite elements. Dynamic analysis. Evaluation of material parameters
for linear and non-linear analysis, Recent developments.

CVL705 Slopes and Retaining Structures

3 Credits (3-0-0)

Slope stability: infinite slopes; finite height slopes — Swedish method,
Bishop’s simplified method and other limit equilibrium methods;
Stability charts; conditions of analysis — steady state, end of
construction and sudden draw down; earthquake effects. Seepage:
flownet in isotropic, anisotropic and layered media; entrance-exit
conditions; determination of phreatic line. Earth Dams: Introduction,
factors influencing design, design of components, construction,
instrumentation. Road and rail embankments. Reinforced slopes. Soil
nailing; Gabions. Earth Pressure: Types; Rankine’s theory and Coulomb’s
theory; Effects due to wall friction; Graphical methods; Earthquake
effects. Rigid retaining structures: Types; stability analysis. Flexible
retaining structures: Types; material; cantilever sheet piles; anchored
bulkheads—methods of analysis, moment reduction factors; anchorage.
Reinforced soil walls: Elements and stability. Soil arching. Braced
excavation: Pressure distribution in sands and clays; bottom heave.
Underground structures in soils: Pipes; tunnels. Tunneling techniques.

CVL706 Soil Dynamics and Earthquake Geotechnical
Engineering

3 Credits (3-0-0)

Engineering problems involving soil dynamics; Role of inertia; Theory
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of Vibrations: Single and two-degrees of freedom systems, vibration
measuring instruments, Vibration absorption and isolation techniques.
Wave propagation: elastic continuum medium and semi-infinite elastic
continuum medium. Measurement of small strain and large strain
dynamic soil properties: Field and Laboratory tests. Selection of design
values. Design criteria for machine foundations, elastic homogeneous
half space solutions, lumped parameter solutions. Codal provisions;
Design of Pile-supported machine foundations. Strong Ground Motion:
Measurement, characterization and estimation; Amplification theory
and ground response analysis. Liquefaction of soils: evaluation using
simple methods and mitigation measures. Seismic slope stability
analysis, Seismic bearing capacity and earth pressures. Codal provisions.

CVL707 Soil-Structure Interaction Analysis

3 Credits (3-0-0)

Basic Soil Models: Single parameter model - Winkler; Two parameter
models - Bilonenko-Borodick, Pasternak; Elastic Continuum - plane
strain, plane stress, Boussinesq’s problem, line load, strip load; Special
models starting with elastic continuum - Vlazov, Reissner; Three
parameter model - Kerr model; Evaluation of model parameters for
different conditions. Beam on Winkler foundation: solutions for infinite
and semi-infinite beams; Finite beams: method of initial parameters,
method of superposition. Beams on Elastic continuum: Use of finite
difference method, rigid and flexible beams, lift-off, non-homogeneous
soil, non-linear soil, plastic yielding of soil. Raft or Mat foundations:
thin rectangular plates, approximate theory of plates, circular plates.
Pile on Winkler foundation: Vertically loaded pile - rigid pile, evaluation
of spring stiffness, non-homogeneous soil, compressible pile; Laterally
loaded pile - rigid pile, Elastic pile, standard solutions for different end
conditions; Pile on elastic continuum : vertically loaded piles - rigid pile.

CVL708 Geotechnology of Waste Disposal Facilities

3 Credits (3-0-0)

Integrated waste management, Detailed design of MSW Landfills and
HW Landfills including individual components, Closure of Old landfills,
Expansion of old landfills, Ashponds and Tailings Ponds, Seismic
Stability; Disposal of Nuclear Waste.

CVL709 Offshore Geotechnical Engineering

3 Credits (3-0-0)

Submarine soils: Origin, nature and distribution. Terrigenic and pelagic
soils. Submarine soils of India. Engineering behaviour of submarine
soils: under-consolidated soils, calcareous soils, cemented soils, corals;
Offshore site investigations: sampling and sampling disturbance,
insitu testing, wireline technology. Offshore pile foundations for jacket
type structures. Foundations of gravity structures; Foundations for
jackup rigs. Anchors and breakout forces; anchor systems for floating
structures. Stability of submarine slopes. Installation and stability of
submarine pipelines.

CVD710 Minor Project (CEU)
3 Credits (0-0-6)

CVL710 Engineering Properties of Rocks and Rock Masses
3 Credits (3-0-0)

Introduction. Rock materials, Physical properties, Strength behaviour
in uniaxial compression, tension and triaxial state. Laboratory testing
methods. Stress-strain relationships. Factors influencing strength.
Failure mechanism. Anisotropy. Failure criteria, Coulomb, Mohr’s,
Griffiths and Modified Griffiths criteria and Empirical criteria. Brittle
— ductile transition, Post failure behaviour. Strength and deformation
behaviour of discontinuities. Rockmass behaviour, Shear strength
of jointed rocks, roughness, peak and residual strengths. Strength
criteria for rockmass. Intact and rockmass classifications, Terzaghi,
RQD, RSR, RMR and Q classifications, Rating, Applications. Creep
and cyclic loading. Weathered rocks. Flow through intact and fissured
rocks. Dynamic properties.

CVP710 Rock Mechanics Laboratory 1
3 Credits (0-0-6)

Tests and test procedures, Rock samples,Specimen preparation,
Coring, cutting and lapping. Tolerance limits.

Physical Properties: Water absorption, density, specific gravity,
porosity, void index, electrical resistivity and sonic wave velocity
tests. Mechanical Properties: Uniaxial compression, Point load index
and Brazilian strength tests, Elastic properties. Effect of L/D ratio
and saturation. Strength anisotropy. Shear tests: Single, double,
oblique tests, Punch shear,Triaxial compression tests, Direct shear
test. Slake durability and Permeability tests. Compilation of test data.
Classification. Codal provisions.

CVL711 Structural Geology

3 Credits (3-0-0)

Origin, interior and composition of the earth. Rock cycle, Igneous,
Metamorphic and Sedimentary rocks. Rock structures. Plate
tectonics, Continental drift and sea floor spreading. Geological
time scale. Layered formations, Attitude, true and apparent
dips, topographic maps, outcrops. Measurement of attitude of
formations. Folds, types of folds, classification, field study of folds,
mechanics of folds, causes of folding. Joints, rock mass concept,
Joint description and classification. Three point problems, Depth
and thickness problems. Faults, mechanics of faulting, normal,
reverse and thrusts, faults. Lineations. Foliations, Schistocity. Fault
problems. Stereographic projection methods, Use of DIPS software,
presentation of geological data and analysis, Applications,Scan line
survey of rock joints in the visit.

CVL712 Slopes and Foundations

3 Credits (3-0-0)

Introduction, Short-term and long-term stability. Influence of ground
water, Seismic effects. Types of rock slope failures. Infinite slopes,
Circular and non-circular slip surface analysis, Stability charts. Plane
failure analysis. Wedge failure analysis analytical, Stereographic
methods. Buckling and toppling failures, Rock falls, Landslides.
Foundations: Bearing capacity, settlement and stress distribution in
intact and layered rocks. Foundations of dams. Deep foundations.
Tension foundations, Codal provisions. Foundation improvement. Use
of appropriate software packages.

CVL713 Analysis and Design of Underground Structures
3 Credits (3-0-0)

Introduction. Types and classification of underground openings. Factors
affecting design. Design methodology. Functional aspects. Size and
shapes. Support systems. Codal provisions. Analysis: Stresses and
deformations around openings, Stresses and deformations around
tunnels and galleries with composite lining due to internal pressure,
Closed form solutions, BEM, FEM. Design: Design based on analytical
methods; Empirical methods based on RSR, RMR, Q systems; Design
based on Rock support interaction analysis; Observational method-
NATM, Convergence-confinement method. Design based on Wedge
failure and key block analysis. Design of Shafts and hydraulic tunnels.
Stability of excavation face and Tunnel portals. Use of appropriate
software packages.

CVL714 Field Exploration and Geotechnical Processes
3 Credits (3-0-0)
Surface and sub surface exploration methods. Aerial and remote
sensing techniques, Geophysical methods, electrical resistivity, seismic
refraction, applications. Rock drilling, Core samplers, Core boxes,
Core orientations.

Logging, stratigraphic profile, scan line survey. Laboratory tests, report.
Stresses in rocks. Stress anisotropy and stress ratio. Stress relief
and compensation techniques, USBM, door stopper cells, flat jack,
hydrofrac, strain rossette and dilatometers. Deformability, plate load,
pressure tunnel and bore hole tests. Strength tests, insitu compression,
tension and direct shear tests. Pull out tests. Borehole extensometers,
piezometers, embedment gauges, inclinometers, Slope indicators,
packer tests for insitu permeability, Codal provisions.

Ground improvement techniques. Compaction, Grouting, Types of
grouts, technique, Rheological models. Viscous and viscoplastic flows.
Spherical and radial flows, Shotcrete, Ground anchors, Rock bolts.
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CVL715 Excavation Methods and Underground Space
Technology

3 Credits (3-0-0)

Principles of rock breakage, explosive energy, energy balance, blasting
mechanism. Types of explosives, initiators, delay devices, primer and
booster selection. Blast hole design. Drilling methods and machines
Blast hole timing. Pattern design, open pit and underground blasting,
production, estimation and damage criteria of ground vibrations. TBM
tunnelling. Factors influencing and evaluation, Excavation mechanics,
Boom machines, transverse boom tunnelling machines and Robins
mobile miner. Drag pick cutting, cutting tool materials and wear, disc
cutters. Case studies.

Tunnels, energy storage caverns, nuclear waste disposal repositories,
metros, underground chambers and defence installations. Geological
considerations, layout, survey and alignment. Analysis and design
methods. Construction methods. Ventilation, provisions, equipment.
Control and monitoring system, services, operations and maintenance.
Lighting, specifications, maintenance, emergency lighting. Power supply
and distribution, Water supply and distribution. Safety provisions,
localized hazards, fire hazards in highway tunnels, rapid transit tunnels.
Surveillance and control system for highway tunnels. Tunnel finish.

CVL716 Environmental Rock Engineering

3 Credits (3-0-0)

Theory: Stress-strain behaviour of rocks and rock masses: Elastic,
elasto-plastic, and brittle, Crack phenomena and mechanisms of
rock fracture.

Temperature, pressure and water related, problems, Effect of temperature
on rock behaviour. Fluid flow through intact and fissured rocks.
Time dependent behaviour of rocks: Creep, Viscoelasticity and
Viscoplasticity

Continuum and discontinuum theories: Equivalent material, Block
and Distinct element.

Application: Waste disposal, Radioactive and hazardous wastes,
repositories, location and design, VLH, VDH and KBS3 concepts. Waste
container, barriers, rock structure, embedment, buffers and seals.
Performance assessment, quality control and monitoring. Case histories.

Hazardous Earth processes, high ground stresses, rock bursts,
subsidence. Karst formations. Landslides and rock falls, slopes
stabilization, mitigation, Case studies.

Earthquakes, tectonic stresses, creep, ground motions, damage,
prediction. Volcanic activity and hazard. Tsunamis. Case studies.

Thermal analysis, Thermo-mechanical analysis, thermo-hydro-
mechanical analysis. Rock dynamics. Physical modelling.

CVD720 Major thesis partl
6 Credits (0-0-12)

CVS720 Independent Study
3 Credits (0-3-0)
Specific to the context of the problem decided by the supervisor.

CVL720 Air Pollution and Control

3 Credits (3-0-0)

Air-pollution; Air Pollution Effect on Plants; Air Pollution effect on
Human health; Air quality monitoring; Air Pollution Meteorology;
Gaussian Plume model; Urban Air Pollution; Air Pollution from
Industries; Air Pollution control; Air pollution indices; standards;
norms; rules and regulations; Indoor Air Pollution.

CVD721 Major Thesis Part-II
12 Credits (0-0-24)

CVL721 Solid Waste Engineering

3 Credits (3-0-0)

Solid Wastes: Origin, Analysis, Composition and Characteristics.
Integrated Solid Waste Management System: Collection, Storage,
Segregation, Reuse and Recycling possibilities, Transportation,
Treatment/ Processing and Transformation Techniques, Final Disposal.

Management of: Municipal, Biomedical, Nuclear, Electronic and
Industrial Solid Wastes and the rules and regulations.

CVL722 Water Engineering

3 Credits (3-0-0)

Water quality parameters-conventional contaminants and emerging
contaminants; Sedimentation; Coagulation and flocculation; Filtration-
mechanisms and interpretations; Ion exchange and adsorption;
Disinfection; Reverse osmosis, electrodialysis, desalination.

Water treatment : Source selection process, selection of treatment
chain, plant siting, Treatability studies. Design of physico-chemical
unit operations.

CVL723 Wastewater Engineering

3 Credits (3-0-0)

Wastewater quality parameters, Biological processes; Microbial
growth kinetics; Modeling of suspended growth systems; concepts
and principles of carbon oxidation, nitrification, denitrification,
methanogenasis. Biological nutrient removal; Anaerobic treatment;
Attached growth reactors; decentralised wastewater treatment
systems; constructed wetlands; Design of pretreatment, secondary
treatment, and tertiary disposal systems. Sludge stabilization,
treatment, sludge thickening, sludge drying, aerobic and anaerobic
digestion of sludges; reliability and cost effectiveness of wastewater
systems; Emerging contaminants in wastewater-treatment issues.

CVL724 Environmental Systems Analysis

3 Credits (3-0-0)

Introduction to natural and man-made systems. Systems modeling as
applied to environmental systems. Nature of environmental systems,
the model building process addressing to specific environmental
problems. Strategies for analyzing and using environmental
systems models. Fate and transport models for contaminants in air,
water, and soil. Optimization methods (search techniques, linear
programming, non-linear programming, dynamic programming) to
evaluate alternatives for solid-waste management and water and air
pollution control. Optimization over time. Integrated environmental
management strategies addressing multi-objective and multi-
stakeholder planning.

CVL725 Environmental Chemistry and Microbiology

3 Credits (1-0-4)

Chemical equilibria and kinetics fundamentals; Acids and bases;
Titrations; Acidity; Alkalinity; Buffers and buffer intensity; Chemical
equilibrium calculations; pC-pH diagram; Langelier index; Solubility
diagram; Oxidation and reduction reactions; Cell structure; Types
of microorganisms in environment;metabolic classification of
organisms; laboratory procedure for determining chemical and
microbial parameters, Introduction to advanced instruments.

CVD726 Minor Project
3 Credits (0-0-6)

CVL727 Environmental Risk Assessment

3 Credits (3-0-0)

Basic concepts of environmental risk and definitions; Human health
risk and ecological risk assessment framework;Hazard identification
procedures and hazard prioritization; Environmental risk zonation;
Consequence analysis and modelling (discharge models, dispersion
models, fire and explosion models, effect models etc). Estimation
of incident frequencies from historical data, frequency modelling
techniques e.g., Fault tree analysis (FTA) and Event tree analysis
(ETA), Reliability block diagram. Human factors in risk analysis; Risk
management & communication. Rules, regulations and conventions.

CVL728 Environmental Quality Modeling

3 Credits (3-0-0)

Plume Rise Models; Introduction to Air Quality Modelling; Turbulence
fundamentals;Basic diffusion equation; ficks law; deterministic;
numerical and statistical modeling approach; Fundamentals of
Receptor modelling; Dispersion and receptor models; Fundamentals
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of Indoor air quality modelling techniques; Fundamentals of Water
quality modeling: surface water and ground water models; Fate and
transport of Conservative and non-conservative pollutants. Modelling
as a tool for strategising pollution prevention and control.

CVL729 Environmental Statistics and Experimental
Design

3 Credits (2-0-2)

Introduction on environmental data, environmental statistics
estimation (concentration, frequency of detection,minimum detection
limit, sample size), frequency and probability distributions, inferences
concerning mean and variance, confidence Interval estimation,
hypotheses test, ANOVA, regression, goodness of fit, factoral
experimentation, exceedance factor, intervention model, Case studies.

CVL730 Hydrologic Processes and Modeling

3 Credits (3-0-0)

Hydrologic Cycle and its individual component processes. River Basin
as a Linear Hydrologic System. Linear Theory of Hydrologic Systems.
Lumped Integral and Distributed Differential modelling approaches.
Transform methods of Linear Systems Analysis. Morphological
attributes of watersheds and its role in runoff dynamics. Flood
Routing by Lumped Hydrologic and Distributed Hydraulic approaches.
Unsaturated zone Hydrology and physics of the Soil-Plant-Atmosphere
Continuum. Calibration and Validation of Rainfall-Runoff models.

CVP730 Simulation Laboratory-I

1.5 Credits (0-0-3)

Basic of Fortran 90, Fortran 95 and computing, Numerical solution of
different types of partial differential equations: parabolic equation,
elliptical equation, hyperbolic equation, Backwater curve analysis;
Groundwater flow problems, Pipe network analysis, Unsteady channel flow.

CVS730 Minor Project (CEW)
3 Credits (0-0-6)

CVL731 Optimization Techniques in Water Resources

3 Credits (3-0-0)

Optimization techniques commonly used in water resources planning
& management, water infrastructures, and irrigation and hydropower
projects; Linear programming and duality, Network flow algorithms,
Dynamic programming, Nonlinear programming, Geometric and Goal
programming, Introduction to modern heuristic methods like genetic
algorithm and simulated annealing, Multiobjective optimization,
Applications and case studies in water resources, agriculture,
environment and other areas of science & engineering.

CVP731 Simulation Laboratory-II

1.5 Credits (0-0-3)

Simulate hydraulic, hydrologic, pipe flow, water hammer using various
softwares such as Visual Mod Flow, SWAT, HYDRUS, Hytran, MIKE,
Bentley Software, Fluent, HMS, SAMS.

CVL732 Groundwater Hydrology

3 Credits (3-0-0)

Occurrence and movement of groundwater including subsurface
investigations of groundwater. Flow through saturated and unsaturated
media. Well Hydraulics and aquifer parameters. Pumping wells and
their design, construction, monitoring and rehabilation of wells.
Recharge of groundwater by various means. Salt water intrusion
and coastal aquifer hydraulics. Analog and numerical models and
application of Finite Difference method to groundwater, case studies.

CVL733 Stochastic Hydrology

3 Credits (2-0-2)

Concepts of probability and Random variables; moments and
expectations; Common probabilistic distributions and estimation of
parameters; goodness of fit tests; Modelling of Hydrologic High and
Low Extremes, Regional Frequency Analysis, Stochastic processes and
modelling of stochastic time series; Markov Chains and Probabilistic
Theory of Reservoir Storages.

CVL734 Advanced Hydraulics

3 Credits (3-0-0)

Energy and Monument principles in open channel, Curvilinear Flows,
Backwater computations, Controls, Rapidly varied flows, Spatially
varied flows, Unsteady flow, Surges, Flood wave passage, Roll waves,
Sediments transport, Incipient motion criteria, Resistance to flow
and bed forms, Bed load theory, Stratified flows, Fluvial Systems,
Industrial Hydraulics.

CVL735 Finite Element in Water Resources

3 Credits (3-0-0)

Introduction to finite element method, Mathematical concepts and
weighted residual techniques, Spatical discretization, Shape functions,
Isoparametric elements, Explicit and implicit time marching schemes,
Equation assembly and solution techniques, Application: Navier-Stokes
equations, dispersion of pollutants into ground and surface water,
Flow through earthen dams, seepage beneath a hydraulic structure,
Groundwater flow in confined and unconfined aquifers.

CVL736 Soft Computing Techniques in Water Resources
3 Credits (2-0-2)

Artificial Intelligence; Expert Systems; Artificial Neural Networks:
Introduction, Training, Applications in Hydrology; Genetic Algorithms;
Fuzzy Logic Systems, Fuzzy Set Theory, Predictive and Descriptive Data
Mining; Classification Methods: Decision trees, NN, Bayesian, ANN,
SVM, Applications; Association Analysis; Cluster Analysis - K-means,
Fuzzy, Self-Organising maps; Anomaly detection; Applications in Water
Resources - Forecasting, Regionalization.

CVL737 Environmental Dynamics and Management

3 Credits (3-0-0)

Environmental property and processes, Environmental simulation
models, Elements of environmental impact analysis, Impact
assessment methodologies, Framework of environmental assessment,
Environmental impact of water resources projects, Assessment of
hydrological hazards, Environmental management, Case studies.

CVL738 Economic Aspects of Water Resources
Development

3 Credits (3-0-0)

Economics of water and development, Basic economic concepts,
Financial analysis of a project, Pricing concepts, Benefit-cost-sensitivity
analysis, Capital budgeting and cost allocation, Economics of natural
resources management, Hydro economic model, Hydro-economic
risk assessment, Economics of river restoration, Economics of trans-
boundary water resources management.

CVL740 Pavement Materials and Design of Pavements
4 Credits (3-0-2)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Components of pavement structure and its requirements; Materials
used in pavement construction: aggregate, Portland cement, asphalt,
Portland cement concrete, asphalt concrete; Aggregates: production,
properties, testing procedures, gradation and blending; Portland
cement based materials: mixture design, production, properties,
testing, construction; Asphalt binder: refining process, properties,
testing procedures, grading systems; Asphalt concrete mixture
design: fundamentals of mix design procedure, mixture volumetrics,
current mix design procedures; Production and construction practices;
Stresses and strains in pavement system: traffic, environment
considerations; Design of pavements: new, overlay; Pavement
performance; Drainage consideration.

CVL741 Urban and Regional Transportation Planning
4 Credits (3-0-2)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Fundamentals of transportation planning. Components of transportation
system and their interaction. Historical development and current status
of techniques used in travel demand forecasting; Economic Theory
of travel demand forecasting; trip generation, trip distribution, mode
choice, traffic assignment models. Integration of landuse transport
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models. Comparison and evaluation of various models. Simultaneous
travel demand models: Parameter Estimation and Validation. Travel
Data collection and use of surveys. The role of transportation planning
in the overall regional system. Methodology and models for regional
transportation system, planning, implementation framework and case
studies. Applications to passenger and freight movement in urban
area. Implications for policy formulations and analysis.

CVL742 Traffic Engineering

4 Credits (3-0-2)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Introductory concepts of traffic engineering, road user and vehicle
characteristics, Road way geometric characteristics, traffic stream
characteristics, and traffic flow theory basics. Statistical applications
in traffic engineering. Traffic data collection methods - speed, volume,
travel time and delay studies. Parking studies. Highway safety and
statistics. Capacity analysis of freeway and multilane highways -
fundamental concepts, freeway segment analysis, two-way highways.
Intersections concepts of intersection control, intersection layout,
signalization basics, signal timing. Analysis of signals and coordination
under undersaturated and oversaturated conditions.

CVL743 Airport Planning and Design

3 Credits (3-0-0)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Overview of air transport; Forecasting demand-passenger, freight;
Aircraft characteristics; Airport planning-requirements site selection,
layout plan; Geometric design of runway, taxiway and aprons; Airport
capacity-airside, landside; Passenger terminal-functions, passenger
and baggage flow; Airport pavement design and drainage; Parking
and apron design; Air cargo facilities; Air traffic control lighting and
signing; Airport safety; Environmental impact of airports; Airport
financing and economic analysis.

CVL744 Transportation Infrastructure Design

3 Credits (2-0-2)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Transportation infrastructure: components, structural and functional
requirements, capacity, level of service; Highway infrastructure: grade
intersections, rotaries, interchanges; Railway infrastructure: trackbed
design, grade-crossing design, embankment, retaining walls; Drainage
infrastructure: culverts, bridges; Pedestrian infrastructure: pedestrian
sideways, foot bridges; Miscellaneous: bus and truck terminals, parking
facilities, guard rails, tunnels, underpasses;.

CVL745 Modeling of Pavement Materials

3 Credits (2-0-2)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Role of constitutive modeling; Laboratory testing in relation to
constitutive modeling: elastic modulus, resilient modulus, complex
modulus, creep, rheological tests; Introduction to continuum
mechanics: strain tensor, stress tensor, isotropy, anisotropy,
constitutive relationships; Factors affecting material behavior:
temperature, rate, time, confining pressure; Unbound materials:
soil, aggregate; Bound materials: binding using asphalt, water, lime,
polymer, fly ash, cement; Constitutive models: unbound materials,
bound materials; Field performance of pavement materials: fatigue,
rutting, temperature issues, moisture damage, permeability; Transfer
functions to relate laboratory performance with field performance.

CVL746 Public Transportation Systems

3 Credits (3-0-0)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
This course discusses the role of urban public transportation modes,
focusing on bus and rail systems. Operational and Technological
characteristics are described, along with their impacts on capacity,
service quality, and cost. Current practice and methods for data
collection and analysis, performance evaluation, route and network
design, frequency determination, and vehicle and crew scheduling
are covered. Main topics include: Transit System; Estimation of

Transit Demand; Route planning techniques; Bus Scheduling; Transit
Corridor identification and planning; Mass Transport Management
Measures; Integration of Public Transportation Modes. Public transport
Infrastructure; Case Studies. Multimodal Transportation Systems.

CVL747 Transportation Safety and Environment

3 Credits (3-0-0)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Scientific management techniques in planning, implementing, and
evaluating highway safety programs, strategies to integrate and
amplify safety in transportation planning processes., multidisciplinary
relationships necessary to support effective traffic safety initiatives.
Traffic Safety as public health problem, Injury indices and costing ,
emergency care, pollution inventory in urban areas, environment and
safety standards.

CVL750 Intelligent Transportation Systems

3 Credits (3-0-0)

Pre-requisites: M.Tech: Nil; B.Tech: Instructor's permission
Introduction to Intelligent Transportation Systems (ITS); ITS
Organizational Issues, the fundamental concepts of Intelligent
Transportation Systems (ITS) to students with interest in engineering,
transportation systems, communication systems, vehicle technologies,
transportation planning, transportation policy, and urban planning.
ITS in transportation infrastructure and vehicles, that improve
transportation safety, productivity, environment, and travel reliability.
Mobile device applications of ITS such as trip planners, ETA s of public
transit vehicles.

CVD753 Minor Project in Transportation Engineering
3 Credits (0-0-6)
Pre-requisites: M.Tech.: Nil

CVS754 Independent Study
3 Credits (0-0-6)
Pre-requisites: Instructor's permission

CVD756 Minor Project in Structural Engineering

3 Credits (0-0-6)

The course content will be decided by the concerned faculty member
(supervisor) who will be assigning the research project to the students
registered for this course.

CVL756 Advanced Structural Analysis

3 Credits (3-0-0)

Matrix methods for 3-D skeletal structures: force and displacement
methods including analysis using substructures, static condensation.
Computational aspects including in plane rigidity of slab, non-prismatic
members, and shear deformation effects. Non-linear analysis: second
order and elastoplastic analysis. Energy approaches. Analysis of plates
and singly curved shells.

CVP756 Structural Engineering Laboratory

3 Credits (0-0-6)

Concrete: Concrete mix-design Evaluation of stress-strain response
of plain, self-compacting and high-performance concrete; Behaviour
of RC members under axial, flexure, shear torsion, and interaction;
Behavior of slabs, Non-destructing testing. Response of structures
and its elements against extreme loading events. Model testing:
Models of plates, shells, and frames; Free and forced vibrations;
Evaluation of dynamic modulus; Beam vibrations; Vibration isolation;
Shear wall building model; Time and frequency-domain study. Smart
materials; Photogrammetry for Displacement Measurement; Vibration
Characteristics of RC Beams using Piezoelectric Sensors etc.

CVS756 Independent Study (CES)

3 Credits (0-0-6)

Course content will be decided by the concerned faculty member of
structural engineering.
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CVD757 Major Project Part-I (CES)
9 Credits (0-0-18)
Pre-requisites: programme core Credits+minimum 24 credits

CVL757 Finite Element Methods in Structural
Engineering

3 Credits (2-0-2)

Review of principles of virtual work and minimum potential energy.
Elements of theory of elasticity. Finite element (FE) techniques
for linear and static problems. Developing various types of finite
elements: 1-D, 2-D, and 3-D. Formulating displacement and shape
functions. Variational and weighted residual techniques. Higher order/
isoparametric formulation for truss, beam, frame, plate, and shell
elements. Numerical solution procedures and computational aspects.
Applications to structures such as dams, frames, shear walls, grid floors,
rafts etc. Algorithms for FE problem solving and commercial software
modeling issues. Application of FE methods to solve thermal problems.

CVD758 Major Project Part-II (CES)
9 Credits (0-0-18)
Pre-requisites: CVD757 must be passed

CVL758 Solid Mechanics in Structural Engineering

3 Credits (3-0-0)

Pre-requisites: UG/Dual- 120 credits

Introduction; Historical developments; Theory of stress; Kinematics;
Isotropic/ anisotropic linear elastic solids; Axioms of constitutive
equations; Finite isotropic elasticity; Hypo/ hyperelasticity; Hardening
plasticity; Viscoelasticity; Boundary Value Problems (BVPs); Plane
elasticity; Polar coordinates; Torsion and bending of prismatic bars
with general section; Elastic wave propagation; Current trends.

CVL759 Structural Dynamics

3 Credits (3-0-0)

Theory of structural dynamics and vibration analysis. Free and forced
vibration of single degree of freedom (SDOF) systems, load regimes
and response to harmonic, periodic, impulsive, and general dynamic
loading. Response of SDOF to earthquake and response spectrum
concept. Damping in structures and its evaluation. Free and forced
vibration of lumped multi degree of freedom (MDOF) structures.
Methods for obtaining natural frequencies and mode shapes. Normal
mode theory; mode combination rules; dynamic response evaluation.
Force excited and base excited dynamical systems. Time domain
analysis using numerical integration scheme. Free and forced vibration
of continuous systems. Frequency domain analysis of dynamical
systems. Introduction to advanced topics in structural dynamics.

CVL760 Theory of Concrete Structures

3 Credits (3-0-0)

Introduction: Historical developments, Material properties;
Cracked concrete members under flexural moment and axial force;
Deformations and collapse; M-P interaction. Beams without stirrups
under flexural and torsional shear: Morsch and Regan theories; Skew-
bending theory. Beams with stirrups under flexural and torsional
shear: Plane and space truss analogies, Modified compression field
theory, Unified theory, P-M-V-T interaction; Strut and tie model;
Cracking: Bond slip, Development length, Tension stiffening, Durability
detailing; Serviceability: Elastic, creep and shrinkage deformations;
Elastic analysis: Redistribution of moments; Plastic analysis: Inelastic
and hysteretic behaviour, Limit design, Confined concrete: Ductility
detailing requirements; Buckling of columns; Concrete slabs: Yield
line theory, Strip Theory; Reliability and safety: Limit state design
method, Target reliability; Current trends: Constitutive modelling,
Capacity design, Finite element analysis.

CVL761 Theory of Steel Structures

3 Credits (3-0-0)

Structural steel: Classifications, Grades, Behavioural characteristics,
Plasticity and hardening; Material models: Simple, Rigid, Power
function, Smooth hysteretic; Design methodology: Allowable, Limit
state, Ultimate; Methods of analysis including second-order effects;

Plastic design: Plate instabilities, Local buckling, Section classifications;
Structural stability: Global buckling, Member and frames under
axial and combined loading; Sway and non-sway frames; Design of
members under combined bending, shear and torsion; Connections:
Simple, Semi-rigid, Rigid; Plates girders: Simple post-critical theory,
Tension-field theory, Section design, Stiffener requirements; Gantry
girder; Grillage foundation; Earthquake-resistant design and detailing;
Fire-resistant design; Fatigue-resistant design.

CVL762 Earthquake Analysis and Design

3 Credits (3-0-0)

Seismology; Seismic Risk and Hazard; Soil Dynamics and Seismic Inputs
to Structures; Response Spectrum Analysis (RSA); Special Analysis;
Nonlinear and Push-Over Analysis; Dynamic Soil-Structure Interaction
(SSI); Earthquake Resistant Design Philosophy; Performance Based
Earthquake Engineering; Code Provisions for Seismic Design of
Structures; Retrofitting and Strengthening of Structures; Concept
of Base Isolation Design and Structural Vibration Control; Advanced
Topics in Earthquake Engineering.

CVL763 Analytical and Numerical Methods for Structural
Engineering

3 Credits (3-0-0)

Introduction: Mathematical foundations of structural theory. Linear
algebra: vector spaces and linear transformations. Linear differential
equations and function spaces. Partial differential equations; Elliptic,
parabolic and hyperbolic PDEs. Nonlinear differential equations.
Gaussian Elimination; Factorization Techniques - LU, Cholesky; Iterative
Methods of Solution of Linear Simultaneous Equations. Properties of
Eigenvalues and Eigenvectors; Similarity Transforms; Diagonalization
and Numerical Techniques to Compute Eigenvalues - Vector Iteration,
QR algorithm, Jacobi Method. Time Marching Schemes (Step by Step
Solutions); Euler’s Method; Runge Kutta Method; Newmark Beta
Method. Numerical Solution of Boundary Value Problems - Finite
Difference Method, Explicit and Implicit Approaches; Method of
Weighted Residuals, Galerkin’s Method. Numerical Integration: Gauss-
Legendre Method, Newton-Cotes Method. Regression Analysis and
Curve Fitting. Applications of mathematical and numerical methods to
static, dynamic and stability analysis of elastic structures and cables.

CVL764 Blast Resistant Design of Structures

3 Credits (2-0-2)

Blast Engineering: Explosion Phenomena, Shock Front, Fragmentation,
Waves, Ground Shock, and Interaction with Structures; Structural
Analysis for Impulsive Loading; Pressure-Impulse (PI) Diagrams;
Material Behaviour under High Strain-Rate of Loadings; Blast Resistant
Design of Structures; Performance-Based Blast Design; Progressive
Collapse; Anti-Terrorism Planning and Design of Facilities; Blast
Retrofitting; Indian/ International Standards and Codes of Practice;
Numerical Analysis Tools for Blast Analysis using Finite Element (FE)
Software and Hydrocodes.

CVL765 Concrete Mechanics

3 Credits (3-0-0)

Introduction; Rheological modelling of fresh concrete; Flowing
concrete; Mechanics of hardened concrete: Failure criteria; Constitutive
equations; Elasto-plasticity, visco-elasticity, fatigue, damage mechanics
and fracture; Mechanics of hydrating concretes, Durability Mechanics,
Transport processes; Drying shrinkage; Micromechanics , Numerical
and analytical homogenisation, poromechanics , Crystalline growths
and internal microstresses.

CVL766 Design of Bridge Structures

3 Credits (3-0-0)

Introduction, historical/ magnificent bridges; Site Selection, Planning,
and Type of Bridges, Loads and Forces; Code Provisions for Design
of Steel and Concrete Bridges; Analysis Methods, Grillage Analogy;
Theories of Lateral Load Distribution and Design of Superstructure:
Slab Type, Beam-Slab, and Box Type; Distribution of Externally
Applied and Self-Induced Horizontal Forces among Bridge Supports in
Straight, Curved, and Skewed Decks; Continuous Type and Balanced
Cantilever Type Superstructure; Temperature Stresses in Concrete
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Bridge Deck; Different Types of Foundations: Open, Pile, and Well
Foundations; Choice of Foundation for Abutments and Piers; Design
of Abutments, Piers, Pile/ Pier Caps; Effect of Differential Settlement
of Supports; Bridge Bearings; Expansion Joints for Bridge Decks;
Vibration of Bridge Decks; Parapet and Railings for Highway Bridges;
Construction Methods; Segmental Construction of Bridges; Inspection
and Maintenance of Bridges; Health Monitoring and Evaluation of
Existing Bridges; Bridge Failure: Case Studies.

CVL767 Design of Fiber Reinforced Composite Structures
3 Credits (3-0-0)

Introduction; Types of structural fibers: matrix, fiber and interface;
Fiber reinforced concrete (FRC); High-performance concrete;
Stress transfer, Bond, Pull-out, Toughening mechanism; Fracture
mechanics; Modeling of tensile and flexural behaviours; Behaviour
under compression; Shear failure theory; Behaviour under seismic
loading; Composite structural design: Design spirals, Selection Criteria
configurations; Laminate design; Mathematical analysis of laminates;
Design of single skin panels, Design of composite stiffeners.

CVL768 Design of Masonry Structures

3 Credits (3-0-0)

Introduction and Historical Perspective; Masonry Materials; Masonry
Design Approaches; Overview of Load Conditions; Compression
Behavior of Masonry; Masonry Wall Configurations; Distribution of
Lateral Forces; Flexural Strength of Reinforced Masonry Members: In-
plane and Out-of-plane Loading, Interactions; Structural Wall; Columns
and Pilasters; Retaining Wall; Pier and Foundation; Shear Strength
and Ductility of Reinforced Masonry Members; Prestressed Masonry;
Stability of Walls; Coupling of Masonry Walls, Openings, Columns,
Beams; Elastic and inelastic analysis; Modelling Techniques; Static
Push-Over Analysis and use of Capacity Design Spectra.

CVL769 Design of Tall Buildings

3 Credits (3-0-0)

Structural systems and general concepts of tall buildings; Various
methods of structural analysis; Gravity systems for steel, concrete, and
composite buildings; Lateral systems for steel, concrete, and composite
buildings; Interaction of frames and shear walls; Simultaneous and
sequential loading; Differential shortening of columns; P-A effects;
Effect of openings; Foundations and foundation-superstructure
interaction; Wind/ earthquake effects and design for ductility; Damping
systems; Asymmetric structures and twisting of frames.

CVL770 Prestressed and Composite Structures

3 Credits (2-0-2)

Introduction; Need, Advantages, and Disadvantages; High Strength
Materials; Pretensioning and Post-Tensioning Methods; Prestressing
Methods; Prestressing Systems and Devices; Camber, Deflections,
and Cable Profiles/ Layouts; Load-Balancing; Codes and Standards;
Prestressed Concrete Members - Flexure, Shear, Torsion Behaviors;
Design Methods and Code Provisions; Strain Compatibility Method;
Pressure/ Thrust Line; Pre-Tensioning; Grouted/ Bonded and
Ungrouted/ Unbonded Post-Tensioning; Partial Prestressing; Bursting
Stresses; Anchorage Zone (End Block Design); Transmission and
Transfer Length; De-Bonding and Draping of Prestressing Tendons;
Camber, Deflection, and Ductility; External Prestressing; De-
Compression; Losses in Prestress; Bearing and Bond Stresses; Case
Studies of Prestressed Concrete Bridge Design and Practices.

Need of Composite Construction; Analysis of Indeterminate and
Composite Structures; Design Methods for Composite Beams, Slabs,
Columns, Box-girders, Shear Studs etc.

CVC771 Seminar in Construction Technology and
Management-I
0 Credits (0-0-2)/Compulsory Audit

CVD771 Minor Project (CEC)
3 Credits (0-0-6)

CVL771 Advanced Concrete Technology
3 Credits (3-0-0)

Hydration of cements and microstructural development, Mineral
additives, Chemical admixtures, Rheology of concrete, Creep and
relaxation, Shrinkage, cracking and volume stability, deterioration
processes, special concretes, Advanced characterisation techniques,
sustainability issues in concreting, Modelling properties of concrete.

CVP771 Construction Technology Laboratory

1.5 Credits (0-0-3)

Tests related to quality control at site, in-situ tests, tests related to damage
and deterioration assessment, performance monitoring of structures.

CVS771 Independent Study (CEC)
3 Credits (0-0-6)

CVC772 Seminar in Construction Technology and
Management-II
0 Credits (0-0-2)/Compulsory Audit

CVD772 Major Project Part-I (CEC)
9 Credits (0-0-18)

CVL772 Construction Project Management

3 Credits (3-0-0)

Introduction to construction project management - CPM, PERT, PDM,
LOB. Scope management, WBS, PDRI. Time and cost management,
material related management - purchase & inventory control, time-
cost-resource optimization, quality, safety - planning & control.
Labor productivity variations, productivity improvement - work study.
Measuring project progress & performance - EVA & ES. Identification
of risks and impact. Management Information systems.

CVP772 Computational Laboratory for Construction
Management

1.5 Credits (0-0-3)

Introduction to construction project models - analytical and numerical.
Application software for project planning, scheduling & control.
Programming exercises for estimation, network planning and control,
LP in construction.

MATLAB Programming in linear and non-linear programming.

CVD773 Major Project Part-II (CEC)
12 Credits (0-0-24)

CVL773 Quantitative Methods in Construction
Management

3 Credits (3-0-0)

Introduction and concepts of probability and statistics, Linear
programming, Transportation and assignment problems. Dynamic
programming, Queuing theory, Decision theory, Games theory.
Simulations applied to construction, Modifications and improvement
on CPM/PERT techniques.

CVL774 Construction Contract Management

3 Credits (3-0-0)

Professional Ethics, Duties and Responsibilities of Parties. Owner’s
and contractor’s estimate, Bidding Models and Bidding Strategies,
Qualification of Bidders. Tendering and Contractual procedures,
Indian Contract Act 1872, Definition of Contract and its Applicability,
Types of Contracts, Clauses in Domestic and International Contracts
- CPWD, MES, FIDIC, AIA, NEC, ICT, etc. Contract Administration,
Delay Protocol, Change Orders Analysis, Claim Management and
Compensation, Disputes and Resolution Techniques, Arbitration and
Conciliation Act 1996, Arbitration Case Studies.

CVL775 Construction Economics and Finance

3 Credits (3-0-0)

Engineering economics, Time value of money, discounted cash flow,
NPV, ROR, PI. Basis of comparison, Incremental rate of return, Benefit-
cost analysis, Replacement analysis, Break even analysis. Depreciation
and amortization. Taxation and inflation, Evaluation of profit before and
after tax. Risks and uncertainties and management decision in capital
budgeting. Working capital management, financial plan and multiple
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source of finance. Budgeting and budgetary control, Performance
budgeting. Profit & Loss, Balance Sheet, Income statement, Ratio
analysis, Appraisal through financial statements, International finance,
forward, futures and swap. Practical problems and case studies.

CVD776 Minor Project (CET)
3 Credits (0-0-6)

CVL776 Construction Practices and Equipment

3 Credits (3-0-0)

Formwork design and scaffolding, slipformand other moving forms, Shoring,
Reshoring, and Backshoring in multistoreyed Building construction.
Prestressing, Steel and composites construction methods: Fabrication
and erection of structures including heavy structures, Prefab construction,
Industrialized construction, Modular coordination. Special construction
methods: High rise construction, Bridge construction including segmental
construction, incremental construction and push launching techniques.
Factors affecting selection of equipment - technical and economic, Analysis
of production outputs and costs, Characteristics and performances of
equipment for major civil engineering activities such as Earth moving,
erection, material transport, pile driving, Dewatering, and Concreting.

CVS776 Independent Study (CET)
3 Credits (0-0-6)

CVD777 Major Project Part-I (CET)
9 Credits (0-0-18)

CVL777 Building Science

3 Credits (3-0-0)

Introduction to environmental features relevant to functional design.
Their measures description and quantification. Periodic nature of
variation of environmental descriptors. Heat exchange of building
with environment under diurnal periodic variation temperature and
modelling. Estimation of hourly internal temperature through CIBS
method. Thermal Design philosophy and optimization for decision
variables such as shape, orientation, envelope properties etc. Purpose
of ventilation, wind and stack effect as driving force. Design for desired
flow and indoor velocity. Fundamentals of acoustics, Sound ion free field
and enclosure. External and Internal air borne noise control. Protection
against structure borne noise. Lighting principles and daylighting. Day
light factor, and design for desired illumination and glare free lighting.

CVD778 Major Project Part-II (CET)
12 Credits (0-0-24)

CVL778 Building Services and Maintenance Management
3 Credits (3-0-0)

Concepts of functional design of building for fire protection, design of lift
systems for optimum service. Building service system design. Control
and intelligent buildings, HVAC, hot and cold water services, waste water
handling system, electrical services, building maintenance management.

CVL779 Formwork for Concrete Structures

3 Credits (3-0-0)

Requirements and selection for Formwork , Formwork Materials,
such as Timber, Plywood, Steel, Aluminum Form, Plastic Forms, and
Accessories, Horizontal and Vertical Formwork Supports; Formwork
Design Concepts, Illustration of Formwork system for Foundations,
walls, columns, slab and beams and their design, Formwork for Shells,
Domes, Folded Plates, Overhead Water Tanks, Natural Draft Cooling
Tower. Formwork for Bridge Structures, Flying Formwork such as
Table form, Tunnel form. Slipform, Formwork for Precast Concrete,
Formwork Management Issues pre award and post award, Formwork
failures-causes and Case Studies in Formwork Failure, Formwork issues
in multi-story building construction.

CVvD800 Major Project Part-I
6 Credits (0-0-12)

CVL800 Emerging Topics in Geotechnical Engineering
3 Credits (3-0-0)

A course which will vary from year to year to study new and
exciting developments in the broad spectrum of Geotechnical and
Geoenvironmental Engineering. The course will also focus on new
offshoots of Geotechnical and Geoenvironmental Engineering.

CVP800 Geoenvironmental and Geotechnical Engg. Lab
3 Credits (0-0-6)

Engineering properties and compaction characteristics of waste - coal
ash, mine tailings. Permeability of clays and bentonite amended soils.
Physical, Mechanical and Hydraulic Testing of Geosynthetics Landfill
liner and cover: Evaluation of shear strength parameters of various
Interfaces and design. Project based laboratory for evaluation of
engineering properties of soils for design of embankments.

CVS800 Independent Study
3 Credits (0-0-6)

CvD801 Major Project Part-11
12 Credits (0-0-24)

CVL801 Constitutive Modelling in Geotechnics

3 Credits (3-0-0)

Introduction: fundamental relations, models and soil mechanics.
Elasticity: Isotropic, anisotropic, soil elasticity. Plasticity and yielding:
yielding of clays, yielding of sands, slip line fields, introduction to upper
and lower bounds, selected boundary value problems. Elasto-plastic
model for soils: elastic volumetric strains, plastic volumetric strains,
plastic hardening, plastic shear strains, plastic potentials, flow rule.
Cam clay model: critical state line, shear strength, stress-dilatancy,
index properties, prediction of conventional soil tests. Applications.

CVD810 Major Project Part-I (CEU)
6 Credits (0-0-12)

CVL810 Emerging Topics in Rock Engineering and
Underground Structures

3 Credits (3-0-0)

Advanced and state-of-the-art rock engineering topics.

CVP810 Rock Mechanics Laboratory-II

3 Credits (0-0-6)

Pre-requisites: Rock Mechanics Lab-I CVP710

Project planning,Schedule and cost assessment,DPR and GD for
Major projects,Field visit, Sample collection, Scanline survey and
seismic survey, Rock characterization, Determination of physical and
mechanical properties of rocks, Analysis of slopes using GEOSLOPE and
Analysis of tunnels using Phase2, both using the material properties
determined through laboratory tests. Design of slopes and tunnels.

CVS810 Independent Study (CEU)
3 Credits (0-0-6)

CVvD811 Major Project Part-II (CEU)
12 Credits (0-0-24)

CVL811 Numerical and Computer Methods in
Geomechanics

3 Credits (2-0-2)

Pre-requisites: CVL704 or Equivalent

Introduction to Numerical Methods, ODEs, PDEs, Equation solution
techniques, Root finding techniques, Fourier Series, Types of
geotechnical boundary value problems, Numerical modeling, Numerical
solution schemes, pros and cons, Programming tools- FORTRAN,
MATLAB, MATHCAD, Development of programming flowchart.
Simplified and advanced constitutive models and their calibration:
Elastic Models, Elasto-plastic Models, Formulation of Elasto-Plastic
Stiffness Matrix, Governing equations of elastoplasticity, Rock and
Soil constitutive models.

Integration of stress-strain equations, Concepts of verification and
validation, Selection of model input parameters, Integration of load-
displacement relations, Integration of seepage, consolidation and heat
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conduction equations, Sturm—-Liouville problem, Solution of seepage,
consolidation, heat conduction and Sturm-Liouville equations using
finite difference and finite element programming methods, Comparison
with commercially available software results.

CVL817 Structural Safety and Reliability (PG)

3 Credits (3-0-0)

Fundamentals of set theory and probability, probability distribution,
regression analysis, hypothesis testing. Stochastic process and
its moments and distributions, concepts of safety factors, Safety,
reliability and risk analysis, first order and second order reliability
methods, simulation based methods, confidence limits and bayesian
revision of reliability, reliability based design, examples of reliability
analysis of structures.

CVL818 Design of Plates and Shells (PG)

3 Credits (2-1-0)

Prismatic folded plate systems. Shell equations. Approximate solutions.
Analysis and design of cylindrical shells. Approximate design methods
for doubly curved shells.

CVL819 Concrete Mechanics (PG)

3 Credits (3-0-0)

Introduction; Rheological modelling of fresh concrete; Constitutive
equations; Nonlinear elasticity, plasticity, visco-elasticity and fracture
mechanics of hardened concrete; Confinement and ductility; Moisture
diffusion; Drying shrinkage; Solid and structural mechanics of
reinforced concrete, Skew bending, modified compression field and
unified theories of R.C. beams under bending, shear and torsion;
Bond-slip and phenomenon of cracking in reinforced concrete; Statical
and dynamical analysis of R.C. Structures; Trends.

CVL820 Environmental impact assessment

3 Credits (3-0-0)

Planning and Management of Environmental Impact Studies. Impact
indentation methodologies: base line studies, screening, scoping,
checklist, networks, overlays. Prediction and assessment of impacts
on the socio-economic environment. Environmental cost benefit
analysis. Decision methods for evaluation of alternatives. Case
Studies. Environmental impact assessment at project level, regional
level, sectoral level, and policy level. Sustainable development;
Environmental policy in planned, mixed and market economies.
Preventive environmental management.

CVP820 Advanced Air Pollution Laboratory

3 Credits (1-0-4)

Monitoring of TSP using HVS, Monitoring of PM2.5 using cyclone
based sampler, Size segregated particle collection and data analysis
using histogram, inversion program, Personal exposure assessment,
determination of count and geometric mean diameter, determination
of chemical species in air samples, Determination of emission factors
of particle and gases for combustion sources, Determination of TVOC;
Determination of indoor air quality parameters, determination of
Bioaerosol; Monitoring and analysis of meteorological parameters.

CVL821 Industrial Waste Management and Audit

3 Credits (3-0-0)

Industrial Wastes: Nature and characteristics, Prevention and Control,
Tools for clean processes: reuse, recycle, recovery, source reduction,
raw material substitution, process modification, Flow sheet analysis,
Energy and resources audit, Waste audit, emission inventory and
waste management hierarchy for process industries, Zero discharge,
Environmental indicators, Industrial ecology and ecoparks, rules and
regulations, Case studies: Dairy, Fertilizer, Distillery, Pulp and Paper,
Iron and steel, Metal plating, Refineries, Thermal power plants, etc.

CVP821 Advanced Water and Wastewater Laboratory
3 Credits (1-0-4)

Principles of instrumentation and application for water quality
parameters measurements, Operation of batch scale models for
various processes: Activated sludge process, Disinfection, Settlers,
Coagulation,Filtration, Anaerobic digestion, Adsorption. Design

and operation of treatability studies and microbial growth kinetics,
microbial toxicity and bioaccumulation studies. Micropollutants
detection;Package programmes for water and wastewater conveyance,
treatment and disposal.

CVL822 Emerging Technologies for Environmental
Management

3 Credits (3-0-0)

Contemporary micro and macro environmental issues of importance,
global environmental and resource sharing issues, international treaties
and protocols. Emerging contaminants and emerging technologies
for waste management, Case studies of environmental pollution
and innovative management strategies. Environmental technology
transfer, Non-conventional Energy, Emission trading, Adaptation to
climate change.

CVL823 Thermal Techniques for Waste Management
3 Credits (3-0-0)

Fundamentals of Thermodynamics, Heat Transfer and Combustion as
applied to Waste Incineration. Introduction to fuels, reactor design,
fluidization engineering and furnace technology. Combustion of
gaseous, liquid and solid fuels. Wastes as fuels. Low, medium and
high temperature thermal treatment techniques, Energy recovery,
pollution control techniques for thermal facilities, Design of thermal
treatment facilities with pollution control devices.

CVL824 Life Cycle Analysis and Design for Environment
3 Credits (3-0-0)

Engineering products and processes : Environmental health and safety,
Product life cycle stages, Material toxicity, pollution, and degradation,
Environmentally conscious design and manufacturing approaches,
Sustainable development and industrial ecology. System life-cycles
from cradle to reincarnation, Product life-extension, Organizational
issues. Pollution prevention practices, Manufacturing process selection
and trade-offs. Design for Environment : Motivation, concerns,
definitions, examples, guidelines, methods, and tools. Recyclability
assessments, Design for recycling practices. Re- manufacturability
assessments, Design for Remanufacture / Reuse practices. Industrial
ecology and Eco-industrial parks. Eco-Labels and Life-Cycle analysis
(LCA): LCA methodology, steps, tools and problems, Life-Cycle
Accounting and Costing. ISO 14000 Environmental Management
Standards. New business paradigms and associated design practices.

CVL825 Fundamental of Aerosol: Health and Climate
Change

3 Credits (3-0-0)

This course will introduce the students with fundamentals of aerosols,
Difference in gas and particle motion in the air, physio-chemical
and optical properties of individual and mixed particles, behaviour
of non-spherical particles, thermodynamic properties of aerosol,
particle formation, application of aerosol fundamentals and properties
in research and industries, impact of aerosol properties on indoor/
outdoor air quality, health and climate.

CVL826 Quantitative microbial risk assessment

1 Credit (1-0-0)

Pathogens, Occurrence and fate in environment, Human exposure
pathways, Microbial exposure dose estimation, Infection and dose-
response modeling, Risk of infection estimation,Uncertainty estimation.

CVL827 Environmental Implications of Engineered
Nanomaterials

2 Credits (2-0-0)

Engineered nanomateials, Occurrence of nanomaterials in environment,
Fate of nanomaterials in environment, Exposure pathways-model
development and parameter estimation,Dose-response effects
of nanomaterials to humans and aquatic species; dose-response
modeling and risk estimation of nanomaterials exposures; Risk
management of nanomaterials pollution; Prioritization of nanomaterials
for monitoring; Regulatory guidelines for implications assessment and
pollution regulations; Emerging challenges for long-term management
of nanomaterials exposure.
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CVL828 Water Distribution and Sewerage Network Design
3 Credits (3-0-0)

Planning for water supply sources and demand assessment. Water
demand forecasting. Types of water distribution systems. Intermittent
and continuous water supply systems. Design and analysis of Water
mains. Design and analysis of water distribution system. Analysis of
water deficient systems. Optimal design of water distribution systems.
On-line monitoring of water quality parameters. Retrofitting of the
existing water supply systems.

Planning for wastewater conveyance system in urban areas. Combined
and separate systems for storm and sewage. Design and analysis
of wastewater conveyance system. Optimal design of wastewater
conveyance systems. Operation and maintenance issues. Retrofitting
of the sewerage system.

CVL830 Groundwater Flow and Pollution Modeling

3 Credits (3-0-0)

Subsurface processes and concepts for groundwater resources
evaluation, Unsaturated zone properties: Soil moisture levels,
Retention curves, Flow through unsaturated porous media, Multiphase
flows, infiltration and Wetting front, Groundwater contamination,
Sources and causes of groundwater pollution, Pollution dynamics,
Hydrodynamics dispersion, Adsorption, Biodegradation, Radioactive
decay, Reactive processes, Multiphase contamination, NAPLs, VOCs,
Site specific groundwater quality problems in Indian context, Numerical
models, Finite difference methods, Numerical modeling of steady and
transient flows in saturated and unsaturated domain, Contaminant
transport modeling, Application of FEM and BIEM in groundwater
modeling, Regional aquifer simulation, Contaminated groundwater
systems and their rehabilitation, Development and optimization based
management of aquifer systems, Stochastic models, Random field
concepts in groundwater models; Application of emerging techniques
to groundwater management.

CVS830 Independent Study (CEW)
3 Credits (0-3-0)

CVD831 Major Project Part-I
6 Credits (0-0-12)

CVL831 Surface Water Quality Modeling and Control
3 Credits (3-0-0)

River hydrology and derivation of Stream Equation, Derivation of
Estaury equation, Distribution of water quality in rivers and estuaries.
Physical and Chemical characteristics of Lakes, Finite Difference steady
state river, estaury and Lake models., Dissolved Oxygen models in
rivers, estuaries and Lakes, Fate of Indicator Bacteria and pathogens in
water bodies. Basic Mechanism of Eutrophication, Lake phytoplankton
models, eutophication in rivers and estuaries. Elements of Toxic
substance analysis.

CVD832 Major Project Part-II
12 Credits (0-0-24)

CVL832 Hydroelectric Engineering

3 Credits (3-0-0)

Hydropower development schemes and their various configurations,
Planning for firm Capacities, Peak Load and Base Load configurations,
Role of and Regulation of Hydropower development in a mixed hydro-
steam system, Governing of Hydropower systems; study of hydraulic
transients in Penstocks. Surge analysis and dynamics of Surge tanks.
Micro hydro power developments.

CVL833 Water Resources Systems

3 Credits (3-0-0)

Water Resources Planning Purposes and Objectives, Multi-component,
multi-user, multi-objective and multi-purpose attributes of an
Integrated Water Resources System, Economic basis for selection of
a Plan Alternative.

Introduction to Linear Programming and applications in Water
Resources Engineering.

Irrigation Planning and Operation Models, Linear, Deterministic

Integrated Water Resources Management Model on River Basin Scale,
River Basin Scale Integrated Stochastic Water Resources Planning and
Management Models.

CVL834 Urban Water Infrastructure

3 Credits (3-0-0)

Urban water cycle, Urban water infrastructures - water supply, storm
water drainage, sanitation, sewerage and wastewater conveyance
infrastructures, Water supply and sewerage network hydraulics,
SCADA systems, Sustainable urban designs, Methodologies for
assessing sustainability of urban water infrastructures, Emerging
sustainable materials and design procedures for water supply and
sewerage pipelines, Hydraulic performance and structural strength,
chemical resistance and resilience characteristics of emerging materials
based water and sewer pipelines, Rehabilitation and augmentation
technologies for water supply and sewerage networks, Analytic
hierarchy process and optimization techniques for arriving at the best
appropriate rehabilitation/augmentation technology, Urban water
management, Rain water harvesting, Managed aquifer recharge,
Constructed/engineered wetlands, Sprinkler and drip irrigation, Water
use efficiencies, Effect of water management practices on urban
water infrastructure, hydrology and groundwater regime, Surface and
subsurface mapping of water supply and sewerage networks, Structural
safety and mitigating plans against natural and human caused threats.

CVL835 Eco-hydraulics and Hydrology

3 Credits (3-0-0)

Classification of Hydro environmental systems, governing equations
for open surface flow domains, pollutant transport equations in hydro-
environmental flow systems, computational methods and solution
techniques. Study of ecological descriptors, numerical ecology, multi-
objective definitions of environmental flows, Hydrologic indices for
e-flows and river health assessment. Riverine habitat characterization
and habitat simulation models. Anthropogenic triggers for changes
in riverine habitat.

CVL836 Advanced Hydrologic Land Surface Processes
3 Credits (3-0-0)

Introduction: Eco-hydro-climatology; Climate System; Climate, weather
and Climate Change; Water, Energy and Carbon Cycle; Overview of
Earth’s Atmosphere: Heat-Balance of Earth Atmosphere System;
Temporal Variation of Air temperature; Introduction to Atmospheric
Thermodynamics: First and second law of thermodynamics, Adiabatic
process and adiabatic lapse rate, Entropy, Clausius-Clapeyron Theory,
Introduction to cloud microphysics and cloud droplet formation
process, Cloud liquid water content, entrainment, warm and cold
cloud. Hydrologic Cycle: Global water balance; Precipitation and
Weather, Forms of Precipitation; Atmospheric Stability; Monsoon;
Global Wind Circulation; Indian Summer Monsoon Rainfall. Climate
Variability: Floods, Droughts, Climate Extremes. Climate Change:
Introduction; Causes and Modeling of Climate Change, Climate Models,
Downscaling; IPCC Scenarios; Commonly used Statistical Methods in
Hydro-climatology: Trend Analysis; EOF, PCA; Canonical Correlation;
Statistical Downscaling; Ecological Climatology: Leaf energy fluxes and
leaf photosynthesis; Ecosystem and vegetation dynamics; Coupled
climate vegetation dynamics, Carbon cycle climate feedbacks.

CVL837 Mechanics of Sediment Transport

3 Credits (2-0-2)

Introduction; Equations of Particle Motion particle in a moving fluid,
collision with the bed, diffusion of turbulence; Macroscopic View of
Sediment Transport — bedload, suspended load; Threshold Condition
for Sediment Motion — Critical stress for flow over a granular bed,
Shields diagram; Mechanics of Bedload Transport: Bagnold hypothesis
of bedload transport, bedload transport relations; Mechanics of
Suspended Sediment Transport; Total load transport; Descriptive
Analysis of Bedforms — introduction of bedform mechanics, dunes,
antidunes, ripples, bars; Stability Analysis of Bedforms; Mechanism of
transportation of materials by fluid flow through pipeline; Rheology and
classification of complex mixtures; Fundamentals of two-phase flow;
Phase separation and settling behaviour; Flow of non-Newtonian fluids
through pipes: Turbulent flows of Complex mixtures, Slurry pipeline
transportation, Design methods.
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CVL838 Geographic Information Systems

3 Credits (2-0-2)

What is GIS. Geographic concepts for GIS. Spatial relationships,
topology, spatial patterns, spatial interpolation. Data storage, data
structure, non-spatial database models. Populating GIS, digitizing, data
conversion. Spatial data models, Raster and Vector data structures
and algorithms. Digital Elevation Models (DEM) and their application.
Georeferencing and projection systems, GIS application areas, Spatial
analysis, quantifying relationships, spatial statistics, spatial search.

CVL839 Hydrologic Applications of Remote Sensing

3 Credits (2-0-2)

Principles of remote sensing, Remote sensing platforms and data
acquisition systems, Wavebands, Radiometric quantities, Spectral
reflectance and spectral signature, Interaction of electromagnetic
radiation with land surface features, hydrosphere and atmosphere,
Data capture for simulation of land surface processes, Photographic
and image interpretation, Satellite image processing, Earth surface
features inventory, Geomorphology, Landuse classification, Landuse
planning and landcover mapping, Flood plain mapping and flood plain
zoning, Remote sensing applications in water resources, agriculture,
geology and environmental monitoring, Applications in snow and
glacier studies, Snow line, Ice cover, Snow-pack properties, Integrated
use of remote sensing and GIS, Database preparation and Decision
support analysis, Estimation of damages due to hydrologic extremes
and preparation of contingency plans, Case studies.

CVL840 Planning and Design of Sustainable Transport
Systems

3 Credits (3-0-0)

Pre-requisites: M.Tech: CVL741; B.Tech: Instructor's permission
Sustainable Transportation Planning and Design including:
Consideration of bicycles, pedestrian, mass transit modes, and
private vehicles like cars and two wheelers as well as how these
modes interrelate. Applicability at varying scales, from a downtown
street to a neighborhood to a regional network Case studies are
discussed from different parts of the world. Various indicators for
measuring sustainability index of transport system including public
health, resource consumption, local and global pollution and equity
considerations are discussed.

CVL841 Advanced Transportation Modelling

3 Credits (2-0-2)

Pre-requisites: M.Tech: CVL741; B.Tech: Instructor's permission
Systems Approach to Travel demand models, Trip generation Models
Using Different Statistical techniques, Trip distribution,Discrete Choice
Logit, Nested Logit and other Models,Network Assignment,Traffic
Assignment Using User Equilibrium and Systems Optimization
Techniques, Revealed preference and Stated Preference surveys,
Analysis of Ranked and Rated data, Demand models for Nonmotorised
transport and Public Transport systems.

CVL842 Geometric Design of Roads

3 Credits (2-0-2)

Pre-requisites: M.Tech: CVL741, CVL742; B.Tech: CVL261 and
one TE elective

Introduction to basic road geoemetric design elements and
methodology - design philosophy and design techniques; Design
controls - human, vehicle and speed related factors. Road vehicle
performance - road vehicle dynamics - tractive and resisting forces.
Braking forces. Theoretical and practical stopping distances. Elements
of geometric design - cross section elements; Horizontal Alignment
- tangents, curves, transitions, superelevation; Vertical Alignment -
grades and curves; Coordination of Horizontal and Vertical Alignment.
Design of Intersections at-grade- design principles, channelization,
roundabouts, Interchanges- types, warrants, lane balancing; Road
side safety- hazards and clear zone concept, traffic safety barriers,
impact attenuation.

CVL844 Transportation Infrastructure Management
3 Credits (3-0-0)

Pre-requisites: M.Tech: CVL740; B.Tech: Instructor's permission
Transportation infrastructure components; Deterioration phenomena;
Effect of external factors like environment, traffic loading,material
properties on deterioration mechanisms; Evaluation techniques
to evaluate damage: destructive, nondestructive; Performance
models: development, calibration; Infrastructure management
systems; Serviceability of condition and safety; Decision making and
optimization techniques applied to infrastructure management; Life
cycle cost analysis techniques.

CVL845 Viscoelastic Behavior of Bituminous Materials
3 Credits (3-0-0)

Pre-requisites: M.Tech: CVL740; B.Tech: Instructor's permission
Overview of material behavior-elastic, plastic, viscoelastic,
Viscoplastic response; Aging; Issues in representative volume
element; Mechanical analogs for viscoelastic response; Fundamental
viscoelastic response-creep compliance, relaxation, complex modulus;
Interconversion techniques to obtain fundamental viscoelastic
responses; Time-temperature superposition; linear viscoelastic
constitutive equations; Elastic-viscoelastic correspondence principle;
Predicting material behavior-undamaged, damaged state conditions,
Introduction to nonlinear viscoelasticity, Viscoelastoplastic behavoir,
fracture mechanics.

CVL846 Transportation System Management

3 Credits (3-0-0)

Pre-requisites: M.Tech: CVL741 and CVL742; B.Tech:
Instructor's permission

Transportation systems - resource management, approaches to
funding. Asset and demand management - Integrated network
design, changing travel behaviour, optimising asset management, role
of technology; Optimizing the investment outcomes - movement of
freight and passenger, traffic. Land use planning and urban growth
management - land use and its effect on infrastructure and efficient
network operations. Congestion, systemic congestion improvement
and system-wide efficiency, Transit oriented development, safety
considerations; evaluation of strategies; case studies.

CVL847 Transportation Economics

3 Credits (3-0-0)

Pre-requisites: M.Tech: CVL741; B.Tech: Instructor's permission
Overview of Transportation Economics; Transportation Investments
and economic Development. Basics of Engineering economics,
marginal analysis, opportunity cost, shadow price, money value
of time, discounted cash flow, NPV, ROR, benefit-cost analysis.
Road User Costs; Public transportation economics; Social Cost
of Transportation;Cost of congestion, pollution, traffic accidents.
Taxation, regulations, financing Transport Systems; Legal framework
for transportation sector, case studies.

CVL849 Traffic Flow Modelling

3 Credits (3-0-0)

Pre-requisites: CVL742

Descriptors of traffic flow: Macroscopic and Microscopic, time, space
and generalized measurement regions. Cumulative plots. Traffic Flow
models - General classification and typology. Macroscopic Flow Models
- continuity equation, LWR model, higher order models, numerical
schema, Mesoscopic Flow Models - gas kinetic theory, Microscopic
and Submicroscopic Flow Models - car following and lane changing;
Pipes and forbes models; General motors-Gazis-Herman-Rothery
(GHR) models, Stability analysis, macro-micro bridge. Modelling at
Junctions/Intersections; Un-signalized and Signalized; Roundabouts;
Pedestrian Modelling - normal and panic movements; variations across
infrastructure; Simulation - simple and complex traffic conditions.

CVL850 Transportation Logistics

3 Credits (3-0-0)

Pre-requisites: M.Tech: CVL742 else Instructor's permission
(including B.Tech)

Evolution of freight and logistics; Interrelationships between
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society, environment and freight transport; Survey methodologies
to understand freight movement; Cost measurement: Production,
Holding, Transportation, Handling; Effect of internal and external
variables on cost; Demand forecasting; Inventory planning and
management; Transportation and distribution network: Design,
Reverse Logistics. Development, Management; Ware house operations;
Pricing: Perishable, seasonal demand, uncertainty issues; Vehicle
routing: One-to-one distribution, One-to-many distribution, Shortest
path algorithm, Quickest time algorithm; Logistics information system;
Designing and planning transportation networks; City logistics.

CVL851 Special Topics in Transportation Engineering
3 Credits (3-0-0)

Pre-requisites: CVL740 or CVL741 or CVL742 or Instructor's
permission

Course details shall be announced by the instructor at the time
of offering of the course. The lectures will be supplemented by

reading materials. The assessment will be based on a combination of
assignments, quizzes, and term papers and tests.

CVS852 Advanced Topics in Transportation Engineering
3 Credits (0-0-6)

Pre-requisites: CVL740, CVL741, CVL742

This is an advanced course for M.Tech. Transportation engineering
program where students will study a specialized topic within
transportation engineering (including but not limited to transportation
planning, traffic engineering and pavement engineering). The topic
shall be announced by instructor at the beginning. The performance
of student in this course will be evaluated through presentation(s) and
report(s) made by student during the registered term.

CVD853 Major Project Part-1
9 Credits (0-0-18)
Pre-requisites: CVL740, CVL741, CVL742

CVD854 Major Project Part-II
12 Credits (0-0-24)
Pre-requisites: CVL740, CVL741, CVL742

CVL856 Strengthening and Retrofitting of Structures
3 Credits (3-0-0)

Structural assessment, damage under accidental and cyclic
loads, cracking in structures, evaluation of damage, analysis of
existing structures, compression, flexural and shear strengthening,
strengthening using laminates, strengthening using prestressing,
bracing and stiffening of structures, maintenance of retrofitting, design
codes for retrofitting of structures, retrofitting of steel structures,
retrofitting of masonry structures.

CVL857 Structural Safety and Reliability

3 Credits (3-0-0)

Fundamentals of Set Theory and Probability; Probability Distribution,
Regression Analysis, Hypothesis Testing. Stochastic Process and Its
Moments; Probability Distributions; Concepts of Safety Factors, Safety,
Reliability and Risk Analysis; First Order and Second Order Reliability
Methods; Simulation Based Methods; Confidence Limits and Baysean
Revision of Reliability; Reliability Based Design; System Reliability;
Examples of Reliability Analysis of Structures.

CVL858 Theory of Plates and Shells

3 Credits (3-0-0)

Thin and thick plate theories. Bending of long rectangular plate to a
cylindrical surface. Prismatic folded plate systems. Pure and symmetric
bending of plates. Small and large deflections of plates. Special and
approximate methods in theory of plates. General theory of cylindrical
shells. Shell equations. Approximate solutions of plates and shells
equations. Analysis and design of cylindrical shells. Approximate design
methods for doubly curved shells. Stress analysis methods in sperical
shells. Spherical shell of constant thickness. Symmetrical bending of
shallow sperical shells. Conical shells.

CVL859 Theory of Structural Stability

3 Credits (3-0-0)

Introduction: Buckling of steel and concrete structures; Conservative
and non-conservative loads. Elastic buckling of columns and beam-
columns: Static, dynamical and energy-based approaches. Viscoelastic
and elastoplastic buckling. Torsional buckling. Flexural-torsional and
lateral buckling. Plate and frame buckling. Imperfection sensitivity;
Post-buckling theory. Snap-through. Dynamic stability: Divergence,
flutter and parametric resonance. Nonlinear dynamical systems theory;
Bifurcations. Recent trends.

CVL860 Advanced Finite Element Method and
Programming

3 Credits (2-0-2)

Pre-requisites: CVL757

Finite element method (FEM) to solve complex structural engineering
problems. Various types of finite elements (FE) considering nonlinear
material models; constitutive laws; hybrid elements. Strong and
weak form representation and solutions. FEM for dynamic problems:
consistent mass matrix, vibration of bars, beams, and plate elements.
FEM for buckling problems: geometric matrix, buckling of struts, and
plate elements. FE modeling and analysis of complex structures:
3-D frames, shear walls, bridges, cooling towers, continuua etc.
Computational aspects: meshing, convergence, singularity, etc.
Interpretation of results. Comparison with other methods.

CVL861 Analysis and Design of Machine Foundations
3 Credits (2-0-2)

General design requirements, general dynamics of machine
foundations for rotating and reciprocating machines, determination
of soil properties, modelling, analysis and design of block/frame type
foundations, specific details for machines applying impulsive loads,
compressors and turbo-generators, detailed dynamic analysis and
modes of vibration for frame type foundations, techniques for vibration
isolation, practical case studies, codal requirements, construction
aspects of machine foundations.

Laboratory : Instrumentation aspects in terms of sensors and data
acquisition systems, measurement of dynamic soil parameters,
measurement of vibration related parameters, vibration isolation,
computational aspects related to frame type foundations including
dynamic analysis.

CVL862 Design of Offshore Structures

3 Credits (3-0-0)

Rudiments of offshore engineering; sea spectra; wave theories; wave-
structure interaction. Design of offshore platforms: introduction, fixed
and floating platforms. Buoyed structures/ articulated towers; tension-
leg platform (TLP); Marine risers; compliant and non-compliant
structures; offshore pipelines and risers; Steel, concrete, and hybrid
platforms. Buoys and mooring system design; Design criteria and
code provisions. Environmental loading. Wind, wave and current
loads. Loads and stability during handling and towing. Introduction
to stochastic dynamics of ocean structures considering different sea
spectra. Soil-structure interaction (SSI): beam on Winkler foundation
(p-y curve approach). Dynamic analysis of SPAR platforms. Fatigue
analysis of fixed and floating offshore structure: stress concentration,
S-N curves. Foundations: site investigations, gravity, jacket platforms,
hybrid platforms. Piled foundation and behavior under dynamic
loading. Static and dynamic analysis of platforms and components.
Dynamic analysis using software: response of fixed type offshore
structures, articulated towers, single leg and multi-legged towers.

CVL863 General Continuum Mechanics

3 Credits (3-0-0)

Introduction: Field and particle theories in physics. Historical
development of continuum mechanics-A basic engineering science.
Classical theories: Stress and kinematics. Elasticity, Viscoelasticity and
Elastoplasticity; Newtonian fluids.

Continuum thermomechanics; Classius-Duhem Inequality;
Thermodynamics with internal variables. Constitutive equations;
Axioms for simple materials; Frame indifference; Finite elasticity;
Hyper/hypoelasticity; Non- Newtonian fluids.
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Polar and nonlocal materials; Materials of differential/gradient
type; Configurational mechanics; Biomechanics; Nanomechanics.
Theories of conduction and diffusion; Electromagnetism. Coupled
fields: Thermoelasticity and electromagnetoelasticity; MHD;
Chemomechanics. Intermediate problems; Statistical continuum
theories; Relativistic continuum mechanics; Materials models for
luminiferous Aether.

Rational methodology and realism; Current trends.

CVL864 Structural Health Monitoring

3 Credits (2-0-2)

Concept of structural health monitoring, sensor systems and hardware
requirements, global and local techniques, computational aspects
of global dynamic techniques, experimental mode shapes, damage
localization and quantification, piezo—electric materials and other
smart materials, electro—-mechanical impedance (EMI) technique,
adaptations of EMI technique.

Laboratory: Sensor installation and diagnostics, mode shape
extraction, location and quantification of damage using global dynamic
techniques, damage detection using electro — mechanical impedance
technique, remote monitoring.

CVL865 Structural Vibration Control

3 Credits (3-0-0)

Pre-requisites: CVL759

Introduction; Types and classifications; Control theories; Optimal
stiffness distributions for building type structures; Role of damping
in controlling motion; Active and semi-active systems; Tuned mass
dampers - single/ multiple; Quasi-static active control; Passive control:
viscous, visco-elastic, friction, hysteretic dampers, base isolation;
Nonlinear modeling; Dynamic feedback control; Neural network based
control systems; Design for buildings, bridges, power plants, and other
structures; Current trends and performance-based design.

CVL866 Wind Resistant Design of Structures

3 Credits (3-0-0)

Pre-requisites: CVL759

Causes and types of wind. Atmospheric boundary layer and
turbulence. Wind velocity measurements and distribution. Bluffbody
aerodynamics, random vibrations, and spectral analysis. Along
wind and across wind response considering vortex shedding of
tall buildings, towers, and slender structures. Vortex induced
vibrations of slender structures. Wind-Induced lock-in excitation of
tall structures. Buffeting response prediction subjected to random
load. Aeroelastic phenomena. Turbulence modeling. Gust buffeting
and fluttering effect on structures. Vibration of cable supported
bridges and power lines due to wind effects. Wind pressure on
cooling towers. Design of cladding and wind damping devices. Wind
tunnel simulations and tornado effects.

CVL871 Durability and Repair of Concrete Structures
3 Credits (3-0-0)

Chemical composition of concrete, permeability and transport
processes, corrosion of reinforcement and prestressing steel in
concrete, carbonation, chloride attack, alkali-silica reaction, freeze-
thaw attack, sulphate attack, acid attack, effect of fire and high
temperatures and seawater attack, cracking, weathering, biological
processes, non-destructive testing, repairs, protection and retrofitting,
durability based design of structures.

CVL872 Infrastructure Development and Management
3 Credits (3-0-0)

Introduction to Indian Infrastructure. Govt. initiatives through various
five year plans.

Overview of various sectors of infrastructure and SEZ.

Infrastructure procurement through Public-Private-Partnership.
Sector-wise differences in policies, Concession agreement,
Selection procedure of concessionaires, Issues in financial closure,
Stakeholder management.

Financial Models, Risk management, Environmental Impact
Assessment, Case studies.

CVL873 Fire Engineering and Design

3 Credits (3-0-0)

(A) Fire engineering: fundamentals of fire science, fire dynamics,
hazard mitigation, and safety; codes, standards, rules and fire safety
regulations; thermodynamics, thermofluids, heat and mass transfer;
human behavior in fire and urban planning; fire testing methods for
materials; large-scale fire testing. “Fire protection” - current methods
in fire safety engineering; mechanics of repair; mitigation of fire
damage by due design, and construction; industrial fire safety. Passive
fire protection: analyzing the thermal effects of fires on buildings and
designing structural members. Introduction to active fire protection.

(B) Structural fire engineering: fire behavior and scenarios, heat
transfer to the structure, structural response and stability under
thermo-mechanical loads; fire safety design; mechanical properties of
structural materials at elevated temperatures; fire response of steel,
concrete, fiber reinforced polymers, high-performance materials etc.;
computational procedures to predict structural behavior under fire
conditions; structural fire resistance based on theoretical/ empirical
relationships; performance-based fire engineering; strengthening/
repair of structures.

CVL874 Quality and Safety in Construction

3 Credits (3-0-0)

Introduction to safety. Types of injuries, Factors affecting safety,
Strategic Planning for safety provisions. Personal & Structural safety -
Safety consideration during construction, demolition and during use of
equipment. Recording injuries and accident indices. Method statement,
SOPs, PPE, Inspections, Investigations. Site safety programmes - JSA,
JHA, Root cause analysis, meetings, safety policy, manuals, training
& orientation. Safety legislation regard to violation.

Introduction to quality, assurance, control and audit. Regulatory
agent - owner, designer, contractor. Strategic Planning and control of
quality during design and construction, Quality tools in construction
projects, Customer satisfaction and QFD, Quantitative techniques in
quality control, Quality assurance during construction, Inspection of
materials and machinery. Assessing quality. Teachings/findings of
Gurus - Concept and philosophy of TQM, 6Sigma, ISO Certification.

IS codes and standards regard to quality & safety.

CVL875 Sustainable Materials and Green Buildings

3 Credits (3-0-0)

Introduction and definition of Sustainability. Carbon cycle and role of
construction material such as concrete and steel, etc. CO, contribution
from cement and other construction materials. Construction
materials and indoor air quality. No/Low cement concrete. Recycled
and manufactured aggregate. Role of QC and durability. Life cycle
and sustainability. Components of embodied energy, calculation of
embodied energy for construction materials. Exergy concept and
primary energy. Embodied energy via-a-vis operational energy in
conditioned building. Life Cycle energy use. Control of energy use in
building, ECBC code, codes in neighboring tropical countries, OTTV
concepts and calculations, features of LEED and TERI Griha ratings.
Role of insulation and thermal properties of construction materials,
influence of moisture content and modeling. Performance ratings of
green buildings. Zero energy building.

CVD895 MS Research Project
36 Credits (0-0-72)
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COL100 Introduction to Computer Science

4 Credits (3-0-2)

Organization of Computing Systems. Concept of an algorithm;
termination and correctness. Algorithms to programs: specification,
top-down development and stepwise refinement. Problem solving
using a functional style; Correctness issues in programming; Efficiency
issues in programming; Time and space measures. Procedures,
functions. Data types, representational invariants. Encapsulation,
abstractions, interaction and modularity. Identifying and exploiting
inherent concurrency. Structured style of imperative programming.
Introduction to numerical methods. At least one example of large
program development.

COL106 Data Structures & Algorithms

5 Credits (3-0-4)

Pre-requisites: COL100

Introduction to object-oriented programming through stacks queues
and linked lists. Dictionaries; skip-lists, hashing, analysis of collision
resolution techniques. Trees, traversals, binary search trees, optimal
and average BSTs. Balanced BST: AVL Trees, 2-4 trees, red-black
trees, B-trees. Tries and suffix trees. Priority queues and binary heaps.
Sorting: merge, quick, radix, selection and heap sort, Graphs: Breadth
first search and connected components. Depth first search in directed
and undirected graphs.

Disjkra‘s algorithm, directed acyclic graphs and topological sort. Some
geometric data-structures.

COL202 Discrete Mathematical Structures

4 Credits (3-1-0)

Overlaps with: MTL180

Propositional logic, Predicate Calculus and Quantifiers; Proof Methods;
Sets, functions, relations, Cardinality, Infinity and Diagonalization;
Induction and Recursion; Modular Arithmetic, Euclid’s Algorithm,
primes, Public Key Cryptography; Polynomials, finite fields and Secret
Sharing; Coding Theory: Error correcting codes, Hamming codes,
Hamming bound; Basic Counting - Pigeon hole principle; Advanced
Counting - recurrence relations, generating functions, inclusion-
exclusion; basic information theory, entropy, Kraft’s inequality,
mutual information, lower bounds; Probability - sample space,
conditional probability, expectation, linearity of expectation, variance,
Markov, Chebychev, probabilistic methods; Graph Theory - Eulerian,
Hamiltonian & planar graphs, edge and vertex coloring.

COL215 Digital Logic & System Design
5 Credits (3-0-4)
Pre-requisites: COL100, ELL100

Overlaps with: ELL201

The course contents can be broadly divided into two parts. First part
deals with the basics of circuit design and includes topics like circuit
minimization, sequential circuit design and design of and using RTL
building blocks. The second part is focused on ASIC style system
design and introduces VHDL, FPGA as implementation technology,
synthesis steps as well as testing techniques. Course ends with
introducing the challenges of embedded design where software is
becoming integral to all devices. The laboratory assignments are a
key component of this course and requires students to design and
implement circuits and sub-systems on FPGA kits covering almost all
the topics covered in the lectures.

COL216 Computer Architecture
4 Credits (3-0-2)
Pre-requisites: ELL201

Overlaps with: ELL305

History of computers, Boolean logic and number systems, Assembly
language programming, ARM assembly language, Computer arithmetic,
Design of a basic processor, Microprogramming, Pipelining, Memory
system, Virtual memory, I/O protocols and devices, Multiprocessors.

COL226 Programming Languages
5 Credits (3-0-4)
Pre-requisites: COL106

Overlaps with: COL765

Value and state oriented paradigms. Translation. Notions of syntax
and semantics of programming languages; introduction to operational/
natural semantics of functional and imperative languages. Data
abstractions and control constructs; block-structure and scope,
principles of abstraction, qualification and correspondence; parameter
passing mechanisms; runtime structure and operating environment;
practical and implementation issues in run-time systems and
environment; abstract machines; features of functional and imperative
languages; the un-typed and simply-typed Lambda calculus, type
systems for programming languages including simple types and
polymorphism; objects; classes and inheritance in object-oriented
languages. Interactive programming and interfaces. The laboratory
activities will involve building a variety of small interpreters for core
languages in various paradigms. Tools such as lex and yacc will be
introduced for front-end analysis.

COP290 Design Practices

3 Credits (0-0-6)

Pre-requisites: COL 106

The contents may differ each year depending on the instructor.

The course should involve 2-3 large programming projects done in
groups of 2-4.

COD300 Design Project

2 Credits (0-0-4)

Basic design methodology — introduction to the steps involved,
Familiarization with software practices, tools and techniques, software
project involving conceptualization, design analysis, implementation
and testing using the tools and techniques learnt.

COD310 Mini Project

3 Credits (0-0-6)

Design/fabrication/implementation work under the guidance of a
faculty member. Prior to registration, a detailed plan of work should be
submitted by the student to the Head of the Department for approval.

COR310 Professional Practices (CS)

2 Credits (1-0-2)

EC-60

The course would consist of talks by working professionals from

industry, government and research organizations. It may also include
site visits to various organizations.

C0S310 Independent Study (CS)

3 Credits (0-3-0)

EC-60

Research oriented activities or study of subjects outside regular course
offerings under the guidance of a faculty member. Prior to registration,
a detailed plan of work should be submitted by the student to the
Head of the Department for approval.

COP315 Embedded System Design Project

4 Credits (0-1-6)

Pre-requisites: COL215, COL216 or equivalent courses
Students working in small groups of four to six are expected to
deliver in one semester on an innovative solution for problems/
challenges that are typical to India and perhaps other developing
countries. The students would have to go through the full cycle of
specification, design and prototyping/building a concept demonstrator.
Key component of the assessment would be through a public
demonstration of their solution.

Learning to work in groups as well as planning and delivering a large
task are other expected learnings.
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COL331 Operating Systems
5 Credits (3-0-4)
Pre-requisites: COL106 COP290

Overlaps with: ELL405

Primary UNIX abstractions: threads, address spaces, file system,
devices, inter process communication; Introduction to hardware
support for OS (e.g., discuss x86 architecture); Processes and Memory;
Address Translation; Interrupts and Exceptions; Context Switching;
Scheduling; Multiprocessors and Locking; Condition Variables,
Semaphores, Barriers, Message Passing, etc.; File system semantics,
design and implementation; File system Durability and Crash recovery;
Security and Access Control.

COL333 Principles of Artificial Intelligence
4 Credits (3-0-2)
Pre-requisites: COL106

Overlaps with: COL671, COL770, ELL789

Philosophy of artificial intelligence, problem solving, search techniques,
constraint satisfaction, game playing (minimax, expectiminimax),
automated planning, knowledge representation and reasoning through
logic, knowledge representation and reasoning through fuzzy logic
and Bayesian networks, Markov decision processes, machine learning,
neural networks, reinforcement learning, soft computing, introduction
to natural language processing.

COL334 Computer Networks
4 Credits (3-0-2)
Pre-requisites: COL106, COL216

Overlaps with: ELL402

Students will be exposed to common network algorithms and protocols,
including physical layer modulation (analog AM/FM, digital ASK/FSK/
PSK), encoding (NRZ, Manchester, 4B/5B), link layer framing, error
control, medium access control (TDMA, FDMA, CSMA/CA, CSMA/
CD), bridging, SDN, addressing (IPv4/v6), name resolution (DNS),
routing (DV, LS, protocols RIP, OSPF, BGP), transport protocols
(TCP), congestion avoidance (window based AIMD), and application
design models (client-server, P2P, functioning of HTTP, SMTP,
IMAP). Programming assignments will be designed to test network
application design concepts, protocol design towards developing error
detection and correction methods, efficient network utilization, and
familiarization with basic tools such as ping, trace route, wires hark.

COL341 Fundamentals of Machine Learning
4 Credits (3-0-2)
Pre-requisites: COL106, MTL106

Overlaps with: ELL409, ELL784

Supervised Learning Algorithms: 1. Logistic Regression 2.Neural
Networks 3.Decision Trees 4.Nearest Neighbour 5. Support Vector
Machines 6. Naive Bayes. ML and MAP estimates. Bayes’ Optimal
Classifier. Introduction to Graphical Models. Generative Vs.
Discriminative Models. Unsupervised learning algorithms: K-Means
clustering, Expectation Maximization, Gaussian Mixture Models. PCA
and Feature Selection, PAC Learnability, Reinforcement Learning.
Some application areas of machine learning e.g. Natural Language
Processing, Computer Vision, applications on the web. Introduction
to advanced topics such as Statistical Relational Learning.

COL351 Analysis and Design of Algorithms
4 Credits (3-1-0)
Pre-requisites: COL106

Overlaps with: MTL342, COL702

Checking 2-edge, 2-node and strong connectivity using DFS, Strongly
connected components. Greedy algorithms, minimum spanning
trees (Prim/Kruskal), Union-find data structure. Matroids. Divide and
conquer algorithms. Polynomial multiplication, DFT and FFT. Dynamic
Programming, All pairs shortest paths (Bellman-Ford, Floyd Warshall).

s-t flows, Ford-Fulkerson, Edmonds-Karp, applications of maxflow
Intractability, NP-completeness, Polynomial time reductions. String
matching, KMP and Rabin-Karp. Universal hashing and applications.
Geometric algorithms like convex hulls, multidimensional data
structures, plane sweep paradigm.

COL352 Introduction to Automata & Theory of
Computation

3 Credits (3-0-0)

Pre-requisites: COL202

Regular Languages, Finite Automata, equivalence, minimization,
Myhill-Nerode Theorem, introduction to non-determinism, Context
free grammars, Pushdown automata, equivalence and applications.
Turing machines, Recursive and Recursively enumerable sets, non-
determinism, RAMs and equivalence, Universal Turing Machines,
undecidability, Rice’s theorems for RE sets, Post machines, Basics of
Recursive function theory. Equivalence, Church’s thesis, computational
complexity, space and time complexity of Turing Machines,
Relationships, Savage’s theorem, Complexity classes, Complete
problems, NP-completeness, Cook-Levin theorem.

COL362 Introduction to Database Management Systems
4 Credits (3-0-2)

Pre-requisites: COL106

Data models (ER, relational models, constraints, normalization),
declarative querying (relational algebra, datalog, SQL), query
processing/optimization (basics of indexes, logical/physical query plans,
views) and transaction management (introduction to concurrency
control and recovery). Overview of XML data management, text
management, distributed data management. Course project to build
a web-based database application.

COL380 Introduction to Parallel & Distributed
Programming

3 Credits (2-0-2)

Pre-requisites: COL106, COL351, COL331

Overlaps with: COL730

Concurrency, Consistency of state and memory, Parallel architecture,
Latency and throughput, Models of parallel computation, performance
metrics and speedup, Message-passing and Shared-memory
programming paradigms, Communication networks and primitives,
Concepts of Atomicity, Consensus, Conditions and Synchronization,
Security, Fault tolerance, Replication of state and memory.

COD492 B.Tech. Project Part-I
6 Credits (0-0-12)
Pre-requisites: EC 100

Overlaps with: COD490

This course is part-1 of a large project and is designed for CSE B.Tech.
students seeking department specialization. This project is done
individually, or sometimes in small groups, under the supervision of
one or more faculty member of the computer science department.
This project spans also the course COD494. Hence it is expected
that the problem specification and the milestones to be achieved
in solving the problem are clearly specified. Students not seeking
specialization may takes this course of if they are interested in the
COD490-C0OD492 sequence.

COD494 B.Tech. Project Part-II

8 Credits (0-0-16)

Pre-requisites: COD492, EC 100

The student(s) who work on a project are expected to work towards
the goals and milestones set in COD492. At the end there would be a
demonstration of the solution and possible future work on the same
problem. A dissertation outlining the entire problem, including a survey
of literature and the various results obtained along with their solutions
is expected to be produced.
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COL632: Introduction to Database Systems
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlap with: COL362

Data models (ER, relational models, constraints, normalization),
declarative querying (relational algebra, datalog, SQL), query
processing/optimization (basics of indexes, logical/physical query plans,
views) and transaction management (introduction to concurrency
control and recovery). Overview of XML data management, text
management, distributed data management. Course project to build
a web-based database application.

COL633: Resource Management in Computer Systems
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlap with: COL331, EEL405

Primary UNIX abstractions: threads, address spaces, filesystem,
devices, interprocess communication; Introduction to hardware
support for OS (e.g., discuss x86 architecture); Processes and Memory;
Address Translation; Interrupts and Exceptions; Context Switching;
Scheduling; Multiprocessors and Locking; Condition Variables,
Semaphores, Barriers, Message Passing, etc.; Filesystem semantics,
design and implementation; Filesystem Durability and Crash recovery;
Security and Access Control

COL 671: Principles of Artificial Intelligence:
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlap with: COL333, COL770, ELL789

Problem solving, search techniques, control strategies, game playing
(minimax), reasoning, knowledge representation through predicate
logic, rule based systems, semantics nets, frames, conceptual
dependency. Planning. Handling uncertainty: probability theory,
Bayesian Networks, Dempster-Shafer theory, Fuzzy logic, Learning
through Neural nets - Back propagation, radial basis functions, Neural
computational models - Hopfield Nets, Boltzman machines. PROLOG
programming. Expert Systems, Soft computing, introduction to natural
language processing.

COL 672: Computer Networks
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlap with: COL334, ELL402

Students will be exposed to common network algorithms and protocols,
including physical layer modulation (analog AM/FM, digital ASK/FSK/
PSK), encoding (NRZ, Manchester, 4B/5B), link layer framing, error
control, medium access control (TDMA, FDMA, CSMA/CA, CSMA/
CD), bridging, SDN, addressing (IPv4/v6), name resolution (DNS),
routing (DV, LS, protocols RIP, OSPF, BGP), transport protocols
(TCP), congestion avoidance (window based AIMD), and application
design models (clientserver,P2P, functioning of HTTP, SMTP,
IMAP). Programming assignments will be designed to test network
application design concepts, protocol design towards developing error
detection and correction methods, efficient network utilization, and
familiarization with basic tools such as ping, traceroute, wireshark.

COP701 Software Systems Laboratory

3 Credits (0-0-6)

The contents may differ each year depending on the instructor.
The course should involve 2-3 large programming projects done in
groups of 2-4. A set of three project oriented assignments which will
be announced at the start of each semester with definite submission
deadlines. The set of assignments will be designed to develop skills
and familarity with a majority of the following: make, configuration
management tools, installation of software, archiving and creation
of libraries, version control systems, documentation and literate
programming systems, GUI creation, distributed state maintenance

over a network, programming in different environments like desktop
and handhelds, program parsing and compilation including usage of
standard libraries like pthreads, numerical packages, XML and semi-
structured data, simulation environments, testing and validation tools.

COL702 Advanced Data Structures and Algorithms
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlaps with: COL351

Review of basic data structures and their realization in object oriented
Environments. Dynamic Data structures: 2-3 trees, Redblack trees,
binary heaps, binomial and Fibonacci heaps, Skip lists, Universal
Hashing. Data structures for maintaining ranges, intervals and disjoint
sets with applications. B-trees. Tries and suffix trees. Priority queues
and binary heaps. Sorting: merge, quick, radix, selection and heap
sort, Graphs: Breadth first search and connected components. Depth
first search in directed and undirected graphs. Disjkra’s algorithm,
Directed acyclic graphs and topological sort. Some geometric data-
structures. Basic algorithmic techniques like dynamic programming and
divide-and-conquer. Sorting algorithms with analysis, integer sorting.
Graph algorithms like DFS with applications, MSTs and shortest paths.

COL703 Logic for Computer Science
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlaps with: MTL747, COL765 & COL226

Review of the principle of mathematical induction; the principle
of structural induction; review of Boolean algebras; Syntax of
propositional formulas; Truth and the semantics of propositional logic;
Notions of satisfiability, validity, inconsistency; Deduction systems for
propositional logic; Completeness of deduction systems; First order
logic (FOL); Proof theory for FOL; introduction to model theory;
completeness and compactness theorems; First order theories.
Programming exercises will include representation and evaluation;
conversion to normal-forms; tautology checking; proof normalization;
resolution; unification; Skolemization, conversion to Horn-clauses;
binary-decision diagrams. Decidability, undecidability and complexity
results. Introduction to formal methods, temporal/modal logics.

COL718 Architecture of High Performance Computers
4 Credits (3-0-2)

Pre-requisites: COL216 OR Equivalent

Classification of parallel computing structures; Instruction level
parallelism - static and dynamic pipelining, improving branch
performance, superscalar and VLIW processors; High performance
memory system; Shared memory multiprocessors and cache
coherence; Multiprocessor interconnection networks; Performance
modelling; Issues in programming multiprocessors; Data parallel
architectures

COL719 Synthesis of Digital Systems

4 Credits (3-0-2)

Pre-requisites: COL215 OR Equivalent

After a basic overview of the VLSI design flow, hardware modelling
principles and hardware description using the VHDL language are
covered. This is followed by a study of the major steps involved in
behavioural synthesis: scheduling, allocation, and binding. This is
followed by register-transfer level synthesis, which includes retiming
and Finite State Machine encoding. Logic synthesis, consisting
of combinational logic optimisation and technology mapping, is
covered next. Popular chip architectures - standard cells and FPGA
are introduced. The course concludes with a brief overview of layout
synthesis topics: placement and routing.

COL722 Introduction to Compressed Sensing

3 Credits (3-0-0)

Pre-requisites: COL106 OR Equivalent

Sparsity, L1 minimization, Sparse regression, deterministic and
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probabilistic approaches to compressed sensing, restricted
isometry property and its application in sparse recovery,
robustness in the presence of noise, algorithms for compressed
sensing. Applications in magnetic resonance imaging (MRI),
applications in analog-to-digital conversion, low-rank matrix
recovery, applications in image reconstruction.

COL724 Advanced Computer Networks

4 Credits (3-0-2)

Pre-requisites: COL334 OR Equivalent

Review of the Internet architecture, layering; wired and wireless
MAC; intra- and inter-domain Internet routing, BGP, MPLS, MANETSs;
error control and reliable delivery, ARQ, FEC, TCP; congestion and
flow control; QoS, scheduling; mobility, mobile IP, TCP and MAC
interactions, session persistence; multicast; Internet topology,
economic models of ISPs/CDNs/content providers; future directions.

COL726 Numerical Algorithms
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlaps with: MTL704

Number representation, fundamentals of error analysis, conditioning,
stability, polynomials and root finding, interpolation, singular value
decomposition and its applications, QR factorization, condition number,
least squares and regression, Gaussian elimination, eigenvalue
computations and applications, iterative methods, linear programming,
elements of convex optimization including steepest descent, conjugate
gradient, Newton’s method.

COL728 Compiler Design

4.5 Credits (3-0-3)

Pre-requisites: COL 216, COL 226 OR Equivalent

Compilers and translators; lexical and syntactic analysis, top-down
and bottom up parsing techniques; internal form of source programs;
semantic analysis, symbol tables, error detection and recovery, code
generation and optimization. Type checking and static analysis. Static
analysis formulated as fixpoint of simultaneous semantic equations.
Data flow. Abstract interpretation. Correctness issues in code
optimizations. Algorithms and implementation techniques for type-
checking, code generation and optimization. Students will design and
implement translators, static analysis, type-checking and optimization.
This is a praxis-based course. Students will use a variety of software
tools and techniques in implementing a complete compiler.

COL729 Compiler Optimization
4.5 Credits (3-0-3)
Pre-requisites: COL 216, COL 226 OR Equivalent

Overlaps with: COL728

Program representation — symbol table, abstract syntax tree; Control
flow analysis; Data flow analysis; Static single assignment; Def-use
and Use-def chains; Early optimizations — constant folding, algebraic
simplifications, value numbering, copy propagation, constant
propagation; Redundancy Elimination — dead code elimination, loop
invariant code motion, common sub-expression elimination; Register
Allocation; Scheduling — branch delay slot scheduling, list scheduling,
trace scheduling, software pipelining; Optimizing for memory hierarchy
— code placement, scalar replacement of arrays, register pipelining;
Loop transformations — loop fission, loop fusion, loop permutation, loop
unrolling, loop tiling; Function inlining and tail recursion; Dependence
analysis; Just-in-time compilation; Garbage collection. Laboratory
component would involve getting familiar with internal representations
of compilers; profiling and performance evaluation; and the design
and implementation of novel compiler optimizations.

COL730 Parallel Programming

4 Credits (3-0-2)

Pre-requisites: COL106, COL331

Parallel computer organization, Parallel performance analysis,

Scalability, High level Parallel programming models and framework,
Load distribution and scheduling, Throughput, Latency, Memory and
Data Organizations, Inter-process communication and synchronization,
Shared memory architecture, Memory consistency, Interconnection
network and routing, Distributed memory architecture, Distributed
shared memory, Parallel IO, Parallel graph algorithms, Parallel
Algorithm techniques: Searching, Sorting, Prefix operations, Pointer
Jumping, Divide-and-Conquer, Partitioning, Pipelining, Accelerated
Cascading, Symmetry Breaking, Synchronization (Locked/Lock-free).

COL732 Virtualization and Cloud Computing

4 Credits (3-0-2)

Pre-requisites: COL331

Introduction to Virtualization and Cloud Computing; Binary Translation;
Hardware Virtualization; Memory Resource Management in Virtual

Machine Monitor; Application of Virtualization; Cloud-scale Data
Management and Processing; I/O Virtualization.

COL733 Cloud Computing Technology Fundamentals
4 Credits (3-0-2)

Pre-requisites: COL331

Overview of Cloud Computing, Virtualisation of CPU, Memory and 1/0
Devices; Storage Virtualisation and Software Defined Storage (SDS),
Software Defined Networks (SDN) and Network Virtualisation, Data
Centre Design and interconnection Networks, Cloud Architectures,
Public Cloud Platforms (Google App Engine, AWS, Azure), Cloud
Security and Trust Management, Open Source Clouds (Baadal, Open
Stack, Cloud Stack), Cloud Programming and Software Environments
(Hadoop, GFS, Map Reduce, NoSQL systems, Big Table, HBase, Libvirt,
OpenVswitch), Amazon (Iaas), Azure(PaaS), GAE (PaaS)

COL740 Software Engineering

4 Credits (3-0-2)

Pre-requisites: COL106, COL226

Introduction to Software Engineering, Software Life Cycle models and
Processes, Requirement Engineering, System Models, Architectural
Design, Abstraction & Modularity, Structured Programming, Object-
oriented techniques, Design Patterns, Service Oriented Architecture,
User Interface Design, Verification and Validation, Reliability, Software
Evolution, Project Management & Risk Analysis, Software Quality
Management, Configuration Management,Software Metrics, Cost
Analysis and Estimation, Manpower Management, Organization and
Management of large Software Projects.

COD745 Minor Project

3 Credits (0-0-6)

Pre-requisites: EC 75

Research and development projects based on problems of practical and
theoretical interest. Evaluation will be based on periodic presentations,

student seminars, written reports, and evaluation of the developed
system (if applicable).

COP745 Digital System Design Laboratory

3 Credits (0-0-6)

Pre-requisites: COL215 OR Equivalent

Being primarily a laboratory course, it would consist of a series
of assignments that would increase in complexity in terms of
designs to be carried out. Each assignment would involve learning
to translate starting from natural language specifications to HDL
design representation. The students would use modern synthesis
techniques to realize these designs on FPGA boards before testing
them for functionality as well as performance. Students would also
be required to specify and implement a project (small system design)
as part of the course.

COL750 Foundations of Automatic Verification

4 Credits (3-0-2)

Pre-requisites: COL226, COL352 OR Equivalent

A selection from the following topics, and experiments with the
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mentioned tools: Review of first-order logic, syntax and semantics.
Resolution theorem proving. Binary Decision Diagrams (BDDs) and
their use in representing systems. (Programming exercises coding and
using logic programming frameworks). Transition systems, automata
and transducers. Buechi and other automata on infinite words; Linear
Time Temporal Logic (LTL), and specifying properties of systems in
LTL; the relationship between temporal logic and automata on infinite
words, LTL Model checking (exercises using Spin or similar tools);
Computational Tree Logic (CTL and CTL*); CTL model checking
(exercises); Process calculi such as CSP and CCS. Notions of program
equivalence -- traces, bisimulation and other notions. Hennessy-Milner
Logic (HML) and Mu calculus (exercises using tools such as CWB
-- Concurrency Work Bench). Symbolic model checking, exercises
using tools such as SMV. Sat-based model checking and Davis-Putnam
procedure; (exercises using tools such as nuSMV). Possible additional
topics include: equational logic frameworks, real-time frameworks,
reactive frameworks, pi-calculus (exercises using tools such as the
Mobility Workbench), Tree automata and Weak Second-order Logic
with k successors (WSkS), (exercises using Mona or similar tools).

COL751 Algorithmic Graph Theory

3 Credits (3-0-0)

Pre-requisites: COL351 OR Equivalent

Algorithms for computing maximum s-t flows in graphs: augmenting
path, blocking flow, push-relabel, capacity scaling etc. Max-flow
min-cut theorem and its applications. Algorithms for computing
min-cuts in graphs, structure of min-cuts. Min-cost flows and
applications: cycle cancelling algorithms, successive shortest paths,
strongly polynomial algorithms. Maximum matching in bipartite and
general graphs: Hall's theorem, Tutte’s theorem, Gallai-Edmonds
decomposition. Weighted bipartite matching, Edmonds Algorithm for
Weighted Non-Bipartite Matching,T-joins and applications. Factor-
Critical Graphs, Ear Decompositions, Graph orientations, Splitting
Off, k-Connectivity Orientations and Augmentations, Arborescences
and Branchings, Edmonds theorem for disjoint arborescences. Planar
graphs, algorithms for checking planarity, planar-separator theorem
and its applications. Intersection graphs, perfect graphs: polyhedral
characterization, the strong perfect graph theorem, kinds of perfect
graphs and algorithms on them. Treewidth, algorithm for computing
tree width, algorithms on graphs with bounded tree width.

COL752 Geometric Algorithms

4 Credits (3-0-2)

Pre-requisites: COL351 OR Equivalent

Geometric Fundamentals: Models of computation, lower bound
techniques, geometric primitives, geometric transforms Convex hulls:
Planar convex hulls, higher dimensional convex hulls, randomized,
output-sensitive, and dynamic algorithms, applications of convex hull,
Intersection detection: segment intersection, line sweep, map overlay,
halfspace intersection, polyhedra intersection, Geometric searching:
segment, interval, and priority-search trees, point location, persistent
data structure, fractional cascading, range searching, nearest-
neighbor searching Proximity problems: closest pair, Voronoi diagram,
Delaunay triangulation and their subgraphs, spanners, well separated
pair decomposition Arrangements: Arrangements of lines and
hyperplanes, sweep-line and incremental algorithms, lower envelopes,
levels, and zones, applications of arrangements Triangulations:
monotone and simple polygon triangulations, point-set triangulations,
optimization criteria, Steiner triangulation, Delaunay refinement
Geometric sampling: random sampling and €-nets, e-approximation
and discrepancy, cuttings, coresetsGeometric optimization: linear
programming, LP-type problems, parametric searching, approximation
techniques. Implementation Issues: robust computing, perturbation
techniques, floating-point filters, rounding techniques.

COL753 Complexity Theory

3 Credits (3-0-0)

Pre-requisites: COL352 OR Equivalent

Modeling computation (Finite state machines, Non-determinism, Turing

machines, class P etc.), NP and NP-completeness, Diagonalization
(Time hierarchy and Ladner’s theorem), Space complexity (PSPACE,

NL, Savitch’s theorem, Immerman-Szelepcsényi theorem etc.),
Polynomial hierarchy, Boolean circuits (P/poly), Randomized classes
(RP, BPP, ZPP, Adleman'’s Theorem, Gacs-Sipser-Lautemann Theorem),
Interactive proofs (Arthur-Merlin, IP=PSPACE), Cryptography (one-way
functions, pseudorandom generators, zero knowledge), PCP theorem
and hardness of approximation, Circuit lower bounds (Hastad’s
switching lemma), Other topics (#P, Toda's theorem, Average-case
complexity, derandomization, pseudorandom construction)

COL754 Approximation Algorithms

3 Credits (3-0-0)

Pre-requisites: COL351 OR Equivalent

NP-hardness and approximation algorithms. Different kinds of
approximability. Greedy algorithm and local search with applications
in facility location, TSP and scheduling. Dynamic programming
with applications in knapsack, Euclidean TSP, bin packing. Linear
programming, duality and rounding. Applications in facility location,
Steiner tree and bin packing. Randomized rounding with applications.
Primal-dual algorithms and applications in facility location and network
design. Cuts and metrics with applications to multi-commaodity flow.
Semi-definite programming and applications: max-cut, graph coloring.
Hardness of approximation.

COL756 Mathematical Programming
3 Credits (3-0-0)
Pre-requisites: COL351 OR Equivalent

Overlaps with: MTL103, MTL704

Linear programming: introduction, geometry, duality, sensitivity
analysis. Simplex method, Large scale optimization, network simplex.
Ellipsoid method, problems with exponentially many constraints,
equivalence of optimization and separation. Convex sets and functions
— cones, hyperplanes, norm balls, generalized inequalities and
convexity, perspective and conjugate functions. Convex optimization
problems — quasi-convex, linear, quadratic, geometric, vector, semi-
definite. Duality — Lagrange, geometric interpretation, optimality
conditions, sensitivity analysis. Applications to approximation, fitting,
statistical estimation, classification. Unconstrained minimization,
equality constrained minimization and interior point methods.
Integer Programming: formulations, complexity, duality. Lattices,
geometry, cutting plane and branch and bound methods. Mixed
integer optimization.

COL757 Model Centric Algorithm Design

4 Credits (3-0-2)

Pre-requisites: COL351 OR Equivalent

The RAM model and its limitations, Introduction to alternate
algorithmic models Parallel models like PRAM and Interconnection
networks; Basic problems like Sorting, Merging, Routing, Parallel Prefix
and applications, graph algorithms like BFS, Matching

Memory hierarchy models; Caching, Sorting, Merging, FFT, Permutation,
Lower bounds Data Structures - searching, Priority queues

Streaming Data models: Distinct items, frequent items, frequency
moments, estimating norms, clustering

On line algorithms: competitive ratio, list accessing, paging, k-server,
load-balancing, lower-bounds.

COL758 Advanced Algorithms

4 Credits (3-0-2)

Pre-requisites: COL351 OR Equivalent

Advanced data structures: self-adjustment, persistence and
multidimensional trees. Randomized algorithms: Use of probabilistic
inequalities in analysis, Geometric algorithms: Point location, Convex
hulls and Voronoi diagrams, Arrangements applications using
examples. Graph algorithms: Matching and Flows. Approximation
algorithms: Use of Linear programming and primal dual, Local search
heuristics. Parallel algorithms: Basic techniques for sorting, searching,
merging, list ranking in PRAMs and Interconnection networks.
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COL759 Cryptography & Computer Security
3 Credits (3-0-0)
Pre-requisites: COL351, MTL106 OR Equivalent

Overlaps with: MTL730

Part 1: Foundations: Perfect secrecy and its limitations, computational
security, pseudorandom generators and one time encryption,
pseudorandom functions, one way permutations, message
authentication and cryptographic hash functions.

Part 2: Basic Constructions and proofs: Some number theory,
symmetric key encryption, public key encryption, CPA and CCA security,
digital signatures, oblivious transfer, secure multiparty computation.

Part 3: Advanced Topics: Zero knowledge proofs, identity based
encryption, broadcast encryption, homomorphic encryption, lattice
based cryptography.

COL760 Advanced Data Management

4 Credits (3-0-2)

Pre-requisites: COL362 OR Equivalent

Storage and file structures, advanced query processing and
optimization for single server databases, distributed data management
(including distributed data storage, query processing and transaction
management), web-data management (including managing the web-
graph and implementation of web-search), big data systems.

COL761 Data Mining

4 Credits (3-0-2)

Pre-requisites: COL106 OR Equivalent

Association rule-mining, FP-tree, Prefix-span, Multi-support rule
mining, Frequent subgraph mining (gSpan and FSG), Clustering
(Agglomerative clustering, k-means, k-medoid, DBSCAN, OPTICS,
CURE, BFR, MCL). Data streams (FM sketch, Reservoir sampling, top
k-counting), Anomaly detection (Density based techniques, chi-square
tests, p-values), Influence maximization in social networks, SimRank,
random walk with restarts, PageRank, HITS.

COL762 Database Implementation

4 Credits (3-0-2)

Pre-requisites: COL362 OR Equivalent

Review of Relational Model, Algebra and SQL, File structures,
Constraints and Triggers, System Aspects of SQL, Data Storage,

Representing Data Elements, Index, Multi dimensional and Bit-map
Indexes, Hashing, Query Execution, Query Compiler.

COL765 Intro. To Logic and Functional Programming
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlaps with: COL226 & COL703

Introduction to declarative programming paradigms. The functional
style of programming, paradigms of developments of functional
programs, use of higher order functionals and pattern-matching.
Introduction to lambda calculus. Interpreters for functional languages
and abstract machines for lazy and eager lambda calculi, Types, type-
checking and their relationship to logic. Logic as a system for declarative
programming. The use of pattern-matching and programming of higher
order functions within a logic programming framework. Introduction
to symbolic processing. The use of resolution and theorem-proving
techniques in logic programming. The relationship between logic
programming and functional programming.

COL768 Wireless Networks

4 Credits (3-0-2)

Pre-requisites: COL334 OR Equivalent

Radio signal propagation, advanced modulation and coding, medium
access techniques, self-configurable networks, mesh networks,
cognitive radio and dynamic spectrum access networks, TCP over
wireless, wireless security, emerging applications.

COL770 Advanced Artificial Intelligence
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlap with: COL333, ELL789

Philosophy of artificial intelligence, fundamental and advanced search
techniques (A*, local search, suboptimal heuristic search, search
in AND/OR graphs), constraint optimization, temporal reasoning,
knowledge representation and reasoning through propositional
and first order logic, modern game playing (UCT), planning under
uncertainty (Topological value iteration, LAO*, LRTDP), reinforcement
learning, introduction to robotics, introduction to probabilistic graphical
models (Bayesian networks, Hidden Markov models, Conditional
random fields), machine learning, introduction to information systems
(information retrieval, information extraction).

COL772 Natural Language Processing
4 Credits (3-0-2)
Pre-requisites: COL106 OR Equivalent

Overlaps with: MTL785

NLP concepts: Tokenization, lemmatization, part of speech tagging,
noun phrase chunking, named entity recognition, co-reference
resolution, parsing, information extraction, sentiment analysis,
question answering, text classification, document clustering, document
summarization, discourse, machine translation.

Machine learning concepts: Naive Bayes, Hidden Markov Models, EM,
Conditional Random Fields, MaxEnt Classifiers, Probabilistic Context
Free Grammars.

COL774 Machine Learning
4 Credits (3-0-2)
Pre-requisites: MTL106 OR Equivalent

Overlaps with: COL341 ELL784, ELL888

Supervised learning algorithms: Linear and Logistic Regression,
Gradient Descent, Support Vector Machines, Kernels, Artificial Neural
Networks, Decision Trees, ML and MAP Estimates, K-Nearest Neighbor,
Naive Bayes, Introduction to Bayesian Networks. Unsupervised
learning algorithms: K-Means clustering, Gaussian Mixture Models,
Learning with Partially Observable Data (EM). Dimensionality Reduction
and Principal Component Analysis. Bias Variance Trade-off. Model
Selection and Feature Selection. Regularization. Learning Theory.
Introduction to Markov Decision Processes. Application to Information
Retrieval, NLP, Biology and Computer Vision. Advanced Topics.

COL776 Learning Probabilistic Graphical Models

4 Credits (3-0-2)

Pre-requisites: MTL106 OR Equivalent

Basics: Introduction. Undirected and Directed Graphical Models.
Bayesian Networks. Markov Networks. Exponential Family Models.
Factor Graph Representation. Hidden Markov Models. Conditional
Random Fields. Triangulation and Chordal Graphs. Other Special
Cases: Chains, Trees. Inference: Variable Elimination (Sum Product and
Max-Product). Junction Tree Algorithm. Forward Backward Algorithm
(for HMMs). Loopy Belief Propagation. Markov Chain Monte Carlo.
Metropolis Hastings. Importance Sampling. Gibbs Sampling. Variational
Inference. Learning: Discriminative Vs. Generative Learning. Parameter
Estimation in Bayesian and Markov Networks. Structure Learning. EM:
Handling Missing Data. Applications in Vision, Web/IR, NLP and Biology.
Advanced Topics: Statistical Relational Learning, Markov Logic Networks.

COL780 Computer Vision
4 Credits (3-0-2)
Pre-requisites: EC 80

Overlaps with: ELL793

Camera models. Calibration, multi-views projective geometry and
invariants. Feature detection, correspondence and tracking. 3D structure/
motion estimation. Application of machine learning in object detection
and recognition, category discovery, scene and activity interpretation.
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COL781 Computer Graphics
4.5 Credits (3-0-3)
Pre-requisites: COL106 OR Equivalent

Overlaps with: ELL792

Graphics pipeline; Graphics hardware: Display devices, Input devices;
Raster Graphics: line and circle drawing algorithms; Windowing and
2D/3D clipping: Cohen and Sutherland line clipping, Cyrus Beck
clipping method; 2D and 3D Geometrical Transformations: scaling,
translation, rotation, reflection; Viewing Transformations: parallel and
perspective projection; Curves and Surfaces: cubic splines, Bezier
curves, B-splines, Parametric surfaces, Surface of revolution, Sweep
surfaces, Fractal curves and surfaces; Hidden line/surface removal
methods; illuminations model; shading: Gouraud, Phong; Introduction
to Ray-tracing; Animation; Programming practices with standard
graphics libraries like openGL.

COL783 Digital Image Analysis
4.5 Credits (3-0-3)
Pre-requisites: COL106, ELL205 OR Equivalent

Overlap with: ELL715

Digital Image Fundamentals; Image Enhancement in Spatial Domain:
Gray Level Transformation, Histogram Processing, Spatial Filters;
Image Transforms: Fourier Transform and their properties, Fast Fourier
Transform, Other Transforms; Image Enhancement in Frequency
Domain; Color Image Processing; Image Warping and Restoration;
Image Compression; Image Segmentation: edge detection, Hough
transform, region based segmentation; Morphological operators;
Representation and Description; Features based matching and Bayes
classification; Introduction to some computer vision techniques:
Imaging geometry, shape from shading, optical flow; Laboratory
exercises will emphasize development and evaluation of image
processing methods.

COL786 Advanced Functional Brain Imaging

4 Credits (3-0-2)

Introduction to human Neuro-anatomy, Hodgkin Huxley model,
overview of brain imaging methods, introduction to magnetic
resonance imaging, detailed fMRI, fMRI data analysis methods,
general linear model, network analysis, machine learning based
methods of analysis.

COL788 Advanced Topics in Embedded Computing
3 Credits (3-0-0)
Pre-requisites: COL216, COL331 OR Equivalent

Overlaps with: ELL782

Embedded Platforms , Embedded processor architectures, System
initialization, Embedded operating systems (linux) , DSP and graphics
acceleration, Interfaces, Device Drivers, Network, Security, Debug
support, Performance tuning.

The course would involve substantial programming assignments on
embedded platforms.

C0S799 Independent Study

3 Credits (0-3-0)

The student will be tasked with certain reading assignments and
related problem solving in a appropriate area of research in Computer
Science under the overall guidance of a CSE Faculty member. The work
will be evaluated through term paper.

COL812 System Level Design and Modelling
3 Credits (3-0-0)
Pre-requisites: COL719

Embedded systems and system-level design, models of
computation, specification languages, hardware/software co-
design, system partitioning, application specific processors and
memory, low power design.

COL818 Principles of Multiprocessor Systems

4 Credits (3-0-2)

Pre-requisites: COL216, COL351, COL331 OR Equivalent
Mutual Exclusion, Coherence and Consistency, Register Constructions,
Power of Synchronization Operations , Locks and Monitors, Concurrent
queues, Futures and Work-Stealing, Barriers, Basics of Transactional

Memory (TM), Regular Hardware TMs, Unbounded HadwareTMs,
Software TMs.

COL819 Advanced Distributed Systems

4 Credits (3-0-2)

Pre-requisites: COL331, COL334, COL380 OR Equivalent
Epidemic/Gossip based algorithms, Peer to peer networks, Distributed
hash tables, Synchronization, Mutual exclusion, Leader election,

Distributed fault tolerance, Large scale storage systems, Distributed
file systems, Design of social networking systems.

COP820 Processor Design Laboratory

4 Credits (0-0-8)

Pre-requisites: COL718

This is a pure laboratory course that invloves the following activities.
Design of branch predictors, instruction fetch logic, Decode and
rename logic, Instruction window and scheduler, Select logic, Load-
square queue, ALUs and by-pass paths, Instruction commit logic,
Misprediction and recovery techniques, Selective replay techniques.

COL821 Reconfigurable Computing

3 Credits (3-0-0)

Pre-requisites: COL719

FPGA architectures, CAD for FPGAs: overview, LUT mapping, timing
analysis, placement and routing, Reconfigurable devices - from fine-
grained to coarse-grained devices, Reconfiguration modes and multi-
context devices, Dynamic reconfiguration, Compilation from high level
languages, System level design for reconfigurable systems: heuristic
temporal partitioning and ILP-based temporal partitioning, Behavioral
synthesis, Reconfigurable example systems’ tool chains.

COL829 Advanced Computer Graphics
4 Credits (3-0-2)
Pre-requisites: COL781

Rendering: Ray tracing, Radiosity methods, Global illumination models,
Shadow generation, Mapping, Anti-aliasing, Volume rendering,
Geometrical Modeling: Parametric surfaces, Implicit surfaces, Meshes,
Animation: spline driven, quarternions, articulated structures (forward
and inverse kinematics), deformation- purely geometric, physically-
based, Other advanced topics selected from research papers.

COL830 Distributed Computing
3 Credits (3-0-0)
Pre-requisites: COL226 OR Equivalent

Models of Distributed Computing; Basic Issues: Causality, Exclusion,
Fairness, Independence, Consistency; Specification of Distributed
Systems: Transition systems, petri nets, process algebra properties:
Safety, Liveness, stability.

COL831 Semantics of Programming Languages
3 Credits (3-0-0)
Pre-requisites: COL226, COL352

Study of operational, axiomatic and denotational semantics of
procedural languages; semantics issues in the design of functional and
logic programming languages, study of abstract data types.

COL832 Proofs and Types
3 Credits (3-0-0)
Pre-requisites: COL226, COL352

Syntax and semantic foundations: Ranked algebras, homomorphisms,
initial algebras, congruences. First-order logic review: Soundness,
completeness, compactness. Herbrand models and Herbrand’s
theorem, Horn-clauses and resolution. Natural deduction and the
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Sequent calculus. Normalization and cut elimination. Lambda-calculus
and Combinatory Logic: syntax and operational semantics (beta-eta
equivalence), confluence and Church-Rosser property. Introduction
to Type theory: The simply-typed lambda-calculus, Intuitionistic type
theory. Curry-Howard correspondence. Polymorphism, algorithms
for polymorphic type inference, Girard and Reynolds’ System F.
Applications: type-systems for programming languages; modules and
functors; theorem proving, executable specifications.

COL851 Special Topics in Operating Systems

3 Credits (3-0-0)

Pre-requisites: COL331 Or Equivalent

To provide insight into current research problems in the area of
operating systems. Topics may include, but are not limited to,
OS design, web servers, Networking stack, Virtualization, Cloud
Computing, Distributed Computing, Parallel Computing, Heterogeneous
Computing, etc.

COL852 Special Topics in COMPILER DESIGN
3 Credits (3-0-0)
Pre-requisites: COL728/COL729

Special topic that focuses on state of the art and research problems
of importance in this area.

COL860 Special Topics in Parallel Computation

3 Credits (3-0-0)

The course will focus on research issues in areas like parallel
computation models, parallel algorithms, Parallel Computer
architectures and interconnection networks, Shared memory parallel
architectures and programming with OpenMP and Ptheards, Distributed
memory message-passing parallel architectures and programming,
portable parallel message-passing programming using MPI. This
will also include design and implementation of parallel numerical
and non-numerical algorithms for scientific and engineering, and
commercial applications. Performance evaluation and benchmarking
high-performance computers.

COL861 Special Topics in Hardware Systems

3 Credits (3-0-0)

Under this topic one of the following areas will be covered: Fault
Detection and Diagnosability. Special Architectures. Design Automation
Issues. Computer Arithmetic, VLSI.

COL862 Special Topics in Software Systems

3 Credits (3-0-0)

Special topic that focuses on state of the art and research problems
of importance in this area.

COL863 Special Topics in Theoretical Computer Science
3 Credits (3-0-0)

Pre-requisites: COL351

Under this topic one of the following areas will be covered: Design
and Analysis of Sequential and Parallel Algorithms. Complexity
issues, Trends in Computer Science Logic, Quantum Computing and
Bioinformatics, Theory of computability. Formal Languages. Semantics
and Verification issues.

COL864 Special Topics in Artificial Intelligence
3 Credits (3-0-0)
Pre-requisites: COL333/COL671/Equivalent

Potential topics or themes which may be covered (one topic per
offering) include: information extraction, industrial applications of
Al, advanced logic-based AlI, Markov Decision Processes, statistical
relational learning, etc.

COL865 Special Topics in Computer Applications
3 Credits (3-0-0)
Pre-requisites: Permission of the Instructor

Special topic that focuses on special topics and research problems of
importance in this area.

COL866 Special Topics in Algorithms

3 Credits (3-0-0)

Pre-requisites: COL 351 OR Equivalent

The course will focus on specialized topics in areas like Computational
Topology, Manufacturing processes, Quantum Computing,

Computational Biology, Randomized algorithms and other research
intensive topics.

COL867 Special Topics in High Speed Networks

3 Credits (3-0-0)

Pre-requisites: COL334 OR COL672

The course will be delivered through a mix of lectures and paper
reading seminars on advanced topics in Computer Networks. Hands-
on projects will be conceptualized to challenge students to take
up current research problems in areas such as software defined
networking, content distribution, advanced TCP methodologies,
delay tolerant networking, data center networking, home networking,
green networking, clean state architecture for the Internet, Internet
of things, etc.

COL868 Special topics in Database Systems

3 Credits (3-0-0)

Pre-requisites: COL334/COL672/Equivalent

The contents would include specific advanced topics in Database
Management Systems in which research is currently going on in

the department. These would be announced every time the course
is offered.

COL869 Special topics in Concurrency

3 Credits (3-0-0)

The course will focus on research issues in concurrent, distributed
and mobile computations. Models of Concurrent, Distributed and
Mobile computation. Process calculi, Event Structures, Petri Nets
an labeled transition systems. Implementations of concurrent and
mobile, distributed programming languages. Logics and specification
models for concurrent and mobile systems. Verification techniques
and algorithms for model checking. Type systems for concurrent/
mobile programming languages. Applications of the above models
and techniques.

COL870 Special Topics in Machine Learning

3 Credits (3-0-0)

Pre-requisites: COL341 OR Equivalent

Contents may vary based on the instructor’s expertise and interests
within the broader area of Machine Learning. Example topics include
(but not limiting to) Statistical Relational Learning, Markov Logic,
Multiple Kernel Learning, Multi-agent Systems, Multi-Class Multi-label
Learning, Deep Learning, Sum-Product Networks, Active and Semi-
supervised Learning, Reinforcement Learning, Dealing with Very
High-Dimensional Data, Learning with Streaming Data, Learning under
Distributed Architecture.

COL871 Special Topics in programming languages &
Compilers

3 Credits (3-0-0)

Pre-requisites: COL728/COL729/Equivalent

Contents may vary based on the instructor’s interests within the
broader area of Programming Languages and Compilers.

COL872 Special Topics in Cryptography

3 Credits (3-0-0)

Pre-requisites: COL759 OR Equivalent

Contents may vary based on the instructor’s interests within
the broader area of Cryptography. Examples include CCA secure
encryption, multiparty computation, leakage resilient cryptography,
broadcast encryption, fully homomorphic encryption, obfuscation,
functional encryption, zero knowledge, private information retrieval,
byzantine agreement, cryptography against extreme attacks etc.
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COL886 Special Topics in Operating Systems

3 Credits (3-0-0)

Special topic that focuses on the state of the art and research problems
of importance in this area.

COV876 Special Module on Automated Reasoning
Methods for Program Analysis

Course Categories: DE for CSI. PE for CS5. PE(SS) for MCS.

1 Credit (1-0-0)

Pre-requisites: EC100 for UG

Through the course students will (1) get exposure to fundamental
concepts in building automated reasoning tools to support deployment
of formal methods for software and cyber physical systems, (2) get
an overview of the advanced state of the art approaches towards
building automated reasoning tools, (3) learn about foundational
aspects so as to prepare them to pursue these topics and related
literature independently for research and use in system design and
other applications and (4) become aware of exciting new directions
in research on software and system analysis, particularly techniques
for automatically generating invariant properties.

COV877 Special Module on Visual Computing

1 Credit (1-0-0)

The course will be a seminar-based course where the instructor would
present topics in a selected theme in the area of visual computing
through research papers. Students will also be expected to participate
in the seminar.

COV878 Special Module in Machine Learning

1 Credit (1-0-0)

Contents may vary based on the instructor’s expertise and interests
within the broader area of Machine Learning. Example topics include
(but not limiting to) Statistical Relational Learning, Markov Logic,
Multiple Kernel Learning, Multi-agent Systems, Multi-Class Multi-label
Learning, Deep Learning, Sum-Product Networks, Active and Semi-
supervised Learning, Reinforcement Learning, Dealing with Very
High-Dimensional Data, Learning with Streaming Data, Learning under
Distributed Architecture.

COV879 Special Module in Financial Algorithms
1 Credit (1-0-0)

Pre-requisites: MTL106 OR Equivalent

Overlap with: MTL 732 & MTL 733

Special module that focuses on special topics and research problems
of importance in this area.

COV880 Special Module in Parallel Computation
1 Credits (1-0-0)
Pre-requisites: Permission of Instructor

Special module that focuses on special topics and research problems
of importance in this area.

COV881 Special Module in Hardware Systems
1 Credits (1-0-0)
Pre-requisites: Permission of Instructor

Special module that focuses on special topics and research problems
of importance in this area.

COV882 Special Module in Software Systems

1 Credits (1-0-0)

Special module that focuses on special topics and research problems
of importance in this area.

COV883 Special Module in Theoretical Computer Science
1 Credits (1-0-0)
Pre-requisites: COL 351 OR equivalent

Special module that focuses on special topics and research problems
of importance in this area.

COV884 Special Module in Artificial Intelligence
1 Credits (1-0-0)
Pre-requisites: COL333/COL671/Equivalent

Special module that focuses on special topics and research problems
of importance in this area.

COV885 Special Module in Computer Applications

1 Credits (1-0-0)

Special module that focuses on special topics and research problems
of importance in this area.

COV886 Special Module in Algorithms
1 Credits (1-0-0)
Pre-requisites: COL351 OR Equivalent

Special module that focuses on special topics and research problems
of importance in this area.

COV887 Special Module in High Speed Networks

1 Credits (1-0-0)

Pre-requisites: COL 334 OR COI 672

The course will be delivered through a mix of lectures and paper
reading seminars on advanced topics in Computer Networks.
Students will be introduced to topics such as software defined
networking, content distribution, advanced TCP methodologies,
delay tolerant networking, data center networking, home
networking, green networking, clean state architecture for the
Internet, Internet of things, etc.

COV888 Special Module in Database Systems
1 Credits (1-0-0)
Pre-requisites: COL362 OR COL632 OR Equivalent

Potential topics or themes which may be covered (one topic per
offering) include: data mining, big data management, information
retrieval and database systems, semantic web data management, etc.

COV889 Special Module in Concurrency

1 Credits (1-0-0)

Special module that focuses on special topics and research problems
of importance in this area.

COD891 M.Tech. Minor Project

3 Credits (0-0-6)

Research and development oriented projects based on problems of
practical and theoretical interest. Evaluation done based on periodic
presentations, student seminars, written reports, and evaluation of the
developed system (if applicable). Students are generally expected to
work towards the goals and mile stones set for Minor Project COP 891.

COD892 M.Tech. Project Part-I

7 Credits (0-0-14)

It is expected that the problem specification and milestones to be
achieved in solving the problem are clearly specified. Survey of the
related area should be completed. This project spans also the course
COP892. Hence it is expected that the problem specification and the
milestones to be achieved in solving the problem are clearly specified.

COD893 M.Tech. Project Part-II
14 Credits (0-0-28)
Pre-requisites: COD 892

The student(s) who work on a project are expected to work towards
the goals and milstones set in COP893. At the end there would be a
demonstration of the solution and possible future work on the same
problem. A dissertation outlining the entire problem, including a survey
of literature and the various results obtained along with their solutions
is expected to be produced by each student.

COD895 MS Research Project
36 Credits (0-0-72)
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ELL100 Introduction to Electrical Engineering

4 Credits (3-0-2)

Elements in an Electrical circuit: R, L, C, Diode, Voltage and current
sources (independent and dependent/controlled sources with
examples). DC circuits, KCL, KVL, Network theorems, Mesh and nodal
analysis. Step response in RL, RC, RLC circuits. Phasor analysis of AC
circuits. Single phase and 3-phase circuits. Two port network, BJT: CE
and small signal model, Operational amplifiers: Model and applications
Introduction to Digital circuits. Magnetic circuits, Transformers:
Modeling and analysis; parameter determination. Energy in magnetic
field. Electromechanical energy conversion principles with examples.
Principles of measurement of voltage, current and power.

Laboratory component and the List of experiments.

CRO (mechanism and usage). KCL, KVL, Network theorem verification.
Step/ transient response of RL, RC, RLC, circuits. Steady state response
of Circuits of sinusoidal excitation. Diode experiment (clipping,
clamping and rectification). Basic circuits using opamp. Transformers
OC and SC tests. BH loop in an iron core, DC and AC motor — for
observation only. A small mini-project.

ELL201 Digital Electronics

4.5 Credits (3-0-3)

Pre-requisites: ELL100

Gates, binary number systems, arithmetic operations. Minimization
using K-maps, reduced K-maps, tabular methods; design using
multiplexers, decoders, and ROMs. Latches, flip-flops, registers and
counters. Asynchronous, synchronous counters. Finite state machines,
implementations thereof. Mealy, Moore machines. Clock period
computation. Memories. Partitioning and pipelining. VHDL/Verilog,
the register-transfer-level description style. Switch level introduction
to logic families, CMOS logic, static, pre-charge and clocked logic.
Asynchronous circuits and design styles.

ELL202 Circuit Theory

4 Credits (3-1-0)

Pre-requisites: ELL100

Overview of network analysis techniques, network theorems,
transient and steady-state sinusoidal response. Network graphs and
their applications in network analysis. Tellegen’s theorem, two-port
networks, Z, Y, h, g, and transmission matrices. Combining two ports
in various configurations. Analysis of transmission lines to motivate
the scattering matrix. Scattering matrix and its applications in network
analysis. Network functions, positive real functions, and network
synthesis. Butterworth and Chebyshev approximations. Synthesis of
lossless two-port networks. Synthesis of lattice all-pass filters.

ELL203 Electromechanics

4 Credits (3-1-0)

Pre-requisites: ELL 100

Review: AC Circuits, Complex representation and Power Measurement.
Magnetic Circuits: Simple magnetic circuit, analogy between magnetic
circuits and electrical circuits, linear and nonlinear magnetic circuits,
hysteresis and eddy current losses, permanent magnet materials.
Transformers: Single-phase and three-phase, analysis, equivalent
circuit, Tests on transformers, phasor diagram regulation and efficiency,
auto-transformer and instrument transformers (PT/CT).
Electro-mechanical energy conversion principles: Force and EMF
production in a rotating machine.

DC machines: Types, construction, working principle, characteristics
and applications.

3-phase induction machines: Types, construction, Introduction to
windings and winding factor, production of revolving magnetic field,
working principle on 3-phase induction machine, equivalent circuit,
characteristics, phasor diagram and applications.

3-phase synchronous machines: Types, construction, working principle,
equivalent circuit, characteristics, phasor diagram and applications.

Fractional-HP and Special Machines.

ELP203 Electromechanics Laboratory
1.5 Credits (0-0-3)
Pre-requisites: ELL100

ELL205 Signals and Systems

4 Credits (3-1-0)

Motivation & orientation, Classifications of signals & systems, Dynamic
representation of LTI systems (discrete & continuous-time systems),
Fourier analysis of continuous-time signals & systems, Fourier analysis
of discrete-time signals & systems, Nyquist sampling theorem, Laplace
transform, The z-transform, Introduction to probability, random
variables and stochastic processes.

ELL211 Physical Electronics
3 Credits (3-0-0)
Pre-requisites: ELL100 and PYL100

Overlaps with: ELL732, ELL231, EPL336, EPL439 , PHL653,
PHL704, PHL705, PHL727, PHL793

Semiconductor materials , crystal structure, carriers in semiconductors,
band structure, density of states, excitons, doping and carrier
statistics, carrier transport, recombination and generation, p-n junction
physics: built-in potential, forward and reverse bias, capacitance,
diode currents, breakdown, tunnel effects; metal-semiconductor
junctions; BJTs: current gain/Gummel plots, transistor models,
breakdown;MOSFET physics: MOS capacitors, inversion, depletion,
accumulation, flatband, threshold voltage, long-channel model,
saturation, short-channel models, sub-threshold conduction, SPICE
models for MOSFETs; optoelectronic device physics, LEDs/OLEDs,
lasers, photodetectors, solar cells.

ELL212 Electromagnetics

4 Credits (3-1-0)

Pre-requisites: PYL100

Review of Maxwell’s equations, wave propagations in unbounded
medium. Boundary conditions, reflection and refraction of plane waves.
Evanescent waves and surface plasmons. Waveguides: parallel-plane
guide, TE, TM and TEM waves, rectangular and cylindrical waveguides,
resonators. Dielectric guides and optical fibres. Transmission Lines:
distributed parameter circuits, traveling and standing waves,
impedance matching, Smith chart, analogy with plane waves. Planar
transmission lines: stripline, micro stripline. Radiation: retarded
potentials, Hertzian dipole, short loop, antenna parameters. Numerical
techniques in electromagnetics.

ELP212 Electromagnetics Laboratory
1.5 Credits (0-0-3)
Pre-requisites: ELL212

ELL225 Control Engineering
4 Credits (3-1-0)
Pre-requisites: ELL205

Overlaps with: MCL212, CLL261

Introduction to the control problem, Control System Components:
Sensors, Actuators, Computational blocks. Mathematical representation
of systems, state variable model, linearization, transfer function model.
Transfer function and state variable models of suitable mechanical,
electrical, thermal and pneumatic systems. Closed loop systems, Block
diagram and signal flow analysis, Basic Characteristics of feedback
control systems: stability, steady-state accuracy, transient accuracy,
disturbance rejection, sensitivity analysis and robustness. Basic modes
of feedback control: Proportional, Integral, Derivative. Concept of
stability, Stability criteria: Routh stability criterion, Mikhailov’s criterion,
Kharitonov theorem. Time response of 2nd order system, steady state
error analysis. Performance specifications in the time domain. Root
locus method of design. Nyquist stability criterion. Frequency response
analysis: Nyquist plots, Bode plots, Nichols Charts, Performance
specifications in frequency domain, Frequency domain methods of
design. Lead lag compensation.
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ELP225 Control Engineering Laboratory
1.5 Credits (0-0-3)
Pre-requisites: ELL225

Basics of Sensors and Actuators, Study of AC and DC Motors, Linear
Systems, Analog and Digital Motors, Synchros, Temperature Control.

ELL231 Power Electronics and Energy Devices

3 Credits (3-0-0)

Pre-requisites: ELL100

Introduction to semiconductor basics and PN Junctions. Short
introduction to power device technology, PIN diodes, Schottky diodes,
Power BJTs, Power MOSFETSs, IGBTs, Thyristors, Wide bandgap power
semiconductor devices, Packaging and Reliability of Power devices,
Destructive mechanisms in power devices, Power device induced
oscillations and Electromagnetic disturbances, Selection of power
devices in power electronic systems, Smart power integrated circuits.

ELL301 Electrical and Electronics Instrumentation

3 Credits (3-0-0)

Pre-requisites: ELL100

Basics of Measurement and Instrumentation, Instrument Examples:
Galvanometer, Accelerometer etc; calibration methods, Voltage
and Current Measurements; Theory, calibration, application,
Errors and compensation. Power and Energy Measurement and its
errors, Methods of correction, LPF wattmeter, Phantom loading,
Induction type KWH meter; Calibration of wattmeter, energy
meter. Potentiometer and Instrument Transformer :DC and AC
potentiometer, C.T. and V.T. construction, theory, operation,
characteristics. Digital Instrumentation.

ELL302 Power Electronics

3 Credits (3-0-0)

Pre-requisites: ELL231 (EE3)/ELL211 (EE1)

Introduction to Power Electronics devices and protection: Thyristor

family devices, principle of operation, IGBT operation, principles and
ratings. Snubber designs, selection and protection, Firing circuits.

AC-DC converters: uncontrolled, semi-controlled, fully controlled
and dual converters in single-phase and three-phase configurations,
design, phase control, harmonic analysis, firing circuits and their
designs. Improved power quality AC-DC converters.

Choppers: Introduction to dc-dc conversion, various topologies,
buck, boost, buck-boost converters, High frequency isolated dc-dc
converters: design problems, PWM control and operation.

Inverters: Basics of dc to ac conversion, inverter circuit configurations
and principle of operation, VSI and CSI, single and three-phase
configurations, Square wave and sinusoidal PWM control methods
and harmonic control. Design problems.

AC voltage controllers: Introduction to ac to ac conversion, single-
phase and three-phase ac voltage controller circuit configurations,
applications, advantages, harmonic analysis, control, design problems.
Cyclo-converters: single-phase to single-phase, three-phase to single-
phase, three-phase to three-phase and single-phase to three-phase
circuit configurations thyristors and triacs.

ELP302 Power Electronics Laboratory
1.5 Credits (0-0-3)
Pre-requisites: ELL302

ELL303 Power Engineering-I

4 Credits (3-1-0)

Pre-requisites: ELL100, ELL203

Introduction to the basic structure of power system along with various
power generation technologies. Modeling of generators, transformers
and transmission line for power system analysis. per unit system.
Power flow analysis. Fault analysis in power systems. Power system
stability studies. Transients in power system and travelling waves.

Introduction to power system relaying and brief idea of over current,
differentia and impedance based protection. Basic concepts of Power
system operation and control. Introduction to HVDC and FACTS.

ELP303 Power Engineering Laboratory

1.5 Credits (0-0-3)

Pre-requisites: ELP303

Experiments will be conducted on 3-phase alternators and transformers
for measuring their sequence impedance. Directional, overcurrent and
differential protection relays will be studied. Computer simulation for
power flow, short circuit and stability studies of interconnected power
systems. Numerical relays and synchrophasors will be introduced.
FACTS devices will be experimented.

ELL304 Analog Electronics

5.5 Credits (3-1-3)

Pre-requisites: ELL100, ELL202, ELL211, ELL231

Review of working of BJT and MOSFET, large signal and small signal
models, biasing schemes, analysis and design of various single stage
amplifier configuration, low and high frequency analysis of single
stage amplifiers, frequency compensation, current mirrors, multistage
amplifiers; differential and operational amplifiers, negative and positive
feedback, oscillators and power amplifiers.

ELL305 Computer Architecture
3 Credits (3-0-0)
Pre-requisites: ELL201

Overlaps with: CSL211

Introduction: Performance measurement, Instruction Set Architecture,
Computer Arithmetic, Processor: ALU design, Control design,
Pipelining, Memory Hierarchy, I/O management, Multicores,
Multiprocessors, Clusters, GPU.

ELP305 Design and System Laboratory
1.5 Credits (0-0-3)

ELS310 Independent Study (EE1)
3 Credits (0-3-0)

ELL311 Communication Engineering

4 Credits (3-1-0)

Pre-requisites: ELL205

Review of Fourier Series and Transforms. Hilbert Transforms,
BandpassSignal and System Representation. Random Processes,
Stationarity, Power Spectral Density, Gaussian Process, Noise. Amplitude
Modulation, DSBSC, SSB, VSB: Signal Representation, Generation
and Demodulation. Frequency Modulation: Signal Representation,
Generation and Demodulation. Mixing, Superheterodyne Receiver,
Phase Recovery with PLLs. Noise: in AM Receivers using Coherent
Detection, in AM Receivers using Envelope Detection, in FM Receivers.
Sampling, Pulse-Amplitude Modulation. Quantization, Pulse-Code
Modulation. Noise considerations in PCM, Time Division Multiplexing,
Delta Modulation. Intersymbol Interference, Introduction to
Information Theory: concepts of Entropy and Source-Coding

ELP311 Communication Engineering Laboratory
1 Credit (0-0-2)
Pre-requisites: ELL311

Laboratory experiments on analog, pulse, and basic digital modulation
and demodulation techniques.

ELL312 Semiconductor Process Technology

3 Credits (3-0-0)

Pre-requisites: ELL211

Semiconductor materials (inorganic and organic), history of

semiconductor IC devices, crystal structure, defects, vacancies and
interstitials, semiconductor crystal growth, bulk doping methods,
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purification methods, wafer manufacture, diffusion, surface doping,
oxidation, dopant redistribution, ion implantation and annealing, rapid
thermal processes, photolithography, masks, photoresists, exposure,
e-beam lithography, vacuum systems, gas flow, plasma processes,
pumping theory, leaks, vacuum gauges, wet etching, plasma etching,
process gas chemistry and polymerization, ion milling, reactive ion
etching, lift-off, vapor pressure of materials, evaporation, sputtering,
deposition rate and step coverage, codepositions, film growth
mechanisms and stress, chemical vapor deposition, metal-organic
chemical vapor deposition, atomic layer deposition, molecular beam
epitaxy, planarization processes, interconnects, yield and device
integration.

ELL313 Antennas and Propagation

3 Credits (3-0-0)

Prerequisites: ELL212

Starting from the principle of radiation different types of antenna;
wire, slot, planar and their arrays with feeds. Antenna synthesis and
design and measurements. Characteristics of propagation of radio
waves in different atmospheric layers and study of the losses, fading
and scattering of microwave and millimeter waves in the atmosphere.

ELL315 Introduction to Analog Integrated Circuits

3 Credits (3-0-0)

Pre-requisites: ELL204, ELL202

Review of basic amplifiers. Current Mirrors, Reference Current and
Voltage Sources. CMOS Operational Amplifier: Structure, Analysis
and Design, Frequency Response and Compensation Techniques.
Switched Capacitor Circuits: Principles of operation, Filter and non
filter applications. Sample and Hold Circuits, Comparators. ADC:
Characterization, Types of ADC and their relative merits and demerits,
Design issues. DAC: Characterization, Types of DAC and their relative
merits and demerits, Design issues.

ELL316 Introduction to VLSI Design
3 Credits (3-0-0)
Pre-requisites: ELL211

Basic MOS characteristics; Deep sub-micron; velocity saturation;
Dynamic MOS characteristics; parasitics; leakage; sizing; propagation
delay; Logical effort, path delay, optimization; Ratio-ed logic, Pass
transistor logic and parasitics; Dynamic logic, pulsed sequential
logic; Logical synthesis, physical design, layout; Introduction to
design of VLSI memories.

ELL318 Digital Hardware Design

3 Credits (3-0-0)

Pre-requisites: ELL305

Overlaps with: CSL316

Technology basics and digital logic families such as static CMOS, pass
transistor, transmission gate, dynamic and domino logic. Advanced
sequential logic elements with latch-based design and timing and
clocking concepts. Design flows and paradigms. Data path, control
and advanced pipeline implementations. Advanced digital arithmetic.
Performance evaluation.

ELL319 Digital Signal Processing
4 Credits (3-0-2)
Pre-requisites: ELL205

Overlaps with: ELL720

Review of Signals and Systems, Sampling and data reconstruction
processes. Z transforms. Discrete linear systems. Frequency domain
design of digital filters. Quantization effects in digital filters. Discrete
Fourier transform and FFT algorithms. High speed convolution and
its application to digital filtering.

ELS330 Independent Study (EE3)
3 Credits (0-3-0)

ELL332 Electric Drives

3 Credits (3-0-0)

Pre-requisites: ELL203

Basic Concepts: Characteristics and operating modes of drive motors.

Starting, braking and speed control of motors. 4 quadrant drives. Types
of loads. Torque and associated controls used in process industries.

DC Motor Drives: Characteristics, Starting Methods, Braking Methods,
Speed Control Using Converters and Choppers.

Three phase Induction Motor Drives: Characteristics and Equivalent
Circuits, Starting Methods, Braking Methods, Speed Control of Cage
Rotor Induction Machines using as AC voltage controllers, Voltage-
Source and Current-Source Inverters. V-by-F Control and other Control
Techniques. Speed Control of Wound-Rotor Induction Machines using
Rotor Resistance Variation; Slip-Power Recovery Scheme.

Three phase Synchronous Motor Drives: Characteristics and Equivalent
Circuits, Starting Methods, Braking Methods, Speed Control in True
Synchronous and Self Control Modes.

Special Machines: Permanent Magnet Brush-Less Motor Drives,
Permanent Magnet Synchronous Motor Drives, Stepper and Reluctance
Motor Drives.

ELP332 Electric Drives Laboratory
1.5 Credits (0-0-3)
Pre-requisites: ELL332

ELL333 Multivariable Control
3 Credits (3-0-0)
Pre-requisites: ELL225

Overlaps with: ELL721

Review of control system fundamentals and basic linear algebra.
Introduction to linear dynamical systems and properties. State-space
representation and canonical realizations. Relation between state-
space and transfer function representations. Similarity transformation.
Diagonalization. Jordan canonical form. Matrix exponential and its
properties. Solution of state equations. Cayley-Hamilton Theorem,
Stability: BIBO and internal. Linearization of nonlinear systems.
Controllability and Observability. Minimal realization. State feedback
and observer design. Linear Quadratic Regulator.

ELL334 DSP based Control of Drives

4 Credits (3-0-2)

Pre-requisites: ELL203, ELL332

Introduction and Application of DSP in the power electronic converter
controlled drives, Types of processors used for power control and their
comparison, computational advantages, Limitations. Introduction to
peripherals ADC, DAC, PWM, Encoders and their interface. Interfacing
issues, Sampling process, Harmonic analysis in real-time using
a DSP, Assembly language programming of a DSP, Motor control
applications. Pulse-Width Modulation and Pulse-Frequency Modulation
schemes, lookup tables and real-time computation. Interfacing and
signal conditioning circuits for DSP based schemes. Realization of
computationally intensive algorithms like variable structure, adaptive
and neural network schemes for Drives systems.

ELL335 CAD of Electric Machines

4 Credits (3-0-2)

Pre-requisites: ELL103

1. Basic Considerations, 2. Design of Main Dimensions, 3. Transformer
Design, 4. Design of rotating machines, 5. Computer Aided Design of
Transformers, 6. Computer Aided Design of DC machines, 7. Computer
Aided Design of Synchronous Machines, 8. Computer Aided Design of
Induction Machines, 9. Computer Aided Design of Special Machines.

ELL363 Power Engineering-II

3 Credits (3-0-0)

Pre-requisites: ELL303

Advanced concepts in power flow analysis, security analysis and state
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estimation. Economic load dispatch and unit commitment problem.
Voltage and frequency control in power systems. Advanced concepts
in multi-machine dynamics and stability. Electrical transients in power
systems. Wind and solar generation technologies and their integration
into the grid. Issues in restructured power systems. Modern numerical
protection.

ELL365 Embedded Systems

3 Credits (3-0-0)

Overview of Embedded Systems; Embedded System Architecture:
processor exampleARM, PIC, etc.; features of digital signal
processor; SOC, memory subsystem, busstructure (PC104, 12C, SPI
etc.), interfacing protocols (USB, IrDA etc), testing and debugging,
power management; Embedded System Software: Program
Optimization,Concurrent Programming, Realtime Scheduling and 1I/0
management; Networked Embedded Systems: special networking
protocols (CAN, Bluetooth); Applications.

ELL400 Power Systems Protection

3 Credits (3-0-0)

Pre-requisites: ELL303

Fundamentals of Power system protection, philosophy of protective
relays, Different types of relays, Introduction to protection elements
like CT, PT, CB, Isolator etc, (includes CT and PT class, CB transients,
CB rating and testing, Arc extinction in CB), Over current relays:
Principle, operation and setting, Directional relays : needs and
operating principle, Power system components protected using over
current relays, Differential relays: Principle, operation and setting,
Protection of three phase transformer, bus bar and generator
using differential relays, Distance relays : Principle, operation and
setting, Simple impedance relay, reactance relay, Mho relay and
angle impedance relays, Quadrilateral relays, Transmission line
protection using distance relays, Static relays: principle, amplitude
comparator and phase comparator, Phase comparator realization
using positive coincidence period, Distance relay realization using
comparators, Generator protection, Overview of Numerical relaying
and few algorithms, Phasor extraction , Introduction to PMU and
its use, Fault location.

ELL401 Advanced Electromechanics

3 Credits (3-0-0)

Pre-requisites: ELL203

Introduction to Advancement in Electromechanics, Permanent Magnet
Brushless DC Machines, Permanent Magnet Synchronous Motors,
Switched Reluctance Motors, Single-Phase Machines, Axial Field
Machines and other Advanced Electrical Machines, Introduction to
Control of Advanced Electrical Machines, Applications in Industry,
Domestic Appliances, Electric Mobility, etc., Computer Aided Simulation
and Design of Advanced Electrical Machines, Case Studies.

ELL402 Computer Communication
3 Credits (3-0-0)
Pre-requisites: MEL250

Overlaps with: ELL785, COL334

(i) Introduction, network structure: Basic networking concepts,
Motivations for layered network concepts, Network examples; (ii)
OSI reference model: Layering concepts, Overview of different layer
functionalities; (iii) TCP/IP: Layering concepts, Layered functionalities,
packet formats, fragmentation, Different layer protocols and examples:
ARP, ICMP, etc., Congestion and error control; (iv) Network examples
and functionalities: Ethernet, hub, bridge, switch, WANs, MANs, LANSs,
PANSs, BANSs; (v) Basic network protocol analysis: Performance metrics,
Queueing models; (vi) Multiaccess protocols: Need for multiaccess
protocols, Contention-free access schemes, Contention-based
protocols: ALOHA, CSMA; (vii) Routing in data networks: Basic graph
theoretic concepts, spanning tree, Shortest path routing, distance
vector routing, link state routing, RIP, OSPF; (viii) Cross-layer protocol
optimization concepts: Distributed control, cost and energy efficiencies.

ELL405 Operating Systems
3 Credits (3-0-0)
Pre-requisites: ELL305

Overlaps with: COL331, MTL458, ELL783

Introduction to OS; Process and Thread management; Scheduling;
Concurren threads and processes: mutual exclusion, synchronization,
inter-process communication; Memory management: Cache and
Virtual Memorymanagement; Resource management: deadlock and
its prevention; File management; I/O management; Introduction to
real time systems; Elements distributed operating systems.

ELL406 Robotics and Automation

3 Credits (3-0-0)

Pre-requisites: ELL225

Introduction to robotics. Basic components of robotic systems.
Coordinate Transformation, D-H parameters. Forward and inverse
kinematics. Velocity kinematics and Jacobian, Singularity analysis,
Robot Dynamics : Holonomic and Non-Holonomic Systems. Trajectory
planning. Robot control: linear and nonlinear. Actuators and Sensors.
Vision based Robotic Control. Mobile Robots : Modeling and Control.

ELL408 Low power circuit design

3 Credits (3-0-0)

Pre-requisites: ELL211

MOS Transistors, MOS Inverters, Static CMOS Circuits, MOS Dynamic
Circuits, Pass Transistor Logic Circuits, MOS Memories, Finite State
Machines, Switching Power Dissipation, Dynamic Power Dissipation,
Leakage Power Dissipation, Supply Voltage Scaling, Minimizing
Switched Capacitance Minimizing Leakage Power, Variation Tolerant
Design, Battery-Driven System Design.

ELL409 Machine Intelligence and Learning
4 Credits (3-0-2)
Pre-requisites: MTL106, COL106

Overlaps with: ELL784, ELL789, COL341/COL774

Introduction to machine intelligence and intelligent agents; problem
solving; knowledge representation and reasoning (logical and
probabilistic); need for learning; basics of machine learning; Decision
Trees; Rule-based models; linear learning models; Support Vector
Machines; Artificial Neural Networks; Deep Learning; Probabilistic
Modelling; Naive Bayes; Reinforcement Learning; Clustering;
Feature Selection; Principal Component Analysis; Combining models;
Philosophical issues in intelligence and learning. Substantive
implementation assignments or a term project involving design of an
intelligent learning-based system.

ELL410 Multicore Systems

3 Credits (3-0-0)

Motivation for muticores; Multithreading; Flynn’s taxonomy; Stream
processing (vectVLIW, GPU). Message passing; Shared memory;
Cache coherence in multiprocessor Synchronisation; Interconnection
networks; Benchmarks and advanced topics; Project.

ELD411 B.Tech. Project-1
3 Credits (0-0-6)

ELL411 Digital Communications
4 Credits (3-0-2)
Pre-requisites: ELL311

Overlaps with: ELL712

Matched Filter, Error Rate due to Noise. Intersymbol Interference,
Nyquist’s Criterion, Duobinary Signaling. Optimum Linear Receiver,
Geometric Representation of Signals. Coherent Detection of Signals
in Noise, Probability of Error. Coherent Digital Modulation Schemes:
MPSK, MFSK, MQAM; Error Analysis. Noncoherent FSK, Differential
PSK. Comparison of Digital Modulation Schemes, Bandwidth Efficiency.
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Pseudo-Noise Sequences and Spread Spectrum, Trellis coded
modulation, Digital signaling over fading multipath channels, OFDM
communications systems.

ELP411 Digital Communications Laboratory
1 Credit (0-0-2)
Pre-requisites: ELP311

ELL417 Renewable Energy Systems

3 Credits (3-0-0)

Pre-requisites: ELL203

Modeling of wind resource, aerodynamic characteristics, wind energy
generators — steady-state and dynamic modeling, electrical and pitch
controller design, effect of induction generators on grid operation, solar
Photovoltaic systems — steady state and dynamic modeling, MPPT
operation, power electronic systems for solar PV, fuel cells.

ELD431 B.Tech. Project-I
3 Credits (0-0-6)

ELL431 Power System Optimization

3 Credits (3-0-0)

Pre-requisites: ELL303

Characteristic of Generation units, Economic dispatch of thermal
plants, Unit commitment, Hydrothermal coordination, Maintenance
scheduling, Emission minimization, Optimal Power flow, Security
constrained optimization, Optimization of distribution networks,
Optimization in Power Markets.

ELL433 CAD of Power Electronics Systems

4 Credits (3-0-2)

Pre-requisites: ELP302

Introduction to Power Electronic systems, Mathematical modeling
of power electronic systems, State-space modeling, Average model,
Circuit averaging model, Canonical circuit model, small-signal models
and circuit transfer functions. Introduction to power electronics
simulators, system oriented simulators, circuit simulators, merits
and limitations. Introduction to magnetic design, high frequency
inductor and transformer design. Hands-on exercise problems on
power electronic circuits simulation using PSPICE/ SIMULINK/PSIM
simulators.

ELL436 Digital control
3 Credits (3-0-0)
Pre-requisites: ELL225

ELL437 Switched Mode Power Conversion

3 Credits (3-0-0)

Pre-requisites: ELL231

To give an introduction about the power switching devices such as
thyristors, GTO, MOSFETS, BJT, IGBT and MCTS. Basic concept of gate
drivers (Trigger techniques, optical isolators, protection circuits, and
isolation transformers), snubber design and protection schemes of
power devices are to be discussed. Basic circuit configurations, design
and analysis of choppers (step-up, step-down, step-up/down and
multi-phase choppers), DC-DC converters (non-isolated and isolated),
inverters (voltage and current source configurations) are discussed.
This is followed by improved power quality converters (non-isolated
and isolated) for reduction of harmonics at AC mains.

ELL440 Power Systems Protection

Fundamentals of Power system protection, philosophy of protective
relays, Different types of relays, Introduction to protection elements
like CT, PT, CB, Isolator etc, (includes CT and PT class, CB transients,
CB rating and testing, Arc extinction in CB).

Over current relays: Principle, operation and setting, Directional relays:
needs and operating principle, Power system components protected
using over current relays.
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Differential relays: Principle, operation and setting, Protection of three
phase transformer, bus bar and generator using differential relays.

Distance relays: Principle, operation and setting, Simple impedance
relay, reactance relay, Mho relay and angle impedance relays,
Quadrilateral relays, Transmission line protection using distance relays.

Static relays: principle, amplitude comparator and phase comparator,
Phase comparator realization using positive coincidence period,
Distance relay realization using comparators.

Generator protection.

Overview of Numerical relaying and few algorithms, Phasor extraction,
Introduction to PMU and its use, Fault location.

ELD450 BTP Part-11I
8 Credits (0-0-16)

ELL450 Selected Topics in AE-I
3 Credits (3-0-0)

ELD451 BTP Part-II
8 Credits (0-0-16)

ELV451 Special Modules in SGXRE-I
1 Credit (1-0-0)
Pre-requisites: to be decided by the instructor

ELD452 BTP Part-11
8 Credits (0-0-16)

ELL452 Special Topics in EET-I
3 Credits (3-0-0)

ELD453 BTP Part-II
8 Credits (0-0-16)

ELL453 Power System Dynamics and Control

3 Credits (3-0-0)

Characteristic of Generation units, Economic dispatch of thermal
plants, Unit commitment, Hydrothermal coordination, Maintenance
scheduling, Emission minimization, Optimal Power flow, Security
constrained optimization, Optimization of distribution networks,
Optimization in Power Markets.

ELD454 BTP Part-1I1
8 Credits (0-0-16)

ELL454 Special Topics in ET-I
3 Credits (3-0-0)

ELD455 BTP Part-II
8 Credits (0-0-16)

ELL455 Special Topics in V&ES-I

3 Credits (3-0-0)
Pre-requisites: to be decided by instructor

ELD456 BTP Part-II
8 Credits (0-0-16)

ELL456 Special Topics in NE&PS-I
3 Credits (3-0-0)
Pre-requisites: to be decided by the instructor

ELD457 BTP Part II
8 Credits (0-0-16)
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ELL457 Special Topics in C&IS-I
3 Credits (3-0-0)

ELD458 BTP Part-1I
8 Credits (0-0-16)

ELL458 Special Topics in CS&N-I
3 Credits (3-0-0)

ELD459 BTP Part-1I
8 Credits (0-0-16)
Pre-requisites: ELD411, ELD431

ELL459 Special Topics in IP-I
3 Credits (3-0-0)
Pre-requisites: to be decided by the instructor

ELL460 Special Topics in IP-II
3 Credits (3-0-0)
Pre-requisites: to be decided by the instructor

ELL700 Linear Systems Theory

3 Credits (3-0-0)

Pre-requisites: ELL225 or equivalent

Review of matrix algebra, state variable modelling of continuous
and discrete time systems, linearization of state equations, solution
of state equations of linear time-invariant and timevarying systems,
Controllability and observability of dynamical systems, Minimal
realization of linear systems and canonical forms, Liapunov’s stability
theory for linear dynamical systems, State Feedback controllers,
Observer and Controller design.

ELV700 Special Module in Systems and Control

1 Credit (1-0-0)

Pre-requisites: to be decided by the instructor

To provide exposure in specialized topics in systems and control.

ELL701 Mathematical Methods in Control

3 Credits (3-0-0)

Linear Spaces — Vectors and Matrices, Transformations, Norms - Vector
and Matrix norms, Matrix factorization, Eigenvalues and Eigenvectors
and Applications, Singular Value Decomposition and its Applications,
Projections, Least Square Solutions. Probability, Random Variables,
Probability distribution and density functions, Joint density and
Conditional distribution, Functions of random variables, Moments,
characteristic functions, sequence of random variables, Correlation
matrices and their properties, Random processes and their properties,
Response of Linear systems to stochastic inputs, PSD theorem.

ELL702 Nonlinear Systems

3 Credits (3-0-0)

Pre-requisites: ELL225 or equivalent

Introduction to nonlinear systems: Examples of phenomena, models
& derivation of system equations. Fundamental properties: Existence
& uniqueness, Dependence on initial conditions & parameters.
Phase plane analysis. Limit cycles & oscillations. Describing function
method and applications. Circle criterion. Lyapunov stability of
autonomous systems. Perturbation theory & Averaging. Singular
perturbation model and stability analysis. Basic results on Lie algebra.
Controllability and Observability of nonlinear systems. Bifurcations.
Chaos. Synchronization.

ELL703 Optimal Control Theory
3 credits (3-0-0)
Pre-requisites: ELL700 or ELL333

Maximization of functionals of a single and several functions using
calculus of variations, Constrained extremals, Euler-Lagrange Equation,

Necessary conditions for optimal control, Pontryagin’s minimum
principle and state inequality constraints, Minimum time problems,
Minimum control effort problems, Linear quadratic regulator problems,
Riccati Equation, Singular intervals in optimal control problems, The
principle of optimality, Application of the principle of optimality to
decision making, Dynamic programming applied to routing problems,
Solving optimal control problems using dynamic programming,
Discrete linear regulator problem, Hamilton -Jacobi -Bellman Equation,
Numerical Techniques to determine optimal trajectories.

ELL704 Advanced Robotics

3 Credits (3-0-0)

Pre-requisites: ELL225

Review of Coordinate Transformations, D-H parameters and kinematics.
Velocity kinematics and Jacobian, Singularity analysis, Robot Dynamics.
Motion planning, Robot control: linear methods — feedforward control,
state feedback, observers; Nonlinear Control methods — Computed
Torque Control, Feedback linearization, Sliding Mode control; Vision
based Robotic Control. Holonomic and Non-Holonomic Systems,
Mobile Robots : Modeling and Control, Odometry Analysis, Navigation
problems with obstacle avoidance, motion capturing systems.

ELL705 Stochastic Filtering and Identification

3 Credits (3-0-0)

Pre-requisites: ELL701 or ELL333

MMSE estimation including LMS, Gaussian case. Wiener filtering &
prediction. Kalman filtering & prediction. Extended Kalman filtering.
Predictors for difference equation based models including ARMA, Box
Jenkins & others. Statistical properties of Least Squares estimation
and its relationship with Bayes estimation (ML, MAP), convergence
analysis, CR bound. Recursive Least Squares, Iterative methods for
nonlinear Least Squares. Identification problem: Different approaches
for linear dynamical systems. Offline identification methods including
Least Squares, Prediction error framework, Pseudo-linear regression
(PLR) & Instrument variable methods. Recursive Identification of
linear dynamical system: RLS, PLR, Prediction error framework &
its application to ARMA & Innovations representation. Convergence
Analysis of Recursive Identification methods: Associated ODE,
Martingale. Nonlinear system identification. Subspace based method of
system identification. Applications including LQG and adaptive control.

ELL707 Systems Biology

3 Credits (3-0-0)

Pre-requisites: ELL225

MODELS : Variables and parameters, Law of mass action,
Representations : Deterministic vs stochastic, Spatial aspects,
Examples of core processes: Gene expression, Protein degradation,
Phosphorylation.

DYNAMICS : Equilibrium solutions, Bifurcations, Switches, Bistability,
Pulses and Oscillations, Circadian Rhythms and Clocks, Spatial
patterns. Morphogenesis and Development.

CONTROL MECHANISMS : Performance Goals, Integral Feedback
Control, Homeostasis and Perfect Adaptation, Bacterial Chemotaxis,
Feedforward Loops, Fold Change Detection, Robustness to
Perturbations, Tradeoffs, Internal Model Principle.

ELL708 Selected Topics in Systems and Control

3 Credits (3-0-0)

Pre-requisites: to be decided by the instructor

To be decided by the Instructor when floating this course: It can be

anything that is related to systems and control engineering, but is
not covered in any of the established courses.

ELL709 Design Aspects in Control

3 Credits (3-0-0)

System Modeling — model structures (Process model, ARX model),
Review of concepts of stability, feedback and feedforward control.
Classical control — First-Order Plus Dead-Time model (FOPDT), process
reaction curves, Second-Order Plus Dead-Time model (SOPDT), relay
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feedback process identification; Smith Predictor and its variations, PID
controllers and their tuning, Ziegler-Nichols and Cohen-Coon techniques.

Reliable State Feedback design — pole placement, eigenstructure
assignment, region based eigenvalue assignment, eigenstructure-time
response relationships. Controller gain selection — noise sensitivity.
Controller robustness. Disturbance rejection. Frequency Domain Loop
Shaping. Output feedback control — compensator design, review of
Lead, Lag and Lag-Lead compensators, Zero dynamics — significance
in servo control design, design for unstable zero dynamics. Observers
— concept and design philosophy. Applications in practical controller
design scenarios.

ELL710 Coding Theory

3 Credits (3-0-0)

Measure of information, Source coding, Communication channel
models, Channel Capacity and coding, Linear Block codes, Low Density
Parity Check (LDPC) Codes, Bounds on minimum distance, Cyclic codes,
BCH codes, Reed Solomon Codes, Convolutional codes, Trellis coded
Modulation, Viterbi decoding, Turbo codes, Introduction to Space-Time
Codes and Introduction to Cryptography. If time permits, LDPC/Turbo
codes in the wireless standards. There are no laboratory or design
activities involved with this course.

ELV710 Special Module in Cyber Security

1 Credit (1-0-0)

Overview of cyber security, computer security and the associated
threat, attack, adversary models, access control, intrusion detection,
basic network security, security of cyber physical systems and a brief
introduction to cryptography.

ELL711 Signal Theory
3 Credits (3-0-0)
Pre-requisites: ELL205, ELL311

Discrete random variables (Bernoulli, binomial, Poisson, geometric,
negative binomial, etc.) and their properties like PDF, CDF, MGF.

Continuous random variables: Gaussian, multivariate Gaussian;
whitening of the Gaussian random vector; complex Gaussian random
vector, circularity; Rayleigh and Rician; exponential; chi-squared; gamma.

Signal spaces: convergence and continuity; linear spaces, inner product
spaces; basis, Gram-Scmidt orthogonalization.

Stochastic convergence, law of large numbers, central limit theorem.

Random processes: stationarity; mean, correlation, and covariance
functions, WSS random process; autocorrelation and cross-correlation
functions; transmission of a random process through a linear filter;
power spectral density; white random process; Gaussian process;
Poisson process.

ELL712 Digital Communications

3 Credits (3-0-0)

Review of random variables and random process, signal space
concepts, Common modulated signals and their power spectral
densities, Optimum receivers for Gaussian channels, Coherent and
non-cohrerent receivers and their performance (evaluating BER
performance through software tools), Basics of Information theory,
source and channel coding, capacity of channels, band-limited
channels and ISI, multicarrier and spread-spectrum signaling, multiple
access techniques.

ELL713 Microwave Theory and Techniques
3 Credits (3-0-0)
Pre-requisites: ELL212

Overlaps with: CRL711

Review of EM theory: Maxwell’'s equations, plane waves in dielectric
and conducting media, energy and power. Transmission lines and
waveguides: closed and dielectric guides, planar transmission lines and
optical fibre. Network analysis: scattering matrix other parameters,
signal flow graphs and network representation. Impedance matching
and tuning. Analysis of planar transmission lines. Analysis of design
of passive components.

ELL714 Basic Information Theory

3 Credits (3-0-0)

Pre-requisites: ELL205

Introduction to entropy, relative entropy, mutual information,
fundamental inequalities like Jensen’s inequality and log sum inequality.
Proof of asymptotic equipartition property and its usage in data
compression. Study of entropy rates of the stochastic process following
Markov chains. Study of data compression: Kraft inequality and
optimal source coding. Channel capacity: symmetric channels, channel
coding theorem, Fano’s inequality, feedback capacity. Differential
entropy. The Gaussian channel: bandlimited channels, channels with
colored noise, Gaussian channels with feedback. Detailed study of
the rate-distortion theory: rate distortion function, strongly typical
sequences, computation of channel capacity. Joint source channel
coding/separation theorem. There are no laboratory or design activities
involved with this course.

ELL715 Digital Image Processing

4 Credits (3-0-2)

Introduction to 2-D Signals and Systems. Image Digitization. Image
Transforms. Image Enhancement: Image Restoration: Inverse
Filtering, Algebraic Approach to Restoration, Wiener (LMS) approach,
Constrained Least Squares Restoration, Adaptive methods for
restoration. Image Reconstruction: The Filtered Back- Projection
Algorithm, Algebraic Reconstruction Method. Image Segmentation:
Detection of Discontinuities, Edge Linking and Boundary Detection,
Thresholding, Region-Oriented Segmentation. Object representation
and description: Boundary descriptors, region descriptors, HOG and
SIFT based features. Colour Image processing: colour models, colour
transformations, and processing techniques.

ELL716 Telecommunication Switching and Transmission
3 Credits (3-0-0)

Wireline access circuits, long haul circuits, signaling, switching exchanges,
analysis of telecom switching networks, teletraffic engineering,
management protocols, multi-service telecom protocols and networks.

ELL717 Optical Communication Systems

3 Credits (3-0-0)

The fiber channel with its linear and nonlinear characteristics, LED
and Laser diode transmitter design, PIN and APD receiver design,
Modulation schemes, Source and line coding in optical systems. Optical
Link design with dispersion and power budgeting. Design of digital
and analog communication systems. Optical amplifiers, WDM system
design. Hybrid fiber co-axial/microwave links.

ELL718 Statistical Signal Processing

3 Credits (3-0-0)

Pre-requisites: ELL711

Review of random variables, GS orthogonalization, geometric
concepts, notions of projection, random processes, WSS processes,
properties of autocorrelation and power spectral densities, properties
of autocorrelation matrices, Cholesky decomposition, eigen-analysis,
optimum Linear filtering, LMS and its performance, variants, Least-
squares, QR decomposition and SVD, RLS and its performance,
square-root RLS, Kalman Filters, spectrum modelling.

ELP718 Telecommunication Software Laboratory

3 Credits (0-1-4)

Contents: CASE tools, object-oriented program development, use
of telecom network simulator, implementation using C/C++/Java,
network management software design, V.5 test and simulation.

ELL719 Detection and Estimation Theory
3 Credits (3-0-0)
Pre-requisites: ELL711

Overview of the course, Classical Decision Theory: Binary hypothesis
testing: Bayes criterion, Neyman-Pearson criterion, min-max test,
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M-ary hypothesis testing: General rule, minimum probability of error
decision rule, Gaussian case and associated geometric concepts,
Erasure decision problem, Random parameter estimation. Non —
random parameter estimation: CRLB for nonrandom parameters,
ML estimation rule, asymptotic properties of ML estimates. Linear
minimum variance estimation, Least squares methods CRLB for random
parameter estimation, condition for statistical efficiency, Multiple
parameter estimation, Composite and non-parametric hypothesis
testing, Applications, Detection of signals.

Mathematical preliminaries: K-L expansion and its application to
Detection of known and un-known (i.e. with unknown, parameters)
signals in AWGN., Detection of signals in colored noise. Linear
estimation, Wiener filters and solution of Wiener HopfEquations,Kalman-
Bucyfilters, Miscellaneous estimation techniques.

ELP719 Microwave Laboratory

3 Credits (0-1-4)

Design, fabrication and testing of simple linear microwave circuits
using microstrip technology.

ELL720 Advanced Digital Signal Processing

3 Credits (3-0-0)

Pre-requisites: ELL205

Overlaps with: ELL319

Review of Signals and Systems, Sampling and data reconstruction
processes.

Z transforms.

Discrete linear systems.

Frequency domain design of digital filters.

Quantization effects in digital filters.

Discrete Fourier transform and FFT algorithms.

High speed convolution and its application to digital filtering.
Introduction to Multirate signal processing, Multirate filtering
and Filterbanks: including Polyphase decomposition and perfect
reconstruction, Cyclostationarity and LPTV filters, Introduction to
Wavelet Transform.

The self-study component will consist of design problems in the above
to be implemented on MATLAB.

ELP720 Telecommunication Networks Laboratory

3 Credits (0-1-4)

Contents: Development of network elements such as routers, SNMP
nodes. Use of laboratory and telecom field test instruments such
as: oscilloscopes, oscillators, RMS meters, transmission impairment
measuring systems, return loss meters, etc. Enables students to study
voice and data switching functions and to measure transmission and
traffic characteristics on models of the major business communication
systems and carrier transmission facilities (controlled LAN
environments, Ethernet, E1, T1/T3lines). Experimental procedures
include the use of frequency and time division multiplex systems and
the modulation techniques employed by in such systems and the
observation of noise and distortion effects.

ELV720 Special Module in Communication Systems and
Networking-I
1 Credit (1-0-0)

ELL721 Introduction to Telecommunication Systems
3 Credits (3-0-0)

Pre-requisites: Only for MBA students of Bharti School, Audit for
others

Fundamentals of signals, signal transmission and media, modulation
techniques, equalization, amplification, crosstalk, attenuation,
switching principles, telephony, signaling, transmission systems-DSL,
optical, radio.

ELP721 Embedded Telecommunication Systems
Laboratory
3 Credits (0-1-4)

ELL722 Antenna Theory and Techniques

3 Credits (3-0-0)

Review of electromagnetism and vector calculus, history and context
of antenna theory, operation of various antenna types, such as
dipole, linear, loop, and resonant type, characterization of antenna
performance metrics, and introduction to numerical techniques for
visualizing antenna radiation patterns.

ELL723 Broadband Communication Systems

3 Credits (3-0-0)

Multiple Access Techniques — CSMA, Spread Spectrum (SS), Direct
Spread SS, Frequency Hopping SS and CDMA, Timing Synchronization,
Delay Lock Loop, ISDN Physical Layer, ISDN Data Link Layer, Signaling
System Number 7, Broadband ISDN Protocols, ATM Switch and
Protocols, CLOS Network Switch, OFDM Concept, OFDMA System,
Multi-Carrier CDMA, WiMAX.

ELL724 Computational Electromagnetics
3 Credits (3-0-0)

ELL725 Wireless Communications

3 Credits (3-0-0)

Pre-requisites: ELL712

The wireless channel (physical modeling, linear time-varying system,
discrete-time baseband model, time and frequency coherence), point-
to-point communication (detection, diversity, spatial multiplexing),
cellular systems (multiple access and interference management),
capacity of point-to-point wireless channels (single and multi-antenna),
capacity of single-antenna multiuser channels, point-to-point multi-
antenna (MIMO) channels and spatial multiplexing, point-to-point
MIMO capacity and multiplexing architectures.

ELP725 Wireless Communication Laboratory
3 Credits (0-1-4)

EL.L726 Nano-Photonics and Plasmonics

3 Credits (3-0-0)

EM Waves, Maxwell’s Equations, Boundary Conditions, Drude, Debye,
Lorentz-Drude Dispersion Relation Models, Introduction to Surface
Plasmons, Surface Plasmon Excitation Mechanisms, Plasmonic
Nanogratings, Localized Surface Plasmon based Devices, Optical and
Plasmonic Interconnects, Sensors based on Surface Plasmons, SERS
based sensing, Photonic Crystals, Optical Metamaterials, Fabrication
of Nanomaterials and Plasmonic Devices.

ELL727 Digital Communication and Information
Systems

3 Credits (3-0-0)

Review of Fourier Transforms, Sampling Theorem, Quantization,
Pulse Code Modulation, Digital Modulation Schemes — BPSK, QPSK,
BFSK, QASK, MPSK,Random Processes, Probability density function,
Gaussian density function, Frequency domain representation of
noise, Spectral components of noise, Noise bandwidth, Properties
of noise, Noise Performance Analysis of digital modulation schemes.
Information Theory, Concept of information, Coding to increase
average information per bit, Shannon’s theorem, Capacity of Gaussian
Channel, Bandwidth-S/N tradeoff. Discrete memory-less channel
capacity. Error correcting codes, Block codes, Cyclic redundancy check,
Coding gain, Bit error rate calculations.

ELL728 Optoelectronic Instrumentation

3 Credits (3-0-0)

Introduction to test and measuring instruments, instrumentation
amplifier, chopper stabilized amplifier, analog signal processing:
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active filter, A/D, D/A converters, integrated, transimpedance and low
impedance pre-amplifiers design, sample & hold circuits, multiplexer,
peak detector, zero crossing detector etc., digital design: PALs, FPGA,
signal analyzer: superheterodyne spectrum analyzer, DFT and FFT
analyzer, digital filters and computer interface, microcontrollers:
introduction to microcontroller and applications such as 8031, optical
post, in-line and pre-amplifiers, noise figure, optoelectronic circuits:
transmitter and receiver design, OTDR, optical spectrum analyzer,
sensors: fiber optic and radiation types, distributed sensors, fiber
optic smart structure, display devices.

ELL730 I.C. Technology

3 Credits (3-0-0)

Course Introduction, Modern Semiconductor IC fabrication Industrial/
Academic Landscape; Overview of modern CMOS process flow —
basic steps; Crystal growth and wafer basics; Cleanroom basics —
environment, infrastructure, advanced MOS cleaning, getering etc.
Lithography; Oxidation; Diffusion; Ion-Implantation; Thin-Film
Deposition; Etching; Backend processes; Process Simulation- tools,
techniques and methods; Advanced device fabrication concepts — I
(S0I, FDSQ], etc); Advanced device fabrication concepts — II (organic,
PV, hetero); Advanced device fabrication concepts — III (CNTs, Self-
assembly etc).

ELV730 Special Modules in V&ES — I
1 Credit (1-0-0)
Pre-requisites: to be decide by instructor

ELL731 Mixed Signal Circuit Design

3 Credits (3-0-0)

Pre-requisites: ELL782

Switched capacitor circuit principles and applications in filter design;
issues of clock feed through, charge injection and other non-idealities;
design of switches; data converters: characteristics, static and
dynamic; types of ADCs; track and hold, and sample and hold circuits;
comparators; flash ADCs; pipelined ADCs; successive approximation
register type ADCs; discrete-time and continuous time delta-sigma
ADCs; higher order delta-sigma design; MASH structure; multi-bit
delta-sigmas; decimation filtering — sinc and comb filters; digital to
analog conversion; voltage-based DACs; charge-based DACs; current-
based DACs — binary and thermometer currents; linearizing techniques
for DACs; delta-sigma DACs; interpolation filtering; phase-locked loop
basics; PLL dynamics; frequency synthesis; all-digital PLLs.

ELV731 Special Modules in NE&PS — I
1 Credit (1-0-0)
Pre-requisites: to be decided by the instructor

ELL732 Micro and Nanoelectronics

3 Credits (3-0-0)

Technology basics and digital logic families such as static CMOS, pass
transistor, transmission gate, dynamic and domino logic. Advanced
sequential logic elements with latch-based design and timing and
clocking concepts. Power and delay of digital circuits. Physical and
logical synthesis for ASICs and FPGAs. Verilog and VHDL with design
examples. Design for testability with fault models.

ELL733 Digital ASIC Design
4 Credits (3-0-2)
Pre-requisites: ELL308

Overlaps with: CSL316

Review of working of MOSFET, large signal and small signal models,
biasing schemes, analysis and design of various single stage amplifier
configuration, Noise and distortion analysis, Mismatch and non-
linearity, low and high frequency analysis of single stage amplifiers,
frequency compensation, current mirrors and reference circuits,
multistage amplifiers; differential and operational amplifiers, negative
and positive feedback, oscillators and power amplifiers.

ELL734 MOS VLSI design

3 Credits (3-0-0)

Digital integrated circuit design perspective. Basic static and dynamic
MOS logic families. Sequential Circuits. Power dissipation and delay in
circuits. Arithmetic Building blocks, ALU. Timing Issues in synchronous
design. Interconnect Parasitics.

ELV734 Special Module in Scientific Writing for
Research

1 Credit (1-0-0)

Tools needed for scientific writing, ethics of publication, plagiarism,
attribution, copyrights, writing impactful papers, writing theses, writing
a technical disclosure or patent.

ELL735 Analog Integrated Circuits

3 Credits (3-0-0)

Pre-requisites: ELL304

Introduction to MOSFETSs, Single stage amplifiers, Biasing circuits,
Voltage and Current reference circuits, Feedback analysis, Multistage
amplifiers, Mismatch and noise analysis, Differential amplifiers, High
speed and low noise amplifiers, Output stage amplifiers, Oscillators.

ELL736 Solid State Imaging Sensors

3 Credits (3-0-0)

Pre-requisites: ELL304, ELL782

Radiometry and Photometry (Light radiation, photometry, light source,
light units), Introduction to properties of silicon and photon absorption,
Imager formats, Basics of image sensors (fundamental definition of
image sensors, pixels, photo-conversion principles, Charge coupled
devices (operational principles, types and performance metrics),
CMOS image sensors (operational principles, types and performance
metrics), Noise, quantum efficiency, dynamic range and modulation
transfer function analysis in image sensors, High speed image sensors,
Back side illumination, Electron multiplication CCDs and CMOS, Colour
detection in silicon, 3D imaging, machine vision cameras, polarization
detection and scientific applications.

ELP736 Physical Design Laboratory
3 Credits (0-0-6)

ELL737 Flexible Electronics

3 Credits (3-0-0)

Pre-requisites: ELL218, ELL111, or ELL732 or equivalent
Introduction to displays and lighting technologies, solar cells, and
sensors. Flexible substrates. Low cost materials. Solution-processed

fabrication methods. Printing methods. Flexible displays. Flat panel
lighting. Flexible solar cells. Low-cost sensors.

ELL738 Micro and Nano Photonics
3 Credits (3-0-0)
Pre-requisites: PYL100

Overlaps with: PYL795

Ray Optics; Wave Optics: Plane Waves, Spherical Waves, Interference,
Diffraction; Paraxial Waves; Beam Optics; Fabry Perot Cavity;
Microresonators - Ring Resonators, Disc Resonators; Review of
Electromagnetic (EM) Theory; Boundary Conditions; and some relevant
EM problems; FDTD and FEM modeling; Fundamentals of Plasmonics
- Surface Plasmon Resonance, Dispersion relation, Plasmon coupling
conditions, Plasmonic gratings, Models describing the refractive
index of metals; Localized Surface Plasmon Resonance; Plasmonic
Sensors and Devices; Surface-enhanced Raman Scattering; Plasmonic
waveguides and Interconnects; Photonic Crystals and Devices.

ELL739 Advanced Semiconductor Devices
3 Credits (3-0-0)
Pre-requisites: ELL732(PG)

Solid state device physics, generation and recombination processes,
radiation basics, density of states, gain and absorption, LEDs, OLEDs,
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heterojunction LEDs, lasers, population inversion, photodetectors,
CCDs, image sensors, photocurrent, solar cells, efficiency measures,
multijunction PVs, organic solar cells, economics, memory devices,
sensors, MEMS devices.

ELL740 Compact Modeling of Semiconductor Devices
3 Credits (3-0-0)

Pre-requisites: Any course on MOS devices or Microelectronics
or Physical Electronics or VLSI technology

Introduction to AMS enablement and PDK elements, Basics of
semiconductor devices, Device modeling tools-TCAD and SPICE, Diode
modeling, Resistor modeling, FEOL capacitor modeling, Advanced
CMOS Technology, MOS transistor modeling, modeling of process
variations, Mismatch and corners.

ELL741 Neuromorphic Engineering

3 Credits (3-0-0)

Motivation and field Introduction, Emerging computing trends and
roadmap, non-von Neumann computing approach; Basic Biology —
1: Neuron, Synapse, Synaptic Plasticity; Basic Biology -2 : Learning
rules, Retina, Cochlea, STDP; Mathematical/Electrical modeling
of Neurons - LIF, IF, HH; Hardware Implementation of Neuron
circuits — VLSI Digital/Analog; Advanced Nanodevices for Neuron
Implementation; Hardware Implementation of Synaptic and Learning
circuits — VLSI Digital/Analog; Advanced Nanodevices for Synaptic
emulation — 1 (NVM, Flash etc); Advanced Nanodevices for Synaptic
emulation — 2 (RRAM, memristors, CNT etc); Synaptic programming
methodology optimization; Nanodevice specific bio-inspired learning
rule optimization; Full Network design example -1: Visual Application;
Full Network design example -2: Auditory Application; Full system
level power/energy dissipation considerations and course conclusion.

ELL742 Introduction to MEMS Design

3 Credits (3-0-0)

Overlaps with: CRL726

This course is an introduction to the multi-disciplinary and rapidly
growing area of MEMS. A MEMS design engineer requires knowledge
of several domains —namely mechanical, electrical, fluidic and thermal,
as well as knowledge of circuits and microfabrication techniques. This
course will cover the fundamentals as applicable to MEMS, as well as
several case studies to understand the design process.

ELL743 Photovoltaics
3 Credits (3-0-0)
Pre-requisites: ELL218, ELL111(UG), ELL732(PG)

Overlaps with: ELL739

Solid state device physics, p-n and p-i-n junctions. Homojunctions and
heterojunctions. Generation and recombination processes. Radiation
basics. Photon absorption. Photovoltaic efficiency. Thin film fabrication
processes. Silicon-based solar cells. III-V and chalcogenide-based solar
cells. Multijunction architectures. Dye-sensitized solar cells. Organic
solar cells. Plasmonic structures. Solar cell economics and policy.

ELL744 Electronic and Photonic Nanomaterials

3 Credits (3-0-0)

1D, 2D and 3D confinement; Density of states; Excitons; Coulomb
blockade; Optical properties of semiconducting nanoparticles:
Fluorescence of semiconductor nanocrystals, core-shell nanocrystals,
effect of nanocrystal size; Optical properties of metallic nanoparticles:
Surface Plasmons, Localized Surface Plasmons, Surface-enhanced
Raman scattering; Electronic Applications of Nanomaterials: Nanowire
transistors, Memory Devices, Single electron devices, Biosensors;
Optical Applications of Nanomaterials - Quantum well, wire, and
dot Diodes, Lasers and Detectors, Chemical sensors, Gas sensors,
Biosensors; Development of Electronic and Optical Nanomaterials:
Epitaxial Growth, Deposition of Nanomaterials, Self-Assembly
of Nanomaterials, Nanofabrication techniques; Characterization
of Nanomaterials: Electron microscopic techniques (scanning
and transmission), Atomic Force Microscopy, X-Ray Diffraction,
Characterization of optical and electronic properties of nanomaterials.

ELL745 Quantum Electronics
3 Credits (3-0-0)
Pre-requisites: ELL732(PG)

Overlaps with: ELL739

Newtonian mechanics, wavepackets, brief history of quantum
mechanics, blackbody radiation, photoelectric effect, wave-particle
duality, second quantization, Semiconductor materials, crystal
structure and defects, Bravais lattices, Brillouin zones, Miller
indices, periodic potentials, Kronig-Penney model, bandstructure in
bulk semiconductors, Bloch theorem, direct and indirect bandgap
semiconductors, effective mass, effect of alloying, carrier statistics,
superlattices and quantum wells, density of states in 0,1,2 and
3 dimensions, bandstructure in lower dimensional systems,
heterojunctions, effect of strain on bandstructure, excitonic effects
in semiconductors, tunneling, perturbation theory, scattering and
collisions, phonons, high-field transport, Boltzmann transport theory,
spin transport, excitons, optical processes in semiconductors and
quantum wells, absorption, gain, spontaneous and stimulated
emission, fluorescence and phosphorescence, photophysics of organic
molecules and polymers.

ELL746 Biomedical Electronics

3 Credits (3-0-0)

Introduction to Biomedical Instrumentation: Constraints, Regulations
and health economics, Basic sensors, amplifiers and signal processing,
Origin of bio potentials and electrode systems, Bio potential amplifiers,
sources of noise and their Remedies, Blood pressure and heart sound
systems, Measurement of flow and volume of blood Measurement of
respiratory system, Ultrasonography, CAT, PET and MRI overview,
Fuzzy Logic and its application medical instruments, Embedded system
in medical electronics with selection of one microprocessor and then
design tips, Overview of pace maker, defibrllator, hemodialysis and
infant incubators. Safety codes and standards, Electro-chemical sensor,
Ion Selective FET, Immunologically sensitive FET, Spectrophotometry,
Optical biosensors, Fibre-optic sensors, blood glucose sensor, smell
sensor, SAW devices, Sensor neural network, Expert systems and case
studies of design examples.

ELL747 Active and Passive Filter Design

3 Credits (3-0-0)

Pre-requisites: ELL202 or circuit theory

Review of network theorems such as reciprocity, Tellegen’s theorem,
scattering parameters, properties of lossless passive networks;
Butterworth approximation; Chebyshev approximation; synthesis
of Butterworth and Chebyshev filters; odd versus even order filters;
sensitivity of lossless LC ladder filters; frequency transformations;
inverse Chebyshev and elliptic approximations; synthesis of
inverse Chebyshev and elliptic filters; review of properties of p.r.
functions; Darlington synthesis; signal flow graphs of ladder filters;
opamp-RC implementation; Gm-C implementation; switched-
capacitor implementation; minimum required performance of active
components; tuning of filters; transmission line based filters: using
high-Z low-Z technique, using Kuroda’s identities; bi-quad based design
approaches and drawbacks; Tow-Thomas biquad, Sallen-Key biquad.

ELL748 System-on-Chip Design and Test

3 Credits (3-0-0)

Pre-requisites: ELL201

Overview and definition of power quality (PQ), Sources of pollution,
International power quality standards, and regulations. Power quality
monitoring. Power quality problems. Loads which causes power quality
problems.

Power factor correction, zero voltage regulation, reactive power
compensation, load balancing using load compensation techniques:
passive shunt and series compensation, DSTATCOM (Distribution Static
Compensators), DVR (Dynamic Voltage Restorers), UPQC (Universal
Power Quality Conditioners).

Harmonic effects-within the power system, interference with
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communication Harmonic measurements. Harmonic elimination-using
active (shunt, series and hybrid) and passive (shunt and series) filters.

Improved power quality converters: single ac-dc converters, bridgeless
isolated converter, bridgeless non-isolated converters, multi-pulse
converters, multilevel converters, line commutated converters, power
quality improvement in SMPS, UPS, drives, welding systems, lighting
systems, and renewable energy systems.

ELL749 Semiconductor Memory Design
3 Credits (3-0-0)
Pre-requisites: ELL734

ELL750 Modelling of Electrical Machines

3 Credits (3-0-0)

Pre-requisites: ELL203

Review of dynamic Modeling of systems, Basic concepts of
electromechanical energy conversion, Modeling of Transformer,
Generalized Theory of Electrical machines, Modeling of DC Machine,
Induction Machine, Wound Field Synchronous machine, and special
machines such as BLDC, PMSM etc.

ELV750 Special Modules in AE-I
1 Credit (1-0-0)

ELL751 Appliance Systems

3 Credits (3-0-0)

Pre-requisites: ELL203, ELL332 ELL365

Introduction to Domestic Appliances, Embedded System Design issues,
Ergonomic Design aspects, Review of Electrical Machines and Drives,
Review of Embedded Systems, Drive and Control of Washing Machines,
Refrigerators, Air Conditioners, Mixer-Grinders/Food Processors,
Ceiling and other types of Fans, Introduction to Industrial Appliances,
Drives and Control of Industrial Appliances, Computer Aided Simulation
and Design of Drives and Control of Appliances, Smart Appliances.

ELL751 Power Electronic Converters

3 Credits (3-0-0)

Introduction to various power switching devices and their control,
introducing various power electronic circuits for realization of AC-
DC, AC-AC, DC-AC, DC-DC conversion, principle of operation, and
analysis, pulse-width modulation and pulse frequency control of
power electronic converters, design problems on power electronic
converter systems.

ELL752 Electric Drive System

3 Credits (3-0-0)

Components of electric drive system- electrical machines, power
converters and control system. Different types of loads encountered
in modern drive applications. dynamics of drive systems, starting,
braking, speed-control, steady-state and dynamic operation of motors,
load variations, closed loop control of drives, phase controlled and
chopper controlled dc drives, induction motor drives,synchronous
motor drives, space phasor model, v/f control, direct and indirect
vector control, direct torque control, PMSM drives, BLDC drive, drive
controller design.

ELV752 Special Modules in EET-I
1 Credit (1-0-0)

ELL753 Physical Phenomena in Electrical Machines

3 Credits (3-0-0)

Engineering and physical aspects of rotating machines. Modern
machine windings. Winding analysis and mmf waveforms. Space
and time harmonics. Saturation. Unbalanced magnetic pull and
magnetic noise in industrial machines. Heating/Cooling. Unbalanced
and asymmetrical operation of induction motors. Special phenomena

in electrical machines such as capacitor self excitation of induction
machines and its applications. Use of electromagnetic field theory,
performance of permanent magnet machines. Magnetic levitation
Superconductors and applications. Permanent magnet and Switched
Reluctance Motors.

ELV753 Special Modules in ET-I
1 Credit (1-0-0)

ELL754 Permanent Magnet Machines

3 Credits (3-0-0)

Introduction to Permanent Magnet Machines, Permanent Magnet DC
Commutator Machines, Permanent Magnet Synchronous Machines,
Permanent Magnet Brushless DC machines, Hysteresis motors, Stepper
Motors. Various applications of permanent magnet machines in field of
robotics, solar pumping, wind energy generation system and others.
Computer aided simulation studies for modeling and performance
analysis of these drive systems.

ELL755 Variable Reluctance Machines

3 Credits (3-0-0)

Design, modeling, construction, operation and control of variable
reluctance machines including hybrid motors and their applications.
Distinguishing factors between the variable reluctance machines
and various conventional machines. Study of possible replacement
of conventional machines by the variable reluctance machines for
specific applications. Applications of reluctance machines in robotics,
renewable energy systems & Electric vehicle.

ELL756 Special Electrical Machines

3 Credits (3-0-0)

Pre-requisites: ELL103

Introduction to Special Electrical Machines and Magnetic Devices,
Permanent Magnet Machines, Permanent Magnet Brushless DC
Machines, Permanent Magnet Brushless Synchronous Machines,
Stepper Motors, Hysteresis Motors, Switched Reluctance Motors,
Hybrid Motors, Linear Machines, Magnetic Devices, Applications in
Robotics, Industry Automation, Electric Vehicles, Aerospace and
Defense Systems, etc., Super conducting Machines, Written Pole
Machines, Micro-motors, PCB motors, Case Studies, Computer Aided
Simulation and Design of Special Electrical Machines.

ELL757 Energy Efficient Motors

3 Credits (3-0-0)

Introduction to energy efficiency and its impacts on social life. Energy-
efficient motors, fundamentals of electric motor drives, power factor
under non sinusoidal conditions, energy efficient induction motor
under different input parameters and applications, adjustable-speed
drives their advantages and benefits from efficiency point of view,
case studies related to induction motor variable seed drive system,
brushless dc motor drive, switched reluctance motor drives, permanent
magnet synchronous motor drive etc.

ELL758 Power Quality

3 Credits (3-0-0)

Overview and definition of power quality (PQ), Sources of pollution,
International power quality standards, and regulations. Power quality
monitoring. Power quality problems. Loads which causes power quality
problems. Power factor correction, zero voltage regulation, reactive power
compensation, load balancing using load compensation techniques:
passive shunt and series compensation, DSTATCOM (Distribution Static
Compensators), DVR (Dynamic Voltage Restorers), UPQC (Universal
Power Quality Conditioners). Harmonic effects-within the power system,
interference with communication Harmonic measurements. Harmonic
elimination-using active (shunt, series and hybrid) and passive (shunt and
series) filters. Improved power quality converters: single ac-dc converters,
bridgeless isolated converter, bridgeless non-isolated converters, multi-
pulse converters, multilevel converters, line commutated converters,
power quality improvement in SMPS, UPS, drives, welding systems,
lighting systems, and renewable energy systems.

207



Electrical Engineering

ELL759 Power Electronic Converters for Renewable
Energy Systems

3 Credits (3-0-0)

Current status and future developments in renewable energy.
Requirements for solar and wind power generation from the grid.
Solar Power — PV system configurations, Solar cell technologies,
Maximum power point tracking, Photovoltaic Inverters different
types of topologies and control strategies. Wind power — Wind
power energy system, types of wind turbines- fixed speed and
variable speed, different types of converters — AC-DC-AC converters,
matrix converters, multilevel converter, control of converters. Fuel
cells and battery energy storage systems. Grid synchronization and
PLL, Grid regulations. Islanding operation. Control of converters for
fault operation. Filter design. Relevant IEEE and IEC standards for
renewable energy systems.

ELL760 Switched Mode Power Conversion

3 Credits (3-0-0)

To give an introduction about the power switching devices such as
Thyristors, GTO, MOSFETS, BJT, IGBT and MCTS. Basic concept of
gate drivers (Trigger techniques, optical isolators, protection circuits,
and isolation transformers), snubber design and protection schemes of
power devices are to be discussed. Basic circuit configurations, design
and analysis of choppers (step-up, step-down, step-up/down and
multi-phase choppers), DC-DC converters (non-isolated and isolated),
inverters (voltage and current source and multi-level configurations)
are discussed. This is followed by improved power quality converters
(non-isolated and isolated) for reduction of harmonics at AC mains.

ELL761 Power Electronics for Utility Interface

3 Credits (3-0-0)

Overview of power electronic converters for utility applications,
Converter requirements for Grid-interface, Harmonic compensation,
Instantaneous power theory, STATCOM and active filtering and Control
of converters under grid-faults.

ELL762 Intelligent Motor Controllers

3 Credits (3-0-0)

Pre-requisites: ELL332

Fundamental concepts in control of electric drive systems. Intelligent
Control algorithms used for electric drive systems. Application of
Fuzzy Logic, Neural Networks, Genetic Algorithm, Hybrid Fuzzy and
Nonlinear Control of Power Converters and Drives. Other recent topics
on Intelligent Control of Drives.

ELL763 Advanced Electric Drives

3 Credits (3-0-0)

Pre-requisites: ELL332

Types of Controllers: Proportional-Integral Control, Hysteresis
Control etc, Advanced DC Drives: Cascaded Control Loop Structure,
Control Loop Design etc, Control of BLDC drive: Modeling and
Control of BLDC Drive, Review of Power Converter and Modulation
Techniques: Modeling of Power Converters, Sinusoidal Pulse-Width
Modulation, Space Vector Pulse-Width Modulation, Field Oriented
Control (FOC) of AC Machines: Generalized Space-Phasor Model
of AC Machines in different Flux Frames of References, Control
Principle, FOC of Permanent Magnet Synchronous Machine (PMSM),
FOC of Squirrel Cage Induction Machine (SQIM), Direct Torque
Control (DTC) of AC Machines: Control Principle, DTC of Squirrel
Cage Induction Machine (SQIM).

ELL764 Electric Vehicles

3 Credits (3-0-0)

Fundamental issues related to electric vehicles (EVs) and hybrid electric
vehicles (HEVs); Various brushless motors such as PMSM, PMBLDCM,
SRM, synchronous reluctance motor, induction motor for EVs. Various
types of chargers and energy management strategies. Analysis and
simulation of EV systems. Various design and control aspects of electric
drives and chargers for EVs and HEVs.

ELL765 Smart Grid Technology

3 Credits (3-0-0)

Introduction:- Smart Grid an Overview; Components of Smart Grid;
Intelligent Appliances; Smart Substations; Smart Distributions-
Generations; Smart Power meters; Universal Access (wind, solar, hydro
etc.) Smart Grid Technologies: Integrated Communications; Sensing
and Measurement; Advance Control Methods; Advance components
and Improved Interfaces and Decision Support. Benefits of Smart
Grid: Self-Healing; Power Quality Improvement; Utilization of all
generation and storage options; Optimized use of assets and efficient
Operation. Miscellaneous: Smart Grid Challenges; Smart Grid Projects;
Contribution of Microgrid in development of Smart Grid.

ELL766 Appliance Systems
3 Credits (3-0-0)
Pre-requisites: ELL203, ELL332 ELL365

Overview of appliance systems, international standards and
regulations, energy efficient appliances, energy efficiency in motor
driven appliances, classification based on power rating: low, medium,
and high power appliances, classification based on supply power:
single-phase and three-phase, classification based on drives system,
heating systems and renewable system.

To understand the various types of appliance systems used in domestic
and office or commercial scenarios.

Low power appliances (working, types, power quality problems,
numerical examples): laptops, mobile, fans, lighting system(CFL, LED,
solar), water pumps, TV (LCD, LED Plasma), UPS, SMPS, computer,
printer, scanner, hair drier, trimmer, electric rice cooker, induction
heater, solar cooker, electric iron, micro-oven, driller etc.

Medium power appliances (working, types, power quality problems,
numerical examples): Air conditioner, electrical vehicle, centralized
heating system, washing machines, refrigerators, welding system,
solar boiler, water pumps etc.

High power appliances (working, types, power quality problems,
numerical examples): welding machines, hammers, centralized AC
system, etc.

Power quality techniques used in appliances systems.

ELL767 Mechatronics

3 Credits (3-0-0)

Introduction to mechatronics systems. Various parts of mechatronics
systems. Analog-to-digital-conversion (A/D) and its implementation
using a microcontroller and DSPs. Study of the underlying operational
principles and construction of electromagnetic actuators such as DC,
AC, and stepping motors. Study of various transducers their working
principles. Selection of best electrical machines for a given motion
control application considering system inertia, external forces or
torques, and motion profiles. Design and analysis for basic power
controllers for various applications.

ELL768 Computer Aided Design of Power Electronic
Systems

3 Credits (3-0-0)

Introduction to modern simulation tools used for the power electronic
systems analysis such as PSPICE, MATLAB, PSIM, SABER etc, Modeling
of power electronic systems, filters designs. Introducing to advanced
modeling techniques and their transformation into software platform,
Closed-loop power electronic systems modeling and their simulation.

ELL769 Electrical Systems for Construction Industries
4 Credits (3-0-2)

Elements of Distribution System: Distribution transformer circuit
breakers, Cables, Fuses and protection schemes, Rectifiers, Battery
chargers and inverters. Machines and Drives: D.C. Motors, 3-phase
induction motors and FKW motors starting, speed control and braking,
Application to air conditioning, lifts, cranes, water pumps. Illumination:
Types of illumination, illumination laws, lamps & fixtures. Electrical
Energy Conservation: Modern compact fluorescent lamps, energy audit
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methods of saving electricity in drives, lighting, air conditioning, pumps
and distributions systems metering, KW, KWh and KVAR meters stand
by power generation: DG sets, UPS, maintenance and protection of
D.G. sets and UPS.

ELL770 Power System Analysis

3 Credits (3-0-0)

Pre-requisites: ELL303

Revision of Basic Concepts in pu and modeling, Admittance model
of transmission network, Power Flow solutions (GS, NR, DLF, FDLF,
DCLF), Symmetrical components and sequence networks, Faults -
Symmetrical and unsymmetrical, Z Bus building algorithms, State
Estimation, Voltage Stability, Continuation Power Flow, Power System
Security (Overload, Voltage), Introduction to WAMS and PMUs, Linear
State Estimation.

ELL771 Advanced Power System Protection

3 Credits (3-0-0)

Fundamentals of protection, generator protection, transformer
protection, bus bar protection, over current and differential protection.
Out of step protection, blinder design. Static relays, Numerical relay.
Wide area protection.

ELL772 Planning and Operation of a Smart Grid

3 Credits (3-0-0)

Pre-requisites: ELL303

Smart grids key characteristics, demand side management, load
characteristics, hybrid electric vehicles, energy markets, deregulation,
wide area monitoring, protection and control, smart metering,
adaptive relaying, power line carrier communication and networking,
architectures and standards, renewable energy, distributed generation,
smart grids policies.

ELL773 High Voltage DC Transmission

3 Credits (3-0-0)

General aspects and comparison with AC transmission system.
Thyristor based HVDC Converter and inverter operation. Control
of HVDC link. Interaction between AC and DC system. Harmonic
generation and their elimination. Protections for HVDC system.
Modeling of HVDC link for AC-DC power flow. AC-DC system power
flow solution techniques. HVDC light.

ELL774 Flexible AC Transmission System

3 Credits (3-0-0)

The phenomenon of voltage collapse; the basic theory of line
compensation. Static VAR compensators; static phase shifters;
thyristors controlled series capacitors. Co-ordination of FACTS devices
with HVDC links. The FACTS optimization problem. Transient and
dynamic stability enhancement using FACTS components.

ELL775 Power System Dynamics

3 Credits (3-0-0)

Pre-requisites: ELL303

Dynamic models of synchronous machines, excitation system,
turbines, governors, loads. Modelling of single-machine-infinite
bus system. Mathematical modelling of multimachine system.
Dynamic and transient stability analysis of single machine and multi-
machine systems. Power system stabilizer design for multimachine
systems. Dynamic equivalencing. Voltage stability Techniques for the
improvement of stability. Direct method of transient stability analysis:
Transient energy function approach.

ELL776 Advanced Power System Optimization

3 Credits (3-0-0)

Introduction to power system optimization problems and linkages.
Optimization basics and solution techniques for convex and non convex
optimization problems. Basic Optimal power flow. Preventive and
corrective security constrained optimal power flow, Unit commitment,
hydrothermal scheduling, generation, transmission and reactive
expansion planning. Optimization with uncertain data

Security states and optimization requirements. Convex and nonconvex
optimization techniques. Static and dynamic optimization techniques.
Day ahead and real time market planning. Optimization to handle
uncertainty in data. Fuzzy and probabilistic techniques. Generation,
transmission and reactive resources planning. Renewable generation
integration optimization. Effect of markets and renewable generation
in resources planning.

ELL777 Power System operation and control

3 Credits (3-0-0)

Control of active power. Turbine, governor and boiler modelling and
control. Hydro and steam turbines, load frequency control, Automatic
generation control in single-area and multi-area systems. Under-
frequency load shedding, secondary frequency control. Automatic
voltage regulators, excitation systems — modelling and control,
small-signal stability studies, power system stabilizers, on-load tap-
changing transformers.

ELL778 Dynamic Modelling And Control of Sustainable
Energy Systems

3 Credits (3-0-0)

Microgrids and distributed generation; Introduction to renewable
energy technologies; electrical systems and generators used in wind
energy conversion systems,diesel generators, combined heat cycle
plants, inverter based generation, solar PV based systems, fuel cell and
aqua-electrolyzer, battery and flywheel based storage system; Voltage
and frequency control in a microgrid; Grid connection interface issues.

ELL779 Forecasting Techniques for Power System

3 Credits (3-0-0)

Principles of forecasting load, wind and price. Statistical and non
statistical based approaches. Al application for forecasting.

ELD780 Minor Project
2 Credits (0-0-4)

ELL780 Mathematical Foundations of Computer
Technology

3 Credits (3-0-0)

Probability theory, stochastic processes, and statistical inference.
Elements of real and complex analysis, and linear algebra.
Optimization, with an emphasis on application and implementation.

ELP780 Software Lab

3 Credits (0-1-4)

Experiments related to the following topics: advanced data
structures and algorithms, compilers, GUI, component-based
software design, distributed and web based applications, UML,
firmware, database applications.

ELV780 Special Module in Computers
1 Credit (1-0-0)

ELL781 Software Fundamentals for Computer Technology
3 Credits (3-0-0)

Introduction, data structures for combinatorial optimization: heaps,
union-find, Fibonacci heaps, dynamic trees, dynamic graph structure;
Asymptotic analysis; Divide & conquer and graph algorithms: Graph
search: Breadth first, depth first, topological sorting, Fast Fourier
Transform, Matrix Multiplication, Shortest path algorithms; Additional
Data Structures: Suffix trees & string matching, Splay trees &
amortized analysis; Advanced algorithmic design techniques: Dynamic
programming (edit distance, chains of matrix multiplication, etc.),
Network flow and its use for solving problems; Linear and integer
programming, NP-completeness, Randomized algorithms (hashing
& global minimum cut), Approximation Algorithms; Object oriented
Software design, Design of Dependable Software.

ELP781 Digital Systems Lab
3 Credits (0-1-4)
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ELV781 Special Modules in Information Processing-I
1 Credit (1-0-0)
Pre-requisites: to be decided by the instructor

ELL782 Computer Architecture

3 Credits (3-0-0)

Instruction set design, pipelining, memory hierarchy design, parallelism
in various forms, warehouse scale computers, specific topics such as
Vector, SIMD, GPU architectures, Embedded Systems, VLIW, EPIC,
Multi-core architectures.

ELP782 Computer Networks Lab

3 Credits (0-1-4)

Simulation and hardware experiments on different aspects of
computer communication networks. Network traffic generation and
analysis, differentiated service queues, network of queues using
discrete event simulations.

ELL783 Operating Systems

4 Credits (3-0-2)

Processes and threads; CPU scheduling; concurrency, synchronisation;
deadlocks; Memory management; files and I/0; Real-time operating
systems; basics of Cloud computing.

ELL784 Introduction to Machine Learning
3 Credits (3-0-0)
Pre-requisites: MTL106

Overlaps with: ELL409, COL341, COL774

Introduction to Machine intelligence and learning; linear learning
models; Artificial Neural Networks: Single Layer Networks, LTUs,
Capacity of a Single Layer LTU, Nonlinear Dichotomies, Multilayer
Networks, Growth networks, Backpropagation and some variants;
Support Vector Machines: Origin, Formulation of the L1 norm SVM,
Solution methods (SMO, etc.), L2 norm SVM, Regression, Variants of
the SVM; Complexity: Origin, Notion of the VC dimension, Derivation
for an LTU, PAC learning, bounds, VC dimension for SVMS, Learning
low complexity machines - Structural Risk Minimisation; Unsupervised
learning: PCA, KPCA; Clustering: Origin, Exposition with some selected
methods; Feature Selection: Origin, Filter and Wrapper methods, State
of the art - FCBF, Relief, etc; Semi-supervised learning: introduction;
Assignments/Short project on these topics.

ELL785 Computer Communication Networks
3 Credits (3-0-0)
Pre-requisites: MTL106/ELL711

Overlaps with: CSL374, CSL672 (20%)

Theory/Lecture: Review of data communication techniques, basic
networking concepts, layered network and protocol concepts, quality
of service, motivations for cross-layer protocol design. Motivations for
performance analysis, forward error correction and re-transmission
performances, Markov and semi-Markov processes, Little’s theorem,
M/M/m/k, M/G/1 systems, priority queueing, network of queues,
network traffic behavior. Concepts and analysis of multi-access
protocols; contention-free and contention multi-access protocols. Basic
graph theoretic concepts, routing algorithms and analysis.

Suggested lab Course content:

Laboratory: Simulation and hardware experiments on different aspects
of computer communication networks. Network traffic generation
and analysis, differentiated service queues, network of queues using
discrete event simulations.

ELL786 Multimedia Systems

3 Credits (3-0-0)

Multimedia signal processing; coding and compression; standards:
logic, issues, future directions; Multimedia issues governing
developments in computer architecture and embedded systems,
computer and communication networks, operating systems;
Search and retrieval.

ELL787 Embedded Systems and Applications

3 Credits (3-0-0)

Introduction to embedded system. Architectural Issues: CISC, RISC,
DSP Architectures.

Component Interfacing, Software for Embedded Systems : Program
Design and Optimisation techniques, O.S for Embedded Systems,
Real-time Issues. Designing Embedded Systems : Design Issues,
Hardware- Software Co-design, Use of UML. Embedded Control
Applications, Networked Embedded Systems : Distributed Embedded
Architectures, Protocol Design issues, wireless network. Embedded
Multimedia and Telecommunication Applications: Digital Camera,
Digital TV, Set-top Box, Voice and Video telephony.

ELL788 Computational Perception and Cognition

3 Credits (3-0-0)

Introduction: Philosophical & Psychological models, Cognitive models
& Bayesian Inferencing framework; Visual Perception of 3D space &
scene; Perceptual processes for Object recognition & memorization;
Auditory Perception; Haptic Perception; Attentional mechanism
in multimedia perception; Applications: Image & video quality
assessment, compression; Audio quality assessment, compression
& indexing; Haptic interfaces; Cognitive Architecture; Computational
Consciousness, Cognitive Robotics & Other applications.

ELL789 Intelligent Systems
3 Credits (3-0-0)
Overlaps with: COL333, COL671, COL770

Introduction, Search, Markov Decision Process, Game Playing,
Constraint Satisfaction, Bayesian Network, Logic, Planning, Searching
with non-deterministic action.

ELL790 Digital Hardware Design

3 Credits (3-0-0)

To provide advanced level exposure to digital hardware design and
interfacing, elements of hardware software co-design, synthesis
of digital systems at logic/RTL and system levels, simulation
aspects of synthesis.

ELL791 Neural Systems and Learning Machines
3 Credits (3-0-2)
Overlaps with: MTL720

Introduction to biological neural systems, artificial neural network
models, feed forward models, recurrent systems, analysis and
applications.

ELL792 Computer Graphics

3 Credits (3-0-0)

Image formation: the mathematics, as well as photometry and colour;
transformations; basic graphics primitives; texture mapping; image-
based rendering.

JTD792 Minor Project
3 Credits (0-0-6)

ELL793 Computer Vision
3 Credits (3-0-0)
Pre-requisites: ELL715,ELL784

Overlaps with: COL780

Link between Computer Vision, Computer Graphics, Image Processing
and related fields; feature extraction; camera models; multi-view
geometry; applications of Computer Vision in day-to-day life.

ELL794 Human-Computer Interface

3 Credits (3-0-0)

This course will present some of the necessary background in
neuroscience and computational methods necessary to begin work
in this emerging field that is rapidly acquiring growing significance.
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ELL795 Swarm Intelligence

3 Credits (3-0-0)

Swarm intelligence, distributed optimization, ant colony algorithms,
PSO, firefly, bee, and related methods, applications and
implementation issues.

ELL796 Signals and Systems in Biology

3 Credits (3-0-0)

Introduction to Cell Biology (DNA and Proteins); Introduction to
Evolution; Modelling Evolution (Genetic Algorithms, Quasispecies);
Genomic Signal Processing; Transcriptomic/Proteomic signals;
Regulatory networks and dynamics; Protein interaction networks;
Signal transduction and metabolic networks; Evolvability and Learning.
Project activities on these topics (involving the use of online biological
databases and bioinformatics software tools); Student presentations
and Journal Club.

ELL797 Energy-Efficient Computing

3 Credits (3-0-0)

Introduction and Motivation, Energy-Efficient Techniques in Operating
Systems (Power Aware Scheduling, Adaptation for Multimedia
Applications, Power aware memory and I/O device management,
multiprocessor systems.), Storage, Compilers, Networks and Data
Centers, Power management for Wearable devices and pervasive
computing.

ELL798 Agent Technologies

3 Credits (3-0-0)

The course will comprise lectures on the various topics on agent
technology and self-study on its applications in various domains.
The topics are elaborated below. The material of the lectures will be
gathered from text-books and recent research papers. The self-study
will comprise study and analysis of typically 5-8 substantial research
papers and will result in a term paper that will be evaluated.

ELL799 Natural Computing

3 Credits (3-0-0)

Pre-requisites: COL106, MTL106

Introduction to natural computing uncertainty handling: probability and
fuzzy logic; evolutionary computing and problem solving as search;
swarm intelligence ant colonies, swarm robotics; immunocomputing;
introduction to DNA computing; basics of quantum computing.

JVD799 Minor Project
6 Credits (0-0-12)

ELD800 Minor Project (EEA)
3 Credits (0-0-6)
To be decided by the project supervisor.

ELL800 Numerical Linear Algebra and Optimization in
Engineering

3 Credits (3-0-0)

Basics of Linear Algebra; Matrix decomposition - LU, LDU, QR and
Cholesky factorization; Householder reflection, Givens rotation;
Numerical implications of SVD; Numerical Solution for Linear Systems;
Algorithm Stability; Problem Conditioning; Pivoting and scaling; Least
Square Solutions; Numerical Matrix eigenvalue methods; Sparse
Systems; Iterative methods for large systems; Krylov, Arnoldi, Lanczos
methods; Numerical Optimization techniques - Conjugate gradient
method, Linear and quadratic programming, Spectral and Pseudo-
spectral methods.

ELP800 Control Systems Laboratory

1 Credit (0-0-2)

Basics of Sensors and Actuators, Study of AC and DC Motors, Linear
Systems, Analog and Digital Motors, Synchros, Temperature Control.

ELD801 Major Project Part-I
6 Credits (0-0-12)
To be decided by the project supervisor.

ELL801 Nonlinear Control

3 Credits (3-0-0)

Overview of nonlinear control, Lyapunov stability for autonomous
and non-autonomous systems, Input-Output Stability and Input-to-
State Stability, Passivity analysis and applications, Absolute Stability,
Incremental stability analysis, Lyapunov-based feedback control
design, Feedback linearization and backstepping, Sliding mode control,
Nonlinear observer design.

ELP801 Advanced Control Laboratory

2 Credits (0-0-4)

Magnetic Levitation System, Twin Rotor MIMO System, Gyroscope, Ball
and Beam System, Embedded Control System, Mobile Robotic System.

JTD801 Major Project-I
6 Credits (0-0-12)

JvD811 Major Project-I
12 Credits (0-0-24)

JVS801 Independent Study
3 Credits (0-3-0)

ELD802 Major Project Part-II
12 Credits (0-0-24)
To be decided by the project supervisor.

ELL802 Adaptive and Learning Control

3 Credits (3-0-0)

Introduction to adaptive control, Review of Lyapunov stability theory,
Direct and indirect adaptive control, Model reference adaptive
control, Parameter convergence, persistence of excitation, Adaptive
backstepping, Adaptive control of nonlinear systems, Composite
adaptation, Neural Network-based control, Repetitive learning control,
Reinforcement learning-based control, Predictive control, Robust
adaptive control.

JVD812 Major Project-I1
12 Credits (0-0-24)

ELL803 Model Reduction in Control

3 Credits (3-0-0)

Introduction to Model Reduction; Sources of Large Models - Circuits,
Electromagnetic Systems, Mechanical Systems; Discretization Methods
- Finite Difference Method (FDM), Finite Element Method (FEM);
Classical Model Reduction Methods - Pade Approximation, Moment
matching, Routh Approximants; Modern Methods - Modal Model
Reduction Methods, SVD (Grammian) based methods, Krylov based
methods, SVD-Krylov based methods; MOR for Nonlinear Systems
— SVD & POD Methods; Model Reduction in Control; Control Design
on Reduced Models 