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Part A: Curriculum

Types of Courses

The course classification at [IT Bhilai is specific to the program and is categorized under five
broad categories.

1.

Core courses (IC): A set of courses that every student of a program at lIT Bhilai must
register for and must clear.

Professional core courses (PC): For a program, the department may specify a set of
courses discipline wise that every student of the specific discipline must register for and
must clear.

Departmental elective courses  (DE): A bouquet of courses declared by the
department out of which students must register for and must clear program-wise
specified minimum number of credits to fulfil the graduation requirements of the
program.

Open elective courses (OE): A bouquet of courses offered by various departments of
the institute, out of which the students must choose to register for and must clear a
number of courses to meet the minimum specified OE credit requirements for a program.
Open electives courses are meant to widen the knowledge beyond the parent discipline
and broaden the horizon by exposing the problems/areas in other disciplines.

Create Art and Liberal Art courses (CA/LA): The Institute believes in a well-rounded
development of its students. To that extent, Institute specifies a minimum number of
program-wise credits to be earned by students amongst a bouquet of courses in
Creative Arts and Liberal Arts.

Bachelor of Technology (B Tech)

IIT Bhilai currently offers BTech program in three disciplines.

1.
2.
3.

Computer Science and Engineering,
Electrical Engineering, and
Mechanical Engineering.

General structure of BTech program

BTech program at IIT Bhilai is a fully residential program with a nominal duration of 4 years.

Accordingly, the minimum credit requirements for students in various categories of courses to
become eligible for the award of BTech Degree from IIT Bhilai is as follows.

S. No. Category Minimum Credits
1. IC 60

2. PC 60

3. DE 60

4. OE 30

5. CA/LA 30

Total 240

The Discipline-wise curriculum of BTech program is mentioned in the following sections.



Discipline of Computer Science and Engineering

Semester |

Cour se Name Course Co|Credit
I ntroduction to Programnl C100 6
Digital Fabrication | C101 6
El ectr ¢ magnn e I C102 2
Mat erials Chemistry | | C103 2
Linear Al gebra | I C104 3
Probability and Statistij]l C105 4
Chemi stry/ Physics Lab I C106/ 1 C|3
Professional C o mimuknd tcaht iil CA100 1
Drawing

Essenti al Physical ActiviAAO1 1
Creatiamd Liberal Arts cd- 3
Tot al Credits (Excluding EPA) 30

I n addition to the aforement i osnuefdf iccoiuernste sn,u nsbteurd e
i Nati onal Service Scheme (NSS) or Natadasnddf iSped t
byha institute



Semester Il

Cour se Name Course Co|Credit
Applied Digital Logic Del C150 6
Quantum Physics | C151 2
Linear Al gebra |1 | C152 3
Calculus | | C153 3
Physics/ Chemistry Lab I C107/ 1 C|3
Software Tools & Technol|[CS100 4
Di screte Structures | CS101 4
Data Structures CS102 4
Professional Communicati|lCA150 1
-Presentation Skills

Total Credits 30




Semester Il

Cour se Name Course Co|Credit
I ntroduction to Astrononl C200 4
Environmeingsaal Stud | C201 2
Cal culus 11 | C202 3
Softwar eTelolbnel &gi es Lab|CS200 4
Discrete Structures |1 CS201 2
Al gorit hms | CS202 4
Theory of Computation | Cs203 4
Computer Organization & |CS204 4
Professional Co mmu nTieccabtal CA2 0 0 1
Literature Structure

Creatikebandl Arts cour sf- 2
Total Credits 30




Semester IV

Cour se Name Course Co|Credit
Mat erials Chemistry 11 | C250 2
Basics of Bioinformatics/l C251 4
Operating Systems CS250 4
I ntroductionrbvooetanggagegCS251 4
Al gorithms |1 CS252 4
Theory of Computation 11[{CS253 2
Dat abase Management Syst|CS254 4
Professional Et hics CA250 2
Creative and Liberal Art|- 4
Total Credits 30
Semester V
Cour se Name Course Co|Credit
Mat er hamss€ry | 1|1 | C300 2
Princi®Prdegr ammi ng Langua|CS300 6
Computer Networks CS301 6
Depart ment al El ectives (- 12
CALA Courses - 4
Tot al Credits 30
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Semester VI

Cour se Name Course Co|Credit
Depart ment al Electives (- 18
Opemlml ectives Cour ses - 6
CALGBGour ses - 6
Total Credits 30
Semester VI
Cour se Name Course Co|Credit
Depart ment al El ectives (- 12
Open Electives Courses - 12
CALA Courses - 6
Total Credits 30
Semester VIII
Cour se Name Course Co|Credit
Depart reBd retcali ves Cour ses |- 18
Open Electives Courses - 12
Tot al Credits 30
Discipline of Data Science and Atrtificial Intelligence
Semester |
Cour se Name Course Co|Credit
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I ntroduction to Programnl C100 6

Digital Fabrication | C101 6
El ecomagneti sm | C102 2
Mat erials Chemistry I | C103 2
Linear Al gebra | | C104 3
Probability and Statisti|j]l C105 4
Chemi stry/ Physics Lab | C106/ I C|3
Professional C o mimduknd tcah iil CA100 1

Drawing

Essenti al Physical ActiviAAO1 1
Creative and Liberal Ar tf- 3
Tot al Credits (Excluding EPA) 30

I n addition to the aforement i osnuefdf iccoiuernste sn,u nsbteurd e
i Nati onal Service Scheme (NSS) or NatasonbddiSpor't
by the .institute
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Semester Il

Cour se Name Course Co|Credit
Applied Digital Logic Del C150 6
Quantum Physics I C151 2
Linear Al gebra |1 | C152 3
Calcul us | | C153 3
Physics/ Chemistry Lab I c107/ 1 C|3
Mat hemati cal Foundmade ons|DS 00 4
Discrete Structures | CS101 4
Data Structures CS102 4
Professional Communicati|lCA150 1
-Presentation Skills

Total Credits 30
*Tentative. Subject to approval
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Semester Il

Cour se Name Course Co|Credit
I ntroductmomytandsAsobrop|l C200 4
Environmental Studies I C201 2
Cal culus 11 | C202 3
Operations Research MAG6 05 4
Al gor it hms | CS202 4
DatAmmal ytics and Visuali D250 6
Statistical Programming |[D2O01 4
Professional Co mmu nTieccahtnf CA2 0 0 1
Literature Structure

Creative and Liberal Art|- 2
Total Credits 30
* Tentative. Subject to approval
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Semester IV

Cour se Name Course CqgCredit
Mat erials Chemistry 11 I C250 2
Basics of Bioinformatics|l C251 4
Architectueemenor oMahagge(DRO0O 6
Artificial I ntelligence D251 6
Computer Networks DS XXX 4
DSAilLab DX 2 2
Professional Et hics CA250 2
Creative and Liberal Art]- 4
Total Credits 30

* Tentative. Subject to approval

Semester V

Cour saemeN Course CqgCredit
Mat erials Chemistry 111 | C300 2

I nformation Security DSXXX* 6
Machine Learning DSXXX* 6
Depart ment al El ectives CJ- 12
CALA Courses - 4
Total Credits 30

* Tentative. Subject to approval
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Semester VI

Cour se Name CourGede Credit

Depart ment al El ectives (- 18

Open Electives Courses - 6

CALA Courses - 6

Total Credits 30
Semester VII

Cour se Name Course Co|Credit

Depart ment al El ectives (- 12

Open Electives Courses - 12

CALA Courses - 6

Tot aé diCtrs 30
Semester VIII

Cour se Name Course Co|Credit

Department al El ectives (- 18

Open Electives Courses - 12

Tot al Credits 30
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Discipline of Electrical Engineering

Semester |

Cour se Name Course Co|Credit
I ntroduction to Programnl CDO 6
Digital Fabrication | C101 6
El ectromagneti sm I C102 2
Mat erials Chemistry | | C103 2
Linear Al gebra | | C104 3
Probability and Statistij]l C105 4
Chemi stry/ Physics Lab I C106/ 1 C|3
Professional C o mimuknd tcah iil CA100 1
Drawing

Essenti al Physical ActiviAAO1 1
Creative and Liberal Art|- 3
Tot@rledits (Excluding EPA) 30

I n addition to the aforement i osnuefdf iccoiuernste sn,u nsbteurd e
i National Service SchemeOr(gNaSnS)z aotri dNra t @ BbShy f 8Sepeoid v |
by the .institute
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Semester Il

Cour se Name Course Co|Credit
Applied Digital Logic Del C150 6
Quantum Physics | C151 2
Linear Al gebra |1 | C152 3
Calculus | | C153 3
Physics/ Chemistry Lab I C107/ 1 C|3
Digital Signal ProcessinEE101 4
Circuits and Systems EE103 6
EE I ndependent Project EE171 2
Professional Communicati|lCA150 1
-Presentation Skills

Total Credits 30
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Semester Il

Cour se Name Course Co|Credit
I ntroduction d ocAdAtstapmys|l C200 4
Environmental Studies | C201 2
Cal culus 11 | C202 3
El ectronic Devices EE201 4
Control -$ystems EE202 6
Embedded Systems EE203 4
Engi neklrdentgr omagneti cs EE207 4
Professional Co mmu nTieccahtnf CA2 0 0 1
Literatrtwrce u$e

Creative and Liberal Art|- 2
Total Credits 30
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Semester IV

Cour se Name Course Co|Credit
Mat erials Chemistry 11 | C250 2
Basi B3 oafnf or mati cs | C251 4
Anal og Circuits EE204 6
Power Eng-lneering EE205 6
El ectrdtlcian e Ma EE208 4
El e c t Enigd anle ke ablng EE251 2
Professional Et hics CA250 2
Creative and Liberal Art|- 4
Total Credits 30
Semester V
Cour se Name Course Co|Credit
Mat erials Chemistry 111 | C300 2
Communication Systems EE301 4
El d d iEogi nekablnlg EE351 2
Department al El ective Cqo- 18
CALA Courses - 4
Total Credits 30




Semester VI

Cour se Name Course Co|Credit

El e c t Enigd anle B a binlgl EE352 2

El e c t Enigd anle B a blnW EE353 2

Depart menti ale Eloaic ses - 12

Open Elective Courses - 6

I ndependent Project EE371 2

CALA Courses - 6

Total Credits 30
Semester VI

Cour se Name Course Co|Credit

Depart ment al El ective Cqo- 12

Open Elective Courses - 12

CALA Courses - 6

Total Credits 30
Semester VIII

Cour se Name Course Co|Credit

Depart ment al El ective Cqo- 18

Open Elective Courses - 12

Total Credits 30
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Discipline of Mechanical Engineering

Semester |

Cour se Name Course Co|Credit
I ntroduction to Programnl C100 6
Dgital Fabricati on | C101 6
El ectromagneti sm I C102 2
Mat erials Chemistry | | C103 2
Linear Al gebra | I C104 3
Probabi i ayi sanidc s | C105 4
Chemi stry/ Physics Lab I C106/ 1 C|3
Professional C o mimuknd tcaht iil CA100 1
Drawing

Esseat Physical ActivityAAO1l 1
Creative and Liberal Art|- 3
Tot al Credits (Excluding EPA) 30

I n addition to the aforement i osnuefdf iccoiuernste sn,u nsbteurd e
i National Service Scheme ( NSa)i comr (NS @ po néae f iSvpiothit
by the .institute
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Semester Il

Cour se Name Course Co|Credit
Applied Digital Logic D{Il C150 6
Quantum Physics | C151 2
Linear Al gebra |1 | C152 3
Calculus | | C153 3
Physics/ Chemistry Lab I C107/ | C|3
Engimieeg and Machine DrgME101 6
Thermodynami cs ME111 6
Professional Communicat|CA150 1
-Presentation Skills

Total Credits 30




Semester Il

Cour se Name Course Co|Credit
I ntroduction to Astronofl C200 4
Environmediteasl St | C201 2
Cal cul us | C202 3
Solid Meidhani cs ME2 31 6
Manufacturiing Science ME251 6
FIluid Mechanics ME2 12 6
Professional CommudechahCA200 1
Literature Structure

Creative and Liberal Ar]|- 2
Totali Csed 30
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Semester IV

Cour se Name Course Co|Credit
Materials Chemistry |1 I C250 2
Basics of Bioinformatic|l C251 4

Heat and Mass Transfer ME213 6
Dynami cs ME2 3 2 6
Manufacturing Science | |ME352 6
Professional Et hics CA250 2
Creative amtds Lcber aa¢ s A - 4
Total Credits 30

Semester V

Cour se Name Course Co|Credit
Mat erials Chemistry 1111 C300 2
Theory of Machines and ME3 33 6
Mechanhgahe&ring Lab | ME371 3
Mechanhgahe&ring Lab I 1 |ME372 3

Depart ment ado ublseecst i ves - 12
Creative andcolirbBersal Ar |- 4
Total Credits 30
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Semester VI

Cour se Name Course Co|Credit
Design of Machine EIl emgME334 6
Depart ment al El ectives |- 12
Open Electives Courses |- 6
Creative and uLrisbeesr al Ar|- 6
Total Credits 30
Semester VII
Cour se Name Course Co|Credit
Depart ment al El ectives - 12
Open Electives Courses - 12
Creative and Liberal Ar]|- 6
Total Credits 30
Semester VIII
Cour se Name Course Co|Credit
Depment al El ectives Coul- 18
Open Electives Courses - 12
Tot al Credits 30

26



Bachelor of Technology with Honours (BTech  (Honours) )

General structure of BTech (Honours) program

Students dowppletsi o§ BTethTpBlaplk amohnmMswitoBhTe c h
(Honours) subjecandopricheecdcwmeadd bednlsy t hef fSemat e.
BTech (Honours) promades.in two different

Th
pr
pr
s e

1.

2.

structBliee hofl Honour s )' "Spernoegsrtaen

Through addiadii srca(lclalolerd eass ismpbeiralt haati de)

stude has registered .for his BTech program

Through project in the discipline, the

og.r afr o'"tne e st er oon vaadrdd st,i oin t o the cour ses
ogsamugcBTuerceh (Hehodeayes tho regi st ercrfeodri tad dpietri
mester t owa-s pecidfuiscsepl/ t hesi s based on
(Honours) .program

BTech (Honours) through project

Vi.

Vii.

Students admitted to project-based BTech (Honours) must earn a minimum of 18
credits through project. Project credits are earned by registering for thesis course.

Students would register for additional courses from 5" semester of their BTech
program with the nominal load of 36 credits to fulfill the credit requirements of BTech
(Honours) program.

Students shall register for thesis credits from their 6" semester onwards. Students
should register for thesis credits for a minimum of 2 semesters.

Students can make use of the summer semester between the 5" and 6" semester for
executing the project by registering for thesis not exceeding 12 credits during the
summer semester.

Thesis credits will be evaluated and graded in units of 6 credits (i.e.) there will be a
grade associated for every 6 thesis credits (or part thereof) registered for.

Students should do the project towards a minimum thesis credit requirement of 18. The
remaining credit requirements for BTech (Honours) should be earned by registering
for courses within/across the department(s).

Upon recommendation of the supervisor, the DUGC convener may permit the students
to register for more than 18 thesis credits.

BTech (Honours) through Courses

The curriculum for course-based BTech (Honours) in various disciplines/departments are as
follows.

27
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Discipline of Computer Science and Engineering

Students in BTech (Honours) through courses in the specialization of Computer Science and
Engineering will take the following courses as per the requirement of the program.

Course Name Course Code Credit Compulsory/Optional
Data Structure CS102 4 Compulsory
gﬁ)cnr’:i[::éi:re Organization  and CS204 4 Compulsory
Algorithms 7 | CS202 4 Compulsory
Operating Systems CS250 4 Optional

Theory of Computation i | CS203 4 Optional

Database Management Systems | CS254 4 Optional

Discrete Structure i 1l CS201 2 Compulsory

The student must earn a minimum of 18 credits from the above-prescribed courses. Apart
from this, students have to register for courses of their choice within the department (EECS)
for 6 more credits.

Discipline of Electrical Engineering

Students in BTech (Honours) through courses in the specialization of Electrical Engineering
must earn a minimum of 18 credits by registering to any of the following courses of their choice:

Course Name Course Code Credit Compulsory/Optional
Digital Signal Processing EE101 4 Compulsory
Communication systems EE301 4 Optional

Control System-I EE202 6 Optional

Power Engineering-I EE205 6 Optional

Electrical Machines EE306 4 Optional

Circuits and Systems EE103 6 Compulsory

The student must earn a minimum of 18 credits from the above-prescribed courses. Apart
from this, six more credits must be earned by registering further to any of the above stated
courses or other courses within the department (EECS).
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Discipline of Mechanical Engineering

Students in BTech (Honours) through courses in the specialization of Mechanical Engineering
must earn 18 credits by registering to the following courses:

Course Name Course Code Credit Compulsory/Optional
Solid Mechanics 1 | ME231 6 Compulsory
Thermodynamics ME111 6 Optional

Fluid Mechanics ME212 6 Optional
Manufacturing Processes i | ME251 6 Compulsory

The student must earn a minimum of 18 credits from the above-prescribed courses. Apart
from this, six more credits could be earned by registering to any other courses within the

department (ME).

Discipline of Chemistry

Students admitted to course-based BTech (Honours) in the department of Chemistry will take
the following courses as per the requirement of the program.

Course Name Course Code Credit Compulsory/Optional
Quantum Chemistry CY501 6 Compulsory
Bioinorganic Chemistry CY509 6 Compulsory
Advance Organic Chemistry CY605 6 Compulsory

Apart from this, six more credits should be earned by registering to any elective courses within

the department (CY).

Discipline of Mathematics:

Students admitted to course-based BTech (Honours) in the discipline of Mathematics will take
the following courses as per the requirement of the program.

Course Name Course Code Credit Compulsory/Optional
Real Analysis MA500 6 Compulsory
Numerical Techniques MAS507 6 Compulsory
Operations Research MAG605 6 Compulsory
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Apart from this, six more credits should be earned by registering to any of the elective courses
within the department (MA).

Discipline of Physics

Students admitted to course-based BTech (Honours) in the discipline of Physics will take the
following courses as per the requirement of the program.

Course Name Course Code | Credit Compulsory/Optional
Quantum Mechanics PH502 6 Compulsory
Solid State Physics PH512 6 Compulsory

Any Two Course from following Courses

Statistical Mechanics PH506 6 Optional
Electrodynamics PH508 6 Optional
Nuclear and Particle Physics PH509 6 Optional
Mathematical Physics PH503 6 Optional

Master of Science ( MSc)

MSc program at IIT Bhilai will be offered starting from 2019-20-M semester in three disciplines.
1. Chemistry,
2. Mathematics and Computing, and

3. Physics.
General Structure of MSc program

The MSc program offered at IIT Bhilai is a fully residential program with a nominal duration of
2 years. Accordingly, the minimum credit requirements for students in various categories of
courses to become eligible for the award of MSc Degree from IIT Bhilai is as follows.

S. No. Category Minimum Credits
1. PC 72

2. DE/OE 12

3. Thesis 24

Total (Minimal requirement) 120

The discipline-wise curriculum MSc of program is mentioned in the following sections.
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Discipline of Chemistry

Semester |
Cour smeNa Course Co|Credit
QuantChre mi stry CY501 6
Chemical Kinetics and SuCY502 4
Coordination Chemistry CY503 6
Chemistry of Main Group |CY504 6
Organic Reactions and ReCY505 6
l norganic Chemistry PracCY506 2
TotG@rledi ts 30
Semester I
Cour se Name Course Co|Credit
Statistical Mechanics a|lCY507 4
Mol ecul ar Spectroscopy CY508 4
Bi oinorganic Chemistry CY5009 6
Stereochemistry and Rea(CY510 6
Physical Organic Chemi s{CY511 2
Ther maPhathadchemical ReaqCY512 4
Physical Chemi stry PraciC¥Y¥513 2
Organic Chemistry PractiC¥Y5114 2
Total Credits 30
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Semester Il

Cour se Name Course Co|Credit
Solid State Chemistry CY604 4
Computations in Chemist|[CY515 2
ggglwimce;tailcljrilsc Chemistry: CY603 5
I nterpretative Mol ecul al|CY607 6
Advanced Organic Chemis|CYB605 6
Project CY699 6
Total Credits 30
Semester IV
Cour se Name Course Co|Credit
Depart rad retcali v e - 6
De ptament al El ective - 6
Project CY699 18
Total Credits 30
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Discipline of Mathematics and Computing

Semester |
Cour se Name Course Co|Credit
Real Analysis MAS00 6
Linear Algebra MA501 6
Modern Algebra MA502 4
Introduction to Probability Theory MAS503 4
Differential Equations MA504 4
IntroductiontoPr ogr ammi ng IC100 6
Total Credits 30
Semester I
Cour se Name Course Co|Credit
Complex Analysis MAS05 6
Multi-Variable Calculus MA506 4
Numerical Techniques MAS507 6
Topology MAS508 6
Discrete Structures | CSs101 4
Data Structures CS102 4
Total Credits 30
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Semester Il

Cour se Name Course Co|Credit
Functional Analysis MA604 6
Operations Research MAG605 4
Numerical Optimization Techniques MA609 2
Departmental Elective - 6

Open Elective - 6

Project MAG699 6

Total Credits 30

Semester IV

Cour se Name Course Co|Credit
Departmental Elective - 6

Open Elective - 6

Project MA6 9 9 18
Total Credits 30
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Discipline of Physics

Semester |
CourName Course Co|Credit
Classical Mechanics PH501 6
Quantum Melchanics PH502 6
Mat hemati cal Physics PH503 6
Computational Physics PH5014 6
El ectronics Laboratory PH505 6
Total Credits 30
Semester I
Cour se Name Course Co|Credit
Statistical Mechanics PH506 6
Quant um Melclhani cs PH507 6
El edynami cs PH508 6
Nucl ear and Particle PhYyPH5009 6
Experi ment al Laboratory|PH510 6
Total Credits 30
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Semester Il

Cour se Name Course Co|Credit
At omic andPiMypsiecs!l ar PH511 6
Solid State Physics PH512 6
Experi mental and Meaesur |PH513 6
Depart ment al El ective - 6
Project PH6 99 6
Total Credits 30
Semester IV
Cour se Name Course Co|Credit
Depart ment al El ective - 6
Depart red retcali v e - 6
Project PH6 99 18
Total Credits 30

Master of Technology ( MTech)

MTech program in IIT Bhilai is currently being offered in the following disciplines.

1. Computer Science and Engineering,
2. Electrical Engineering, and

3. Mechanical Engineering.

General structure of MTech program

MTech program in IlIT Bhilai had a nominal duration of 21 months with a minimum residential

requirement of one regular semester.
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The minimum credit requirements for students in various categories of courses for the award
of MTech Degree from IIT Bhilai is provided in the following table.

S. No Category Minimum Credits
1. IC 6

2. DE 18

3. Thesis 48

Total (Minimal requirement) 108

The curriculum for MTech program is common across the disciplines, which is defined
hereunder.

Semester |
Cour se Name Course Co|Credit
Research Methodol ogy | C601 6
Depart me nitwael El ect - 18
Total Credits 24
Semester Il to IV
Cour se Name Course Co|Credit
Depart rad retcd/li idhesi s - 24
Total Credits 24
Summer Semester
Cour se Name Course Co|Credit
Depart rad retcd/li idhe si s - 12
Total Credits 12
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Doctor of Philosophy ( PhD)
I'1' T Bhi Phldegfpereorgsir amt he foll owing disciplines.

U Chemi,stry
0 CompuScdrencé&ngndeering
U El ectrical, Engineering
U Mat hemati cs
Ut Mechanical ,Engineering
U Physhaod
O Liberal Arts

General structure of PhD program

Candidates are admitted to PhD program in IIT Bhilai either after completion of Under-
Graduate (UG) or Post-Graduate program subject to fulfilling the other eligibility criteria defined
by the Institute. Further, the PhD program is offered under two different modes with the
nominal duration mentioned as below.

1. Full-time T Nominal program duration of 3 years for students admitted after PG and
3.5 years for students admitted after UG.

2. Part-time i Nominal program duration of 4.5 years for students admitted after PG and
5 years for students admitted after UG.

Accordingly, the minimum credit requirements for students in various categories of courses
for the award of PhD Degree from IIT Bhilai is provided in the following table.

Minimum Credits
S.No Category

After PG | After UG
1. IC 6 6
2. DE 18 42
3. Thesis 108 108
Total (Minimal requirement) 168 192

The curriculum for PhD prda grca mhdilen écso noreofni med olsesr

Semester |
Cour se Name Course Co|Credit
Research Methodol ogy | €01 6
Departmental Electives |- 18 12*)
Tot al Credits 2 4 1*8

* Fort ipmaer tstudent s
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Semester Il onwards

Cour se Name Course Co|Credit
TheshDespdrt rid retcdli ves - 24 18*)
Total Credits 2 4 18

“Studandtms tt ed aafet ieragd Gt o

* Fort ipmaer tstudent s

opt our 2dscred

Summer Semesters

Cour se Name Course CofCredit
ThedbDespart red retcali ves - 12 6*)
Total Credits 129

* Fortipmaer tstudent s
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Part B: Course Contents

Institute Core Courses

IC100 Introduction to Programming (6 Credits)

Basics of programming using an appropriate | ang
operations; Dat a Types; l nput and out put fun
constructions; ;ReRouirnstieos; ABRIrmayses; File handl i

programming.

Prerequisites: N A

IC101 Digital Fabrication (6 Credits)

Freehand sketch: Orthographic, i sometric projec
with 3D solid modetirergti(€ADPf fengtheering and f
Scanning using CMM and | aser scannereal i3t ®®ra nrte
part (additive manufacturing process): slicing,
convent iaccrhalni nng processes: Centering, drillin
reconfigurable CNC machines, malmdiln@ari Pamoowmst rwat

Laser cutting machine.

Prerequisites: N A

IC102 Electromagnetism (2 Credits)

Vector al gebtrea, s yCsotoernalsi,naVector anal ysi s, Ma x we
equations in matter, Boundary cgBdi theons emCoNeiwm
third |l aw in Electrodynamics, Maxwel |l 6s stress
moment umrbomdgerceti ¢ waves in vacuum, El ectromagne
and dispersion, Guided waves.

Prerequisites: N A

IC103 Materials Chemistry | (2 Credits)

I ntroduction to functional pol ymer material s wi
nomeatcur e; pol ymer synt hesi s; mol ecul ar wei ght
pol ymer s; applicati onsevodr ypdoalyy meirfiec. +mhaittermaidaulcst :iio
amino acids, peptides, proteins, enzy.meBeptiad éd o
pol ymer conjugates: synthesis properties and app
Prerequisites: N A

IC104 Linear Algebra | (3 Credits)

Sysnse of l inear equations,rettemedtacheloper mat ohes
elimination, LU faendemeatimankI| éfnearmdtnrdiexyp, sol
exi stence and uni queness, vector spacasd subs
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di mensi ons, l'i near transformations, matrix repr

space and rankpuhtuiktyspabe andk and nullity thec
Computer | ab by wusing appropriate software tool s
Prerequisites: N A

IC105 Probability and Statistics (4 Credits)

Probability spaces, conditiondompvababbliesy, pBa
di stribution functions, joint di stributions,
Chebyshevéabkiinweqspeci al di stributions: bi nomi al ,
uni form, normal di st r isbhaumiploen sme aRm,n dsoatmpslaempv a rniga, n
| arge numbers and central | imit theoremsm esti ms
|l i kel i hood esti mati on, confidence i nterval s, 1
nonparametric testis, correlation analys
Prerequisites: N A

IC106 Chemistry Lab (3 Credits)

A | aboratory course designed to gi we aonf owearamiie
inorganic and physical chemi stry. Experi ments i
phenol, g mall iytsa tsi vef aan organic compound, esti

determination of hardness of watamnyg madcaiddl i sothr e&n g
of a citrus fruit and estimation of sodium oxi de

Prerequisites: N A

IC107 Physics Lab ( 3 Credits)

1. Studying Hal/l effect and Measure Hall coef fi
semiconductor.

2. Shgd@ouy's method and measure magnetic suscep
3. Studying interference prifncliipglhet abnyd onbesaesruvrien ¢
rings.

4. Studying Diffraction principle and meg@sure sl
5. Studying energy bandgap theory and measure el
Di ode.

6. Studying Zetneframiwodleavwnd S

7. Studying application of Cathode Ray Oscill osc
and obseperposition principle.

8. Studying characteristics of a npn transistor.

Prerequisites: N A
IC150 Applied Digital Logic Design (6 Credits)

I nbduction to FPGA and Hardware Descriptiion Lang
Logic gates, Boaglageg ®&#e | Almgebhma zati on, Circuit des
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Adders, Comparators, Multiplexers, Deebdmenfsenco
iLatchef| opbi pRegi ster, Memory, ApPtatatiahbesSa
di agr3tnest,e representation in HDLs, Timing in seq

Prerequisites: N A

IC151 Quantum Physics (2 Credits)

Clsasi cal to gqoewaat umbagiossprinciples of quantum m
uncertainty egbiilnictiyl waveramplitude, probabil ity
Schrodinger f-omdnape sdaentlémpmeddeénmeSchr osd,i nierrace qu
formul ati on of guantum mechanics, |l i near vector
and onrotrHnWaz ati on of basi s vector s, basi s set s,
eigenvalues, expectation values.

Prerequisites: N A

IC152 Linear Algebra 1l (3 Credits)

Eigenval ues, eigenvectors and some applications
Her mi ti an, unitary matrices and their eigenvalu
pol ynomial, t he mi ni mal p ol yonl oymmi oami aywHiadmMCHh iy eo@ c h ¢
t heor em; l nner product spaSelsmi otrthroonoe sna .l bases
Computer | ab by wusing appropriate software tool s
Prerequisites: N A

IC153 Calculus | (3 Credits)

Real number systemseqoeneegeBabbedbr am, Cauchy s
subsequence, monotone sequences, mMonotone conver
series, comparison test, Cauchy condensation tes
and continubhyg, of nétemmaddiea property, di fferenti a
maxi ma and mini ma, Rolle's theorem, mean value t
Definite integrals as a |imit of sums, fundament
i nt er alreat, swuolf ame, area, i mproper integrals.
Prerequisites: N A

IC200 Introduction to Astronomy and Astrophysics (4 Credits)

Over v-iSecval e s and Di mensi ons, Ni ght Sky, Constell
Syst em, Retrograde dMateiadn To fmeRPIl anet s, Si

ObsrvatEbestromagnetic Waves, El ectromagnetic S
Tel escope, Reflecting Tel escope, Observations at
Resolution, Mounting of Tel escope,, Hoguaetrofreiraolme
Observations at Ot her WEuwetdngahe. Spast emmet rDy p
Paral | ax, Aberrati on, Precession of Equi noxes,

Formati on and SStedlllaar ENuwd lud a r®O mRaerafcst,i 8Nneaurt, rVdBrii 4 @ k
Hol es, Supernova
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Cosmol-Bgy Bang Cosmol ogy, Cosmol ogi cal Red shif
Radi ation, Accelerating Universe and Dark Energ
synthesis, Cosmic MRaeadbwavenB&a€CKMBRound

Particle Physics and High Energy Physics

The Standard model of particle physics, el emen
bosons, electromagnetic, weak and strong process
Prerequisites: NA

IC201 Environmental Studies (2 Credits)

Understanding our environment (atmosphere compos

energy and nutrient cycl es, sustainability), gl
gl obal warming), beipgketoivem vardvsatoho ogleri c pol |l
l norganic chemical s i n environment (toxicity,
pol ymers, detergents) and their i mpact on enviro
Prerequisites: N A

IC202 Calculus Il (3 Credits)

Continuity, parti al derivatives, directional de
tangent pl anes and nor mal s, maxi ma and mini ma f
mul tiplier met hod; dowblakwmpbhndattirampd et d ntebumeés
moments of inertia, c¢change of wvariables; vector
applications, path independence; surface integr:
and its applications.

Pregsites: N A

IC250 Materials Chemistry Il (2 Credits)

Organic/ Il norganic Hybrid Materi al s: design, sy
applications, Organometallic material s, Materi al
Mat er i al sf |[fooart treerdioexs , Cluster compounds.
Prerequisites: N A

IC251 Basics of Bioinformatics (4 Credits)

I ntroduction to biomolecules (amino acids, pr ot e
visuali ze and represent bi omol ecudlyeama con (YMBDput
sof twar e)

Gener al introduction to bioinformatics; Definit
sequence -Bnatgsns DNA and RNA sequences; introdu
related databases (EMBERDERDRBB), aGanBark,, RIskR,s.
Sequence -Zoalpysisng two sequences, Similarity see

building multiple sequence al BgA®EPAS TAlL.oc al and

Working with 30 -pnbteducshodatibapkso(leDB) file, p
secondary structure of a protein sequence, pri ma
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proteins with similar shapes, folding a protein
wi t h.RNA

PrereqgwWwiAsites:

IC300 Materials Chemistry Il (2 Credits)

I ntroducti on t o i ght harvesting materi al s (o
semi conductor-mhbtasécsinttégatti on (black body r ac
wawvearticl e duafi twe fcuonncctepotn, o particl e i n 1D

semiconductor sy<®ttdms amdhjuglagagred polymers (coup
(guantum dot synthesis and properties) and hyb
protocol s) .

PrereqgWwAsites:

IC601 Research Methodology (6 Credits)

Literature search, review and citation practice
guestions Quantitativeéesandngulasi aadi weakeedhoeds I
and dat a |l oggingcolDadcat i aampltiesti ng Data analy
l'imitations, Validity, reliability, sources of e
Prerequisites: N A
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Courses in Creative Arts and Liberal Arts

CA100 Professional Communication Lab | i Sketchi ng and Drawing (1 Credits)

Drawing as a means of visual organization. Empha
composition, and |l ayout. Subject matter and medi
Prerequisites: NA

CA106 Madhubani Painting (2 Credits)

1. Introduction of Madhubani Painting

2. Drawing: -Uses of traditional tools, Border making technique, Main Image drawing
and background filling

3. Design making process

4. Colour making process (Natural & Acrylic colour)

5.l ntroduction ofg Manm hfudlamiic.paintin
Prerequi NAtes

CA107 Understanding Kathak (2 Credits)

Origin afl tkatllbak ney

Emergence ofiDGhAhemeanses with Practical De mon:
The Various Socio cultural I nfluences on Katt
Kat hak and Natyashastr a

Bhava andK&®Rtalsak i n

I nfluencd&l of SWaijhi d

Contribution of Kathak to Hindusthani Cl assi ¢
Suf i i n Kat hak

Secul ar Aspect of Kat hak

.Kat hak and Dhrupad

.Concept of Dance Theatre in Kathak

122Physi ol ogi cal andpRsy c lod | @winrceell aat ni do n

© © N o g bk~ wDd e

N
= O

Prerequisites: N A
CA108 Folk Thea tre of India (2 Credits)

Gener al l ntroduction:
Origin of Fwariiamu D-r&eonesr kereist dr ama/ Fol k dr ama

Understanding concept of space in drama, act

1

2

3

4. | mprovi-skae¢ atomees ,gaact i ng

5. Making -shotwesdsmansesohi ke painting etc; on
6

spaceserformance
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7. Wor king i-orgabupg apsr eas egwtoaltp on as a team

Prerequisites: NA
CA109 Sculpture Design (2 Credits)

llntroduction to Sculpture:

o Definition of Sculpture
o Met hod pafur®cu
o Main mediums of Sculpture
o Fundamentals of art (visual art)
2. Practical
o Drawing: Study of human and Ani mal f or ms
o Clay modelling
o Clay moary | humwmamfand ani mal
o0 Feamchitectures and geometrical for m.
Prreequi sites: N A

CA110 Fundamentals of Hindustani Music (2 Credits)

1.l ntroduction of seven shuddha & five vikrit
2. Five Alankaras in shuddha swar as.

3. Swarmal i ka ()Sairmg aRa da eYaman, Bhairav, Kati an
4. Chhota khayal i n Rad&atYanaannd, BBhaa irraav

5, Light compositions in above ragas.

6. Knowl edge of Dadr as, Kaherwa and Trit al wi t h
Prerequisites: N A

CA111 Understanding Cinema (2 Credits)

1. Patri ci pative Learning

22 A combination of discussion and screenings

3. Ranging fefomnarmmdiucti on to Cinema, a 100 yea
devel opment of cinema globally, and in India.

4, The difference between genres.

5. Why Cinema: atcobesendtbé s$hedents are expec

their under stsauradi mmgg dfe xtthe awmid communi cati on.

Prerequisites: N A
CA150 Professional Communication Lab Il - Presentations Skills (1 Credits)

Need of pr esenknagtiinoene rsskii IMosd efsavmoift pm@sesip@aakiomg,
demonstrating;

Writregorts, vpawser spPDorc @ me-nSte csttirouncst,u rfionogt not es, C
reference, et c.
Speak-iwng kshops, conferences-, | domaterohjewgit De scdes

l deation to formul ati on.
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Demonstséatideg, videos, mo d e | 8 p pUpsaabgteo toyfp epsr; 0 p eMfi sf
styl es, colour s, et c.

Effective presentation strategies; dos and don''t
Prerequisites: N A
CA200 Professional Communication Lab Ill i Technical Literature Structure (1 Credits)

Usage of appropriatecdodmmuygnmuiag®y pienss toefc hsndiceanlt i f i c
AbstractTexwhntiicnagl r-ke o te wwvin@rnilitimmpeg communi cati on.

PrereqgwWwiAsites:

CA250 Professional Ethics (2 Credits)

1. The values of professional et hics.
2. Foundations and omarlmsetdfi cpsr.of es si
3. The nature, scope and challenges of professi
4, Code of conduct for professional s.
5. Obligation to clients,s.colleagues and third |
6. Breach of confidentiality and trust.
7. Rel ation between professional and gener al et |
8 The natureeroifngengtimi cs, the value of ethnical
9. Certain specific issues pertaining ebhimedi cal
computer ethics and business ethics.
Prerequisites: N A

LA301 What is Literature? (2 Credits)

Whas$ 1f[iterature? Use of I|iterary conventions, w
characters), Storytelling traditions in I|India (f
Prerequisites: N A

LA302 Indian Writing in English (2 Credits)

Backgr owrfdriomBurciti on to social, political and |
Engli sh, l ntroduction to the theories and debat
genre, Introduction to the major writers

Readings: Understandinpg righelr aonteaeansiabidl deves$s ot h
selected texts:

A) Prose
1. Excerpt from Raja Rao's Kanthapura (1938),
2. The Missing Mail (short story) from R. K. Nar
3. Excerpt from Anita Desai's Clear Light of Da)
4. At t hen AafbtyR &1 i ppers (short story) from Sal me
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5. Excerpt from Chanakya's Chant (2010) by Ashwi

6. Excerpt from I n an Antique L-andt{(d28%2) by Ami
B)Poetry

1. The Harp of I ndia by Henry Derozio

2. An | ntam dwanail a Das

3. Round and Round by Vi kram Seth

Prerequisites: NA

LA303 Chinese Language Beginner | (1 Credits)

This course aims to introduce basic knowledge of
background. The courtsepiwdsh,bi(co)gelmmmd) i dali | gt r uc
word order, guestions, negation and so forth,
Prerequisites: N A

LA305 City in Literature (2 Credits)

Treating the written text as a svoictiaoll oagitceaf pacclti triec
underpinnings of wurbanisation in our times, this
modul es:

Pl anning and its I mprints
Public Space and I ndividuality
Experiencing the Small Town

|l maginations of Home

R k andncdareny

6. Romance in/with the City

a b w e

Prerequisites: N A
LA308 Positive Psychology (2 Credits)

Positive Psychology brought a change in the traditionally dominant perspective of studying
illness to studying prevention of illness within psychology. This course will introduce students
to the study of overall well-being. It will provide information about the philosophical and
historical roots of positive psychology and the study of well-being. Following an introduction to
theories of well-being in this domain, students will explore the concepts of individual character
strengths and virtues and the application of these concepts in daily lives. This information will
then be applied to gain an understanding of how work-place well-being can be enhanced.

Course Topic:
1. Introduction and brief overview: Shift from the traditional deficit approach to the
strengths approach

2. History of well-being research; Overlaps among well-being concepts; Theories -
hedonism- eudaimonism, authentic happiness- pleasant, engaged, and meaningful
life, PERMA, broaden-and-build, structure of psychological wellbeing; Contributors to
well-being - Genetics, circumstances, actions; VIA Classification: Character strengths
and virtues (any three/four strengths in detail)
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The positive side of negative emotions- Resilience and defensive pessimism
Assessment of well-being: Tools, methodological constraints, accepted indicators

Applications of positive psychology techniques- positive psychology interventions
exercises, and practice.

6. Criticism and future of positive psychology.

Prerequisites: NA

LA309 History of Epigraphy and Numismatics (1 Credits)

1. What is Epigraphy?

2. What is Numismatics?

3. Epigrpahy Numismatics and Multidisicplinary Studies

4. Contents of Inscriptions

5. Coins and their scientific analysis
Prerequisites: N A

LA310 History of Medicine and Surger y (1 Credits)

Nature of Medical Literature in Ancient India
The two major Samhitas

Doctors and Quacks

History of Plastic Surgery in Ancient India
Four Physicians of the Past

arMwdE

Prersiqtue s : N A
LA311 Chinese Language Beginners 3 (2 Credits)

This course aims to introduce basic knowledge of Chinese to students with Chinese learning

background. The course will cover (1) more daily topics, (2) more family terms and titles, (3)

expressing individual preferences and abilities, (4) basic grammatical structure such as more

measur e wor ds, fiduoo as an i ndefinite number z
characters.

Prerequisites: LA303 and LA315
LA312 Chinese Language Beginners 4 (2 Credits)

This course aims to introduce basic knowledge of Chinese to students with Chinese learning
background. The course will cover (1) expressing places, locations, and movement, (2) the
relationship between time and the progress of actions, (3) basic grammatical structure such
as complex sentences, ffastin and @)envatingsGhineseechacaetersa nd s o

Prerequisites: LA303, LA312 and LA315
LA313 Chinese Language Beginners 5 (2 Credits)

This course aims to introduce basic knowledge of Chinese to students with Chinese learning
background. The course will cover (1) the relationship between work, rest and time, (2)
expressing seasonal and climate situations, (3) basic grammar such as aspect particle and so
forth, and (4) writing Chinese characters.
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Pr eriesgiut e s : LA312
LA314 Communication in Chinese (1 Credits)

Thiscour se aims to train studentsd oral expressior
situations for daily topics, (2) expressing stud
between the words and the lines, and (4) some buzzwords.

Prersiqtue s : NA
LA315 Chinese Language Beginners 1l (1 Credits)

This course aims to introduce basic knowledge of Chinese to students with Chinese learning
background. The course will cover (1) more daily topics, (2) family terms and titles, (3)
expressing individual preferences and abilities, (4) basic grammatical structure such as more
measure words, "you" sentence and so forth, and (5) writing Chinese characters.

Prerequisites: N A
LA316 Chinese Language Phonetics (1 Credits)

This course aims to introduce basic knowledge of Chinese to students with no Chinese
learning background. The course will cover (1) phonetic and spelling of Chinese, (2) greeting,
(3) small numbers (from 1 to 99), and (4) classroom phrases.

Prerequisites: N A
LA317 The Psychology of Memory (2 Credits)

. Cognition

. Understanding memory

. Theories of memory

. Types of memory

. Forgetting

. Mnemonics

. Applications of memory in Law, clinical psychology, education

~NOo o~ WN PP

Prerequisites: N A
LA318 Chinese Basic 1 (1 Credits)

This course aims to introduce basic knowledge of Chinese to students with Chinese learning
background. The course will cover (1) how to explain vacation plans, (2) explaining a country's
geographic locations and introducing simple distinguishing features of the terrain, (3) basic
grammar and (4) writing Chinese characters.

Prerequisites: LA313
LA319 Chinese Basic 2 (1 Credits)

This course aims to introduce basic knowledge of Chinese to students with Chinese learning
background. The course will cover (1) how to order food, (2) telephone conversations, (3)
basic grammar and (4) writing Chinese characters.
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Prerequisites: LA318
LA320 Chinese Basic 3 (1 Credits)

This course aims to introduce basic knowledge of Chinese to students with Chinese
learning background. The course will cover (1) comparative sentences, (2) asking others
for assistance, (3) basic grammar and (4) writing Chinese characters.

Prerequisites: LA319
LA321 Macroeconomics (2 Credits)

1. Macroeconomic data, GDP concepts.

2. Money demand and money supply, role of central bank, inflation.

3. Unemployment, The economy in the short run: Aggregate Demand-Aggregate supply
(AD-AS) model.

4. Aggregate Demand in a closed economy: Building and applying the IS-LM model.

5. Aggregate Demand in the open economy: the open economy IS-LM model and the
exchange rate regime.

6. The open economy and exchange rate dynamics

Prerequisites: N A
LA322 Microeconomics (2 Credits)

1. Economic way of thinking, important core principles of economics,

2. Basics of demand and supply, consumer behavior, price elasticities, government
pricing

3. policies of tax and subsidy

4. Industrial production and costs, market structures such as perfect competition,
monopoly,

5. imperfect competition and oligopoly,

6. Product pricing strategies of companies.

Pr er etgeusi:s iNA
LA323 Introduction to Popular Culture (2 Credits)

What is 'culture' - compare Arnold's and Williams' ideas of it

'high' vs. 'low' culture- ‘popular culture' - definitions and debates

Different kinds of constituents of popular culture - mass media products, practices,
objects, people, places etc.

How to 'read' texts critically - both text as itself and text with context.

Popular culture and the 'common sense' of society.

R o e

Prerequisites: N A
LA324 Leadership: An Organizational Behaviour Perspecti ve (2 Credits)

1. Introduction to organizational behavior.
2. Understanding the nature of leadership.
3. Approaches to leadership- trait, behavioural and contingency approaches
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4. Leaders and followers- leader-member exchange model, dynamics of in-group versus
outgroup
5. Decision Theory: Vroom and Yetton's Leader Participation Model
6. Leadership development
7. Global implications
Prerequisites: N A

LA325 Concepts of Personality Psychology (2 Credits)

No ok whE

Introduction to Personality Psychology
Introduction to Schools of Personality Psychology
Selected Trait and type approaches
Psychoanalysis and Psychodynamic approaches
Behavioristic Approach

Humanistic Approach

Assessment of Personality

Prerequisites: N A

LA326 Adaptation: Literature and Beyond (2 Credits)

8.
9.

Define and differentiate between adaptation, appropriation and intertextuality
Adaptation as product and process

10. Adaptation across literary genres: Kolatkar's Sarpa Satra

11. Intermedial adaptation: Hamlet on film

12. Cultural adaptation: Nina Paley's Sita Sings the Blues

13. Discussion on various adaptations of writers including Shakespeare and Austen,
14. and the Indian epics.

Prerequisites: N A

LA327 Introduction to Partition Literature (2 Credits)

1. Mapping out partition literature

2. Historical perspective on the partition of Punjab and Bengal

3. Remembrance and trauma expressed in literature

4. Representations of the partition in some popular films
Prerequisites: N A

LA328 Economic Development in India (2 Credits)

N o g > w NP

India's economic growth and development experience since Independence
Current issues in economic growth

Poverty alleviation and income inequality

Indian labour (job) market: current issues and prospects

Education in India: progress and problems

Healthcare in India: progress and problems

Current issues and problems in the unorganized/informal sector
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8. Developments and problems in the agriculture sector

Prerequisites: NA
LA329 Selected Topics on Indian Economy (2 Credits)

1. Introduction to the Indian economy, growth and development experience thus far,
the 1991 Economic Liberalization

The Industry sector: issues and prospects

Developments in banking and financial markets

Fiscal policy, Government of India's Annual Budget

Progress and problems in the Agriculture sector

The Services sector: issues and prospects

N o o s~ w DN

Developments in international trade sector

Prerequisites: N A

LA330 Chinese Conversation (1 Credits)

Being able to express one's idea and feeling is very important when it comes to foreign
language learning.

This course aims to:

(1) Correct pronunciations and tones

(2) Conversation with different scenarios

(3) Encourage students to create more vivid conversations

(4) Potential topics: greeting, asking information, in restaurants, travelling, expressing needs

Prer equihsinteesse: Beginner 3
LA331 Chinese Wri ting (1 Credits)

This course aims to introduce basic writing skill of Chinese to students with Chinese learning
background. This course will cover basic writing skills and article structure analyses. The
potential topics:

(1) formal self-introduction | brief biography in Mandarin

(2) CV form in Mandarin

(3) Writing about ambition

(4) studies in IIT Bhilai and

(5) characters writing practice.

Student will choose 1 or 2 topics according to their preference.

Prer eqguihsinteesse: Begi nner 5
LA332 Chinese Cult ure (1 Credits)

Chinese culture is one of the world's oldest cultures, originating thousands of years ago. The
area over which the culture prevails covers a large geographical region in East Asia and is
extremely rich with customs and traditions varying greatly between provinces, cities, and even
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towns as well. Chinese civilization is historically considered the dominant culture of East Asia.
With China being one of the earliest ancient civilizations, Chinese culture exerts profound
influence on many aspects to date.

This Course aims to introduce:

(1) Philosophy, virtue, and etiquette system.
(2) Cuisine and tea art.

(3) Clothing, dance and music.

(4) Chinese New Year.

PrereqgWwAsites:
LA333 Chinese Calligraphy (1 Credits)

Chinese calligraphy is a type of pleasing writing, as well as a kind of sport, embodying the
artistic expression of human language in a tangible form. This type of expression has been
widely practiced in China and has been generally held in high esteem across East Asia.
Calligraphy is considered as one of the four best friends of ancient Chinese literati.

This course aims to introduce:

(1) History of Chinese calligraphy

(2) Tools for Chinese calligraphy

(3) Strokes in Chinese calligraphy

(4) Practice Chinese calligraphy with students' Chinese names

(5) Practice writing short spring rolls (good phrases used in Chinese New Year)

Prerequisites: N A
LA334 Themes in Literature (2 Credits)

Introduction to various themes in literature.
1. self-reliance and individualism

the American Dream

marginalized perspectives

women and self-expression

reinvention of mythology

akrwnN

Prerequisites: N A
LA335 Economic Growth: Theory and Application s (2 Credits)

Macroeconomic data, GDP concepts

History of economic growth in India and the world
Classical growth models

Solow's neoclassical growth model, theory and empirics

Romer's endogenous growth theory and empirics

o g > w NP

Modem growth theories: Political institutions and economic growth (Acemoglu,
Alesina, Besley etc.), corruption and growth

7. Political economy of India's growth experience
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Prerequisites: N A
LA336 Pricing Strategy (4 Credits)

1. Introduction and overview of the course, strategic pricing

Product pricing of private firms

2. Pricing under different market structures such as monopoly and oligopoly
Economic value to the customer (value creation, customer-based pricing)

Price sensitivity of demand and supply, demand analysis using regression

a > »

The role of costs and cost-plus pricing (cost-based/company-centric pricing), pricing
for profit, breakeven analysis

Competition based pricing
Price discrimination, segmentation and product line pricing
Psychology of pricing, price perceptions and behavioral pricing

© ® N o

Strategic pricing schemes such as dynamic pricing, predatory pricing

10. Ethical issues of pricing, business ethics

11. Basics of auctions as a price discovery mechanism

12. Pricing of new products

Role of government and others

13. Government pricing laws and regulations, and policies of tax and subsidy
14. Negotiating regulation and firms' market power

15. Pricing and international business

PrereqgwWwAsites:
LA337 Entrepreneurship and Startups (4 Credits)

Introduction and overview of the course
(a) ldeation, innovation and start -up issues:

Generating and evaluating venture ideas, disruptive and open innovation, opportunity
recognition and entry strategies (new product, franchising, and acquisition)

Creation and protection of intellectual property; and legal issues, power and money among
founders (initial organizational culture)

Business model: developing an initial business plan, lean startups

Entrepreneurial financing: early-stage valuations of startups; matching stage with
financing

types (debt, venture capital and other forms)

Entrepreneurial marketing and sales strategies, advertising and communications strategy
Competitive business and pricing strategies for the new product, product and company
launch

(b) Venture life cycle issues (after the start of the business)
Issues appearing at various stages: development, survival, rapid growth, and maturity.
Sustaining and reinforcing the competitive advantage
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Negotiating with government regulation and policies

Managing growth and scaling up the business

The changing role and mid-career dilemmas of the founder entrepreneur
Exit strategies, harvesting and go-for-growth strategies

Issues faced in social entrepreneurship (optional)

(c) Company registration and corporate processes for startups in India

Course wrap-up

Prerequisites: NA
LA338 Childhood, Adolescence and Youth in Modern Short Fiction (2 Credits)

1. Comparing and contrasting socio-cultural context(s) through a story's setting.
(Customs, mannerisms, speech, etc., geographic, historic, and social conditions)

2. Understanding the narrative voice and the child's point of view. (First-person and third-
person narrative, the innocent eye or the nalve narrator, the limited and the omniscient
narrator)

3. Analyzing the development of themes through the child/adult interaction. (Uncovering
the moral(s) of the story and figures of speech, e.g. symbols, allusions, etc.)

4. Tracing character development and the assimilation of gender norms. (Physical and
psychological representation of the characters, protagonist v/s antagonist, etc.)

5. Representations of the coming-of-age through plot development. (Main aspects of the
plot and the various forms of conflict)

Prerequisites: NA
LA339 Financial Ec onomics (2 Credits)

Basic concepts: cashflow; discounting; present and future values; internal rate of return;
principal and interest; arbitrage; financial instruments and markets.

Fixed-income securities: bond prices and yields; interest rate sensitivity; duration;
immunization; the term structure of interest rates; yield curves; spot rates and forward rates;
other fixed-income securities.

Stock market: asset returns and risks; efficient market hypothesis; Markowitz model; capital
asset pricing model (CAPM); investment analysis and asset pricing.

Derivatives: Hedging; forward contract, futures contracts, options, types of options.

Prerequisites: NA
LA340 Public Finance (2 Credits)

Introduction to public finance, India's fiscal policy and budgeting
Public goods, cost-benefit analysis

Externalities: issues and remedies

Elections, models of voting, democracy

Income redistribution, social security, public healthcare

Equity and efficiency implications of taxation

Personal income tax, effect of taxes on labour supply and savings

No ok whRE
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8. Indirect (commodity) taxes, corporate taxation.

Prerequisites: NA
LA341 Labour Economics (2 Credits)

Historic background and current issues in Indian labour Gob) market; Labour supply; Labour
demand; Labour market equilibrium, wage structure, returns to education; Compensating
wage differentials, human capital; Labour mobility; Labour market discrimination;
Unemployment; Labour unions. labour market regulation

Prerequisites: NA
LA342 Economics of Information Technology (4 Credits)

Introduction, economics of information goods, services and platforms, economies of scale and
scope, Hotelling differentiation; Network effects, switching costs, lock-in, strategic pricing of
information products; Online price discrimination, bundling, versioning, freemium; Price
conditioning, competition models; Game theoretic models of network traffic; Internet auctions;
Complements and substitutes, platforms and two-sided markets, digital economy; Loci of
competition, market power; Economics of information: regulation and network neutrality, free
& open source software, value of information; Information asymmetries; Online privacy;
Economics of information security, cybercrime, digital piracy, network cascades and social
epidemics; Social network structure, network formation, peer production, memes, social bots;
Cryptocurrencies, online labour market, cyberloafing; Internet governance and policy

Prerequisites : NA
LA343 Internet and Society (2 Credits)

Introduction, social issues involving life on the Internet, digital culture; Social networks, online
publics, relationship formation; Social media and wellbeing, meaning-making, peer production,
trolling, memes, social bots; Social media and politics, fake news, cyber activism, E-
governance; Internet governance and policy: regulation and network neutrality, digital
inclusion,Internet freedom, free & open source software; Online privacy, data ownership,
surveillance; Cybercrime, digital piracy, information and communication ethics.

Prerequisites : NA
LA344 Introduction to English Romantic Poetry (2 Credits)

1. What is Romanticism? Contextualizing the poetry following the Age of Enlightenment
and the French Revolution and its aftermath; the German idealism and the sturm and
drang movement; individuality and society; rejection of industrialism in favour of nature,
etc.

2. Close reading and critical analysis of Romantic poetry with reference to the prominent
literary perceptions of the period (e.g. Wordsworth's 'Preface to the Lyrical Ballads',
Keats' letters, and Shelley's 'Defence of Poetry’, etc.).

3. Major characteristics of Romantic poetry: the role of imagination, nature, subjectivity,
romantic sensibility, melancholy and nostalgia, the bi/dung and the child's growth,
carpe diem, negative capability, etc.
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Prerequisit es: NA
LA345 Introduction to Classical Theatre (2 Credits)

1. Introduction to Ancient Greek and Roman Classical Theatre from a comparative
approach.

2. Familiarization of ancient myths (e.g. Oedipus, Jason and Medea, the Trojan War etc.);
understanding the relationship between human beings and the gods, between the
sexes, master and slave, and between genres (e.g. tragedy and comedy).

3. Themes including sexuality, violence, conceptions of justice, and madness.

4. Importance of literature and relevance of the classical literary canon in the modem age.

Prerequis ites: NA
LA346 Microeconomics 2 (2 Credits)

Overview on demand, supply and market equilibrium; Budget constraints: concept, properties,
changes in budget constraints; Preferences: assumptions, utility, indifference curve, marginal
rate of substitution, Cobb-Douglas function, optimal choice

Demand: Income offer curve and Engel curve, price offer curve and demand curve, inverse
demand function, substitution effect, income effect.

Overview of imperfect markets and producer theory

Prerequisit es: Microeconomics
LA348 The Individual and Society (2 Credits)

Relation between individual and society: Aristotle; Hobbes; Rousseau; Williams; the individual
as "single example of a group" vs. as "fundamental order of being"; reading clusters focusing
on the relation of the individual to the following socio-cultural themes: technology and social
media; identity community; choice

Prerequisites : NA
LA349 Contemporary Indian Cinema: Beyond  Bollywoo d (2 Credits)

Mapping the terrain of Indian cinema - a general introduction - mainstream vs. arthouse vs.
regional; understanding Bollywood as "popular" Indian cinema - history, cultural significance,
pan-Indian presence; the influence of globalisation and transregionalism on trends in Indian
cinema with the 2010s as the period in focus, select movies exploring themes of:; Family;
Love; The City; Community.

Prerequisites : NA
LA350 Political Economics (2 Credits)

Introduction to the economic analysis of political factors and outcomes. Economic and
electoral impact of political factors. Democracy, dictatorship, government, political
competition. Elections, models of voting, electoral politics in a democracy. History, political
institutions and economic development. Corruption in public programs, bureaucracy, state
capacity. Political economy of judiciary and news media.
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Prerequisites : NA
LA351 Elements of World Literature (2 Credits)

The place of the literary text and the process of canonicity

The importance of translation in the context of world literature
Prize-winning authors and their impact on the literary field
Understanding world literature as a mode of reading and critical analysis
5. Tracing the various intercultural trajectories of the texts

N =

Prerequisites : NA
LA352 Classics and Science (4 Credits)

This course presents a literary history of science, discussing the long history of craftsmanship
and scientific thinking as reflected in literature. The course will:

Comment on the historical relationship between science, power, and poetry

Discuss the linkages between craftsmanship and society

Contextualise the socio-scientific milieu of the selected texts

Examine key instances of craftsmanship-such as building city defences, manufacturing
armaments in selected texts

PwnNpE

Prerequisites : NA
LA 353 Experien cing the Indian University (2 Credits)

Navigating through a representative sample of Indian campus writing, this course encourages
students to reflect on their own unfolding collegiate experience to form more cogent ideas of
the university in India. It asks questions like:

1. Why and how do different institutions have different cultures?

2. How does teaching-learning happen in college campuses?

3. What are the challenges and rewards of peer groups?

4. How does one negotiate the pressures of assignments, exams, and placements?

Prerequisites : NA
LA354 Introduction to Postcolonial Literature (2 Credits)

1. Defining the key terms: colonialism, imperialism and postcolonialism

2. Understanding the many meanings and inflections of the term 'postcolonial’

3. Primary focus on literature that contends with the colonial legacy i including texts from
South Asia, the Caribbean, Africa and Latin America.

4. Exploring the themes of freedom, nation, identity, migration and diaspora through
these literary texts

Prerequisi tes: NA
LA355 Chinese Basic 4 (1 Credits)

This course aims to introduce intermediate level Chinese to students with Chinese learning
background. This course will cover grammar and practice and encourage students to start
combining previous knowledge into short article writing composition.
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The potential topics:

Auxiliary verb in negative forms

Grammar construction by utilizing certain verbs
Verbal suffix

Time elapsed sentences

5. Short articles writing practice

PwbNpE

Prerequisites : Chinese Basic 3
LA356 Chinese Basic 5 (1 Credits)

This course aims to introduce intermediate level Chinese to students with Chinese learning
background. This course will cover grammar and practice. In continuance with writing practice,
instructor shall reduce the frequency of utilizing English in class (if offline mode) to enhance
students' listening ability.

The potential topics:

A. Resultative Compounds

B. Directional endings used as resultative endings
C. Verbal Compounds

D. listening Practice

E. Short articles writing practice

Prerequisite s: Chinese Basic 4
LA357 Chinese Basic 6 (1 Credits)

This course aims to introduce intermediate level Chinese to students with Chinese learning
background. This level targets on summarizing up Basic 1-6
The potential topics:

1. Reduplication of measure words

2. Reduplication of verbs

3. Passive sentences with Coverbs

4. Review of Basic level lesson 1-12

Prerequisites : Chinese Basic 5
LA358 Game Theory (2 Credits)

Introduction, background, rules, and examples

Symmetric games: Best response function, dominant strategies, Nash equilibrium, Iteratively
eliminating dominated strategies, Mixed strategy, Cournot model, Bertrand model of duopoly,
Auctions.

Extensive games: Strategies and outcomes, Nash equilibrium, Backward induction, Subgame
perfect equilibrium, Finite and infinite repeated games, Stackelberg model of duopoly.

Prerequisites : NA
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LA359 Introduction to Corporate Finance (2 Credits)

Valuation of stocks and bonds, risk-return trade-off, market efficiency and inefficiency,
corporate financing- equity and debts, financial markets and institutions, Initial public offering,
dividend distribution, capital structure, hedging, financial analysis, corporate mergers

Prerequisites : NA
LA360 Self and Society in Modern India (2 Credits)

Reading through autobiographies of select Indian scientists, sportspersons, authors, and
activists,

this course proposes to critically reflect on the layered formation of self, society, and
individuality in contemporary India. It will:

1. Explore the self as an evolving paradigm

2. Distinguish Indian notions of the personal and the public
3. Examine the role of privilege in identity formation

4. Analyse life writing as a form of reimagining the self

Prerequisites : NA
LA701 Econometric Methods (6 Credits)

Review of basic statistics, simple and multivariate linear regression, hypothesis testing and
confidence intervals, nonlinear regression functions, estimation problems (multicollinearity,
heteroscedasticity, autocorrelation) and solutions, assessing studies based on multiple
regression, introductory overview of regression with panel data and timeseries data,
regression with limited dependent variables (legit, probit, tobit), causal inference methods
(instrumental variables regression, experiments and quasi-experiments)

Prerequisites : NA
LA702 Advanced Positive Psychology (6 Credits)

1. Introduction: Medical model and its differences with the strengths model. Shift from the
traditional deficit approach to the strengths approach

2. Historical and philosophical foundations both Western and Eastern.

Determinants of well-being- research, implications and areas to explore

4. The study of Strengths: different strength classifications with focus on VIA (three/four
strengths in detail)

5. The role of negative in positive psychology: charting the domain of uneasy but
necessary emotions and experiences.

6. Issues in Assessment of well-being: Tools and their standardization, methodological
constraints, accepted physiological and psychological indicators

7. Prospects, practices and prescriptions for attainment of well-being

8. Criticism and prospects of positive psychology and its practice in clinical,
organizational, health, and teaching

w

Prerequisites : Master level knowledge in Psychology
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LA703 Positive Organizational Behaviour (6 Credits)

1. Introduction and brief overview, need and call for Positive Organizational Behaviour

Understanding what is positive- traits, states, and processes. Understanding POB and

Positive Organizational Scholarship (POS) and their differences.

Framework: Psychological Capital and its effects on the workplace

Framework: Work engagement and its effects on the workplace

Understanding the two major methodological challenges in POB

Positive Organizational Psychology in India: Current position of positive organizational

psychology in India and identifying the areas which still need to be explored

6. Interventions in the workplace: effects on well-being and performance, current state of
positive psychology interventions at the workplace in India, scope of cross cultural
interventions for influencing workplace well-being and performance, designing a
workplace intervention

abrwbd

Prerequisites : Master level knowledge in Psychology
LA704 Literary Theory (6 Credits)

1. An overview of critical theory: from new criticism, to feminism, postcolonialism,
psychoanalysis, structuralism, post-structuralism and reader-response criticism.

2. An introduction to major literary theorists from Aristotle to Bakhtin, Barthes, Benjamin,
Kristeva, Said, Derrida, Showalter, Spivak, and Zizek.

3. Individual case studies of critical papers in literary theory.

Prerequisites : NA
LA705 Cultural Studies: Theo ry and Practice (6 Credits)

Key concepts and debates:

1. Debates on culture - Arnold, Leavis, Thompson, Williams

2. Mass culture; popular culture: Adorno, Hall, Fiske

3. Ideology; hegemony; power - selections from Williams, Althusser, Gramsci, Foucault
4. Representation i Hall

Modern contexts:

1. Globalisation

2. Neoliberalism

3. Social movements shaping questions of identity: gender, class, caste, race, and
sexuality

The texts:
1. Media; spaces; subcultures; everyday practices

Prerequisites : MA in English or Cultural Studies
LA707 Macroeconomic Theory (6 Credits)

Classical Economics: Employment and output determination, Say's Law, quantity theory of
money.
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Keynes and Macroeconomics: General Theory, main prupusitious, analysis uf lite labour
market, on Say's Law and the quantity theory of money.

Orthodox Keynesian School: TS-1,M model for a closed economy, underemployment
equilibrium in the Keynesian model, IS-LM model for an open economy, Phillips curve.

Monetarist school of thought: Quantity theory of money approach, expectationsaugmented
Phillips curve, balance of payments theory and exchange rate determination.

New Classical Economics: Rational expectation hypothesis, continuous market clearing,
aggregate supply hypothesis, equilibrium business cycle theory, policy implication and Lucas
critique

Real Business Cycle school: The transition from monetary to real equilibrium business

cycle theory, Supply-side shocks, Real business cycle theory, Technology shocks

New Keynesian Economics: Core propositions and features of new Keynesian economics,
Nominnl ri iditics, Real rigidities, New Keynesian business cycle theory

Prerequisites : NA

LA795 Candidacy (O Credit)

Theobjective of this candidacy is to evaluate the can
shall include the evaluation of the knowledge breadth of the student, including the research
comprehension.

PrerequbBsutdent must have compdceuierde mehret cfoaurr steh ecr
registered for

LA798 Independent Study (variable Credits)

Students registering for this course are expected to get versed in a particular topic allotted by
the course instructor. The topic and the credits are assigned by the course instructor. There
will not be any regular lecture delivered for this course type.

Prerequi Bhe ssous available only to PG student s.

LA799 Thesis (variable Credits)

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prerequisites: Student must have cleared candidacy.
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Courses in Chem istry

CY200 Smart Functional Materials (2 Credits)

Il ntroduction -tespmastvé@sdtmaueii als with respect
stimul. responsive,si daalandg-stmmthiliiplrespponsi ve
Applicationgtoehirder Wyr tissue engineering, bi ome
mu Htaiyer data writing.

Prerequisites: N A

CY201 Electrochemistry and Charge Transfer Dynamics (2 Credits)

Nernguatei on, Nor mal and For mal potentmnt@l ognskRedo.
Feasibility of a redox titration, redox potent.i e
temperature redox reactions. El ect rfiacd: Dlohuebdrei
of D cluabyl eer structure at e-de ot taggcee < threfoacgye ,0ofdiGd
Chapman, the Stern Model, I nfluence of doubl e | ¢
potenti al r el-Ad li menrs ha rpd (Bauftdtieoreqquaftfi ®eatsiying Falcect
Energetics at Sahidd/sodliidd ! i que df ane erface, Det e

and energetics of surfaces (XPS/ UPs studies)

Prerequisites: N A

CY202 Applied Chemistry (2 Credits)

I ntroductiokinetChemi 8akics in Electrochemistry:
Reacti ons, Basic concepts of el ectrochemical cel
Chemistry, Laboratory vs I ndustrial synt hesi s, H
Prerequisites: N A

CY203 An Introduction to Food Science and  Technology (2 Credits)

I ntroducti on: Food i n relation to health, Cooki
Pul ses; Nuts and Oil Seeds; Mil k and Mil k Produ
FIl esh Foods; Veget abl es anrdi tfirouniatl sS:w g ounepaonsdi tri eoln
product s: structur e, artificial sweetenei §k Spi c
and malted beverages etc. ; Food Adul tmenatlilaor:
contamination, fooadat il awesn td FnbebdtdhroPdrse saenndp | cohyeendi cfaol rs
this process; Food Additives, Food Technology et
Prerequisites: N A

CY501 Quantum Chemistry (6 Credits)

Pr-@uantum t hewmody (rBd daickt i on, photoelectric eff ec
atomdaendrogks¢. wdhe Schr°dinger equation and it
time independent for ms. Eigenvalue problem for
p ar tiidahbl cex , t he har moni ¢ oscillator, mol ecul ar

poslkat es toum qgmueacnh anrieclsat(invdarsti c) . Hydrogen atom
expectation val ues, pdebabt lyi tdiiesstir@ppe nddes.onte B 0 n
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approxi mati on, mol ecul ar orbitals from ivimdamce I
Combiimat of At omi c Orbitals. I ntroduction to coc
or bital sF.octka-€benlsfest ent Field (SCF) theory, elect
principle; electron spin.

Prerequisites: NA
CY502 Chemical Kinetics and Surface Sc ience (4 Credits)

Di ffusi on, Ther mal conductivity, -BMinssctoesiint ye q uEe tfi

St okkesnstein equation Compl ex reactions, Chain
pol ymerization kinetnltishi,t tEbnozsykniem ernmepaecrtaitourr,e Id e p ¢
reaction rateliheaeraAr ahdnnaos equation, I nterpre
Vari ous t heories of uni mol ecul ar reactions, P c
reactions, Ad-adbabawte anrdasxinng processes, Collis
state theory, Activation/thermodynamic paramet et
stat e: Jabl onski di agr am, Kinetics of Uni mol ec
photochemioca&ls senst,umQua el d cal cul at i o-gu e nkxhciintge d

constant, Resonance energy transfer rates (RET)
el ectron transfer, Sol vent reorganization ener
| mpor todncient,erafdascoerspt i on i sot her ms, surface char

tensi on, characterization met hods ( SEM, TEM, X P S

Prerequisites: N A
CY503 Coordination Chemistry (6 Credits)

Transition MetmlctChreamgsh aamddi Ptr operti es of tran:
compl exeessmet r vy, coordination number, i somer i s m,

macrocyclic effect, VBT, -€CFBi taanld stphleiitrt i nigmi tTae
mi crostapbep)] i Rgf,orCFdS(E t o d10 systems, pairing en
compl exes and magnletdics tporrotpieornt,i essegl eJcti on rul es
Laporte Forbidden Rule, Spin Selection Rale Char

ChargesfTaran( LMCT) , Met al to Ligand Charge Transf
Transfer (LLCT), molecular orbital (MO) theory o
l norganic Reaction Mec hani s m: Substitution i n
thermodynakinet iamkli t st ab compl eedxedse,ctl alciolnijtuyg,atte
mechani s m, mechani sm of redox reactions, racemi
sphere and outer sphere mechani sm, Marcus t heo

reactoiforCeg, Rlo ,c oampdounds.

Prerequisites: NA
CY504 Chemistry of Main Group Elements (6 Credits)

Theories of bonding, acids and bases, thermodynamic acidity parameters; hydrogen and
classical hydrogen bond, water, hydrates, hydrogen ions, metal hydrides, activation of
hydrogen complexes; alkali metals in liquid ammonia; boron, boranes, carboranes, borazines
and borates; allotropy of carbon; silane and polysilanes, silicone Polymers, silicates;
compounds of nitrogen, activation of nitrogen, nitrogen fixation, hydrogen, halogen, oxygen
and nitrogen compounds of phosphorous; oxygen and singlet oxygen, ozone, complexes of
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molecular oxygen; N-S compounds; sulphides, oxides and oxoacids of sulphur, chalcogenides
and polychalcogenides; halogens, polyhalides, interhalogen compounds, charge-transfer
complexes of Halogens; Compounds of Xenon and other noble gases; Zintl compounds and
homometallic clusters.

Prerequisites: NA
CY505 Organic Reactions and Reagents (6 Credits)

A brief introduction to sobsdatiuomonreec@Uc¢cmi oyt ior
and pericyclic reactions. Functional group trar
Mi tsunobu and related reactiony,nunlteomhicltii®ns whH
at saturated carkdorave@ebeodpsd in et hers -and esH

conversion of carboxylic acid derivatives. Oxi da
and detailed discussion ofutbkenommumsi maegamase o
reagentmetl aBNmased oxidizing reagents: DMSO, per ox
oxidati on. Mi scell aneous oxidizing reagents i
Reducti on: Homogeneous i aodsétievber ogemoowan,e MDased
chiral reagemdti orhsy daloumi ni um, tin, silicon bas
met al reductions. Selectivity and protecting

regioselectivity darmd extaanpe ese | eatoitwictty nwi groups
aciketones and al dehydes. CyAll deard dri ¢ 4 ®tni ogre;acd e roars

di enes, dienophiles, selectivity, intDiaemosl eAd udlear
reactBdhpollar cycloaddition reac¢tidompo;] agepdai dle s
cycloaddition reactions; gener al features,
rearrangements: Il Il lustration of electron deficien

e X apnh e s ; Sigmatr opiCd arisemr eaamgle neerntasné ¢ , r €apeamnd
Cope rearrangegmmatseppRec3rearrangements and ene r

Prerequisites: N A
CY506 Inorganic Chemistry Practical (2 Credits)

1) Synthesis inorgacompanddsoordinatio
2) Catalytic reaction and techniques.
3) Ruartiifoin and separation techniques.

4) Characterization through analytical techni que
5) Qualitative determination of compounds, mol ec
6) Quantitative estimaulens ahdcempmaentds, mol
Prerequisites: N A

CY507 Statistical Mec hanics and Thermodynamics (4 Credits)

Concept of ensembl es, partition functions and d
grand canoni cal ensembl es, canohucati ams, gBalntdz
Fer-biirac afEkdnBoee hidnstr Choonical partition func
partition f-iumtcenrn ant iofg npaarti cles, Transl ational,

functi ons.
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Temperature dtelpensgdeancmrdovdirial coeffickEeanttei Mher
and Debye models. T3 dependence of heat capacity

Fermi function, Fermi energy, free electron mode
conductcitono nesl.e

Prerequisites: NA

CY508 Molecular Spectroscopy (4 Cr edits)

The rigid diatomic rotor, energy eigenvalues ar
rotational transitions, the role of rotational
detmi ning all owed rotati onalpodnertgymilce wreolt-so.r sClaans
rigid rotor. Vi brational spectroscopy, har moni c
mechani cal and electrical anhar momi oift ya,n hae Imomtci
constant and equil ulkmicym fviolnr &tuinadmalient méqg and o
modes of vi bration, G and F matrices, i nterna
transi ti eOwosndoFr agpnrciknci pl e. Vean ircualle &,r apnasriittiyo,n ss.y
spin selectianionl ef. tP@ansiitz ons. Fluorescence
spectroscopy, polarizability and selection rul es
Prerequisites: N A

CY509 Bioinorganic Chem istry (6 Credits)

Met al ions in biolodgyfundteii-ehfoecaatrirweeatcer eanand f
met all oproteins and metall oenzymes with wvarious
oxygen binding propehlrd me sprodh enierme¢ caonrdd inncant i on ge
el ectroni c-osetrrautcitvuirtey, ecfof ect, Hill coefficient al
bound species by Raman and infrared spectrosco
model s of hemanearsd/ shemisr.orE t r atascftarveprsdattesi msst r uc
f umotsi of ferredoxi n, rubridoxin and cytochr omes
cytochr ome P450 and their mechani sms of actio
applicatipdrmd dwbs wtascpes (e.g., Tc & | ) dmsd MR, ag

Hg and Cr toxic effects with specific exampl es.

Prerequisites: N A

CY510 Stereochemistry and Reaction Mechanism (6 Credits)

Stereochemistry: I ntroducti on t oupmo.l edopaci tsyym
prostereoi somerism,onhomieaclliagames odndtfeaees, ste
and NMR spectroscopy. Centre of chirality, assig
axi al chirality, pl anascrcipit oalki tfyoranalbslbéluit ei t:
Conf ormatienal angtyic systems, cyclic Syst ems
conformation and reactivity with examples from
group participation, matiomnabhdool|l eaaageons$, epox
correl gatwieem kenformation a-EHi eleaegueaildamme tWICis t ¢
principle.

Stereoselectivity: Classification, terminol ogy,
di asteretoysedradtéwvanti oselectivity ialkiladriagcffiean
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Circular dichroi sm, ORD, cotton effect, applica
illustrating the usefulness of Cotton effect.

Reaction mechani srmesactDefni nmetci hoanni sfm, transition
gual it atrieve Spibstt i tuent effects, | inear free ener
related modifications. Basic mechanistic concep
Hammond pest @élaantniet t principle, isotopedleaddect s,
catalysis, and nucleophilic catalysis.

Nucl eophilic substitution, various types, stabil
and basicity, nei ghlpaai iomg agdourpeapaminige ment s,
substituti dm srsea acatl-c lbaansds i ncoanl carbocati ons.
Rearrangement s: neighboring group participatior
di enpmenol , benzilieVi IHavidearskansdd n Bracmayrerrange ment s
Prerequisites: N A

CY511 Physical Organic Chemi stry (2 Credits)

Symmeadgygpted orbitals. Mi xing rules and buildup

compl exes. Energy surface for bond br eadkntnrgoland
Cur-Hammet t principle, Hammond Paseslt atar Reaat.i
carbanions, carbenes, benzyne. Empirical scal es
Mechani sm acceernkirggy tcoorfrredaati on abnhbdeopbpyrespomde
interaction. Illlustratiyveeéanampheéi pl,i Haamefttean
Prerequisites: N A

CY512 Thermal and Photochemical Reactions (4 Credits)

El ectrocycHiFirconrteiaecrt ioonbsi t al , ioarbidiadgraannds ,stcadres er
orbital symmetries,onand ad ro natpircoatchams ittoi el ect
Woodwdlodl f mann rul es. Ther mal and photochemical

reactions. FMO, orbital ramg, samade acomatilatitom!
approaches. VariouscyfbkPeadafdianidon][ 4r+e2alct i ons. Al d
Sigmatropic reactions. Phot ochemical cycloaddi ti
basics and mechanisti cabrirreairplaemg,e mhos pc Remict
chromophores.

PrerequiAsit es: N
CY513 Physical Chemistry Lab (2 Credits)

Study of charge transfer compl exes using color
guenching, Phase behavioury stuple ®tsr,oseagité¢ oaandk i m
Study of i nter mol enddu Ingr, Dy dcrad ggemt ibon Studi es
Programming and electronic structure calcul ati on

Prerequisites: N A

CY514 Organic Chemistry Lab (2 Credits)
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Separation okturae bbharyorgmni c compounds,

chacterizati on of biologically relevant organic
bi-wour ced organic compounds, target orien
emer ging applications, temphwpsiedal symhhhiceaatser aonf
nanomaterial s for diverse applications.
Prerequisites: N A

CY515 Computations in Chemistry (2 Credits)

Ti mendependent perturbation theorgthadegemel &man
Feynman theorem Spectra andersmrayxmholes offorhedti arr
Oppenhei mer approximati on, hydrogen mol ecule ior
mol ecul ar orbital met hods: Detail @ . c £lod ylaad toimo |
mol ecul es and hybri eéiysdteimsmcakn€lo Hi hgat ¢d fpriontier
configuration i-hoek amet nmchs Haelemeefi el d met hod &

HartreeFock, Root haan Equations.

The conceuwpts,ofsygnnoetry operations and symmetry
repesentati ons of symmetry operations, point g
character tabl es. Great orthogonality theorem a
atomiictalrd in Iigand fields, mol ecaharf ommirtmal s
vi brational modes, selection rul es in vi-brati or
Hof fmann rul es. El ectronic structure calculati on

PrereqgwWwAsites:

CY600 Physical Methods for Structure Determination (6 Credits)

Il ndtuotion to a wide range of experimental- met hod
ray diffraction; Electron emission spMethodss,opi €
Xray Photo electron spectroscopy (XPS)aphthiher ma
techni ques, mass spectroscopy, surface area ana
testing; El ectron microscopy

Prerequisites: N A

CY601 Principles of Photoche mistry and Molecular Spectroscopy (6 Credits)

Mol ecul ar or bi tCaoln domiermpm iypl eFramdé vi brati onal st
spectra. Fl uorescence and phosphorescence, Sol
spectroscopy, Vvi brRamamaBf fsepcetc.t r oscopy,
Prerequisites: N A

CY602 Macromolecular Chemistry (6 Credits)

Il nt roductto macromol ecul ar science wi t h respect

nomencl atur e; pol ymer synt hesi s copol ymer s an
mor phol ogy; physical properties of polymers; net
pogtol yamatriion modi ficati on. Functional Organic Ma
Prerequisites: NA
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CY603 Organometallic Chemistry: Principles and Applications (6 Credits)

Def i nitthieonf, i r st few organometallic compl exes,

organometallic cempocunos, ruhe. 1®i fferent types
Me t-all kyl s, aryl s, hydri des, organometalli-c bond
bown i gands such as <carbonyl s, phosphine compl
compl exes, igol Pbatdamenal ag reaction process: o0Xi
el iminati on; insertion and el imination;n, |l iganc
nucl eophilic and electrophilic addition and ab
met hodeser agge met hods for t he preparation of 0
spectroscopic and analytical techniquesndor t h
reactivates. Synthetic Applications: Coupling

reactiaogmo,nytati-kmandcPauvsaanti on, ol efin oxidation
reactions, hydrogenati on, hydrof ormgl gtmnepbphzatiism
reactions. COR acti w&t a eomi,va&x i on, cl i cakc tciaotna.l y s i
Prerequisites: N A

CY604 Solid State Chemistry (4 Credits)

Crystal structure of sol i ds; prepar atiatd omet hod
crystal structure determinati on; phase diagram
magnetic properties; conductivity,; Nanostructure
conjugated polymers, fullerenes, carbon nanotube
Prerequisites: N A

CY605 Advanced Organic Chemistry (6 Credits)

Retrosynthetic Aneaelsysamd tBarsmicn oplroignyc i @f retrosy

convergent synthesis. |l mportant strategies of r
i mporftuannctt i onal group interconversions Protectin
hydroxy, w«arrthoxwll,, car boxy ami-mar bgrnoumws!| tampd ec a
chemand regiosel ective protection and deprotec
deprotection in synthesis.

Selectivity in or garmikaqgssstyamtéehoeesnian:t ti golsefivaercgeentv e d
synt hesi s: Designing organic synthesis, Asy mme
organocatalysis, chiheoey alpipcr oaahbemneds . N Principl
enzymes in the syntheis of i mduwssttreiral,| ys uigmp o rntua
derivatives; enantiomeric pure compounds and bic

Met hodol gies for -Thmewmbem@gducmednhumf a8d | arge ri

in natural product synthesicon difetmbombdeledi et Eobpc
rings. Application I n organic synthesis.
Prerequisites: N A

CY606 Advanced Inorganic Chemistry (6 Credits)

Bi-ionor ¢Cahreint stry: met al ions in biology, their o
and Bohr Etfectzathbamadofsp®cies by Raman and inf

70



met hods; representative synheinea iscy smoednes .sf BIf e chternmoe
proteaative site structur ezaanndd cfyu nocathiaaomse.t Péii tr a
mechanosmacti on. Metals in medicine; I norganic R

Prerequisites: N A
CY607 Interpretative Molecular Spectroscopy (6 Credits)

Mass spegtrbmetproduction and analysis of positdi
of i sotopic abemdansgeg Mmeagmentati on modes and re
spectra of certain chemical clvdsssiehd .e , Ell aotrrecciea
phosphorescence): Simple chromophoric groups, c
Characteristic f abosroggrniicon amd i norganic C O Mg
spectroscopy: .Characteristic group frequencies
magneticceespeanroscopy of compounds containing
I dentification oifcocgmamocnadandusinmg gaoambi nati on o

Prerequisites: N A

CY608 Nanostructured Materials (2 Credits)

Concept of col Ipogiopertiedsctofi cadl |l oi ds, zet a p
nanomaterial s, DLWWOr dyheRulyen SkEmhudatmea p @r ti cl e sur
adsorption isotherm (Principle). Surface functio
to andggfmdmiooncept, Application in subsurface

semiconductor wordkn ftumrcau ol amordturl altlied sur face f

Prerequisites: N A

CY609 Chemistry of Materials (6 Credits)

Mol ecul ar orbitehncedelsemd pt mohec Wlaar orbital t he

moment , resonance, delocaligaltidsn., Gomommagatedos
synthetic methods. Fluorescence and phosphoresce
yield (QY); QWeasoamsd fQvyr>1; concept of 1 Ei nst e
Fl uorescence quenching and mechani sm.

Il nt roducaciroonmotloecnul ar science; pol ymer synthesis
copol ymer s and i onomer s; pol ymer Ptrropetrdrn e s arc
pol ymer s; Functional Organic Materials.
Definition of organometallic noomphékées, cbmel e

t hermodynamics and kinetics of -edregamome traulllei.c Dc
types organometat-dalil kybendiamg:!l sM hydri des, orgart
mul tiple bonds-shouomnmpll e gasash spyclhs ,aspltosphine con
theory of organometallic complexes, application

Prerequisites: N A

CY610 Molecular Physical Chemistry for Engineers (2 Credits)

Brief review of el ementary tahwesr nodd ytrhaemintosd yanmadmi acp
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Gi bbs free energy function, chemical application

Basic guant um chemi st rhbygx, paaprptliicclaet i oni n otf
Schrodinger equation, particl e riyn tao btohxe  eanpeprl g ect
el ectrons, atoms and mol ecul es.

The kinetics of gases, Chemical ka moe tsiucrsf,a c & .1
Li gmatt t er interactions andiwmol et RLaf |l uspectcras

Raman specopy.

Prerequisites: N A

CY611 Energy Storage Materials - A brief overview (4 Credits)

l.lnduction to vari outse cbhansoilcogeineesr.gy st orage
2.Verity of batteries and its technology
.. Nonardeabl e and rechargeable batteries
. LeaMdci d batteries
. Met almetAdladdn batteries
3.Supercapacitors and its working principle

Prerequisites: N A

CY612 Molecules in Electric Field (2 Credits)

I ntroducti on t o response of materi al s i n
hyperpol ari zabatliianes, therey,turbinear respon
polarizability and firsttieasnd ofs edciofnfder e hy p emoy
Gaussi an software.

Aim of this cour se is to provide ¢me beshavent
under an externally applied el ectric field and

i n sfuceh ds.

Prerequisites: N A

CY613 Materials for Emerging Applications (2 Credits)

I ntroduction to physi ctal e pprroi pnecritpil eess roefs piomysc
materi al s, wi t h emphasi s on thherdesi grdevibt¢
technol ogi es as wel |l as emerging and potenti a
these funct-i @esnasdi vestmamwelrii al s in 3Dclpgdmitnghggl asa
smart building and energy storage technology.

Pr egruei si t es: N A

CY614 Biomaterials Science and Engineering (2 Credits)

I ntroducti on to Biomaterial s, Bazlk garodndhlisst
chemical), ,RebBioobabiddatyi on, BiofidAmalMati erail a|
i nstrument s, Bi ol ogi cal responses, compatibili
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Responséi €Cmaderi al intesact(ion,vi vanimoalel s) i alM
cl assifications, tympelsi,cati ohassifi cRdliyomer s
Hydrogel s, Drug delivery systems/ enc.
cardiovascul ar /lpmdImogiacggl!l/ opht hat eappaliscati 6mos,

Prerequisites: NA

CY615 Power of Computation in Chemistry (2 Credits)

I ntroduction to quantum chemical approxi mati ons
optimization, stafdyclmd mea®lmgmde acti iomn,0f various S

Prerequisites: Basic quantum mechanics, familiar

CY616 Molecular Geometry Predictions (2 Credits)

The meaning of geometry optimi matiucsef uba®iMs meeth
( manly HF and OFT) used for geometry optimizat
optimization techniqgues ( GBENedws;Raphrsjong atwe t hGn adis
met hods. I ntroduction to Gaussian and GaussView

Preukegites: BasichaQuarst um M

CY617 Introduction to Solar Energy Materials (2 Credits)

Light harvestingapatetegi aksrim@anidn oxide/ halide

met-ae¢ mi conductor junction. Conjugat ed spios yared b
propertieand DB&SCovskite based systems and thei
application. I ntroduction to energy storage syst
Prerequisites: N A

CY618 Bionanotechnology (2 Credits)

Il ntroducti on t o nanomateri &lixs arcd dbinameoridermatner

applications; synthesis and biofunctionalizati ol
knockdown;-Ca&sR9d SP®&r genomic engineering; protein
met hods; amyloids, anti pboldi esenasdrnsihceaell ebai popsbecnbsect !
nanopore technology, artificial organell es, and
Prerequisites: N A

CY619 Industrial Inorganic Chemistry (2 Credits)

1. ]l mportance of chemical industry.

2. Il ndustrial materi al s for envd r emree mgtyal st om el
appltioas.

3. Il mportance of primary inorganic materials, c

4. Mi neral fertilizers, met als and their compoul

5. Conversion methodol ogies of raw materials i ni

6. Met alliltiti um, sodium and its compounds.
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7.1l norganic pjgmenheponeND2ZnS, ZnO and Fe203,

Prerequisites: NA

CY620 Photocatalysis in Organic Chemistry (2 Credits)

Basic principles of-l ipdhtott ophotbyai al ysoviis,i bpkbotor

phot ociast;al gpslg@atnocst apfetocatal ysis in synthetic
photocatalysis in total synthesis and pharmaceut
Prerequisites: NA

CY622 Introduction to Molecular Modeling (2 Credits)

Basics of mol ecul aratmmdceiasnndg! i Rapires enf mol ecul
target Bmddntehdcation and steps involved in dr uc
Model ing met hods: Mol ecul ar docking, protein str
of | i gaadtsijvteat s-aetcvity relationships (QSAR), p
physiochemicatompopedsi es of

Wor king with modeling tool s: Pr eMODIEnL modle IPihryg eu s

its wval i dRanaocnh aunsdirnagn pl ot ,siamgl e essuPayl Mozlatd mdh Suw
PDB vi ewens®.in and | igand preparation and mol ecul
Prerequisites: N A

CY623 The Chemistry of Life (6 Credits)

I ntroduction to cells, chemistry cohfr ocnedslaosnbeand b
genomes, DNA replication, repair and cetbmbina
mol ecul es and systems, visualizing caenoll ®cumembr
and electrical properties of me minrée € 8, sonténg
I ntracellul ar membrane -mi ad®thondcehnheorrgoypd a e h s er s
signalling, cytoskel etons, cellcaomgelre, deglkl odmea
multicellular organi smyalst emaamimd |li sn farcd itoings ue er e
adaptive i mmune systems.

Prerequisites: NA

CY624 Chemistry of Heterocyclic Compounds and Natural Products (6 Credits)

Heterocyclic Compounds: I ntroduct i onhettoerhoedyealoesy
in medndimat ari als, systematiccommenotdat uPeepéar b
reactions and chemical proper tdoempoundshrwiet meombe
t wo hetero at om, four me mber ®d ehtdd read oxtya@m.i ¢ Stcroun
sythhesi s and reactivity of f i veonapnodu nglis x Wme mma |
heterocyclic compounds: Pyrqalieolinean, solqguoplé¢
et c. Named reactions of hetseumlhcyasi i estmp Bema r
synt hesi s, KKoorr apdr Palaé <Lwnmrideheaecstiisa n ,BaRdrdirenls o n
synthesi s, LoH&TFrmygn g reactpegni diHaent ggnohhesi s, B
Chichibabin reations. Niar taur roadlu cR rso danc e dsry y gr odl iress @otf L
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and chemical properties wtferaolikdasl.o i RIfsy, s itceorcpe nmioci adl
amino acids, chemicaproepathibecansdbdmpbhpapti des,

Prerequisites: N A

CY625 Cheminforma tics and Rational Drug Des ign (6 Credit)

1. Introduction.

2. Structure of macromolecules.

3. Computational representation of chemical information.
a. SMILES - Simplified Molecular Input Line Entry Specification.
b. InChi - IUPAC International Chemical Identifier.
c. 20 and 30 Molecular Structures.
d. Other representations.

4. File formats (Plain sequence format, FASTA, GenBank flat file format, EMBL,

NBRF/PIR, Swiss-Prat, PDB).

Molecular descriptors.

Molecular similarity.

7. Chemical databases.
a. Searching Chemicals using online resources.
b. Applications.

8. Biological databases.
a. Nucleotide and protein databases.

Pathway databases.

Literature databases.

Searching Web-based Biological Databases.

Sequence Analysis and comparison.
f. Patterns, Motifs, Profiles and Domains.

9. Data mining.

10. Molecular drawing and interactive visualization.

11. Computer-aided drug design (CADD) techniques.

12. Virtual Screening.

13. Drug-target interactions.

14. Combinatorial library design.

15. ADME properties, drug-likeness and druggability.

16. Molecular dynamics simulation.

17. Hands on exercises.

o o

®ooo

Prerequi NAtes

CY627 An Introduction to Catalyst Design: Function and Application (2 Credit)

Concepts in Catalyst: Design, Homogeneous Catalyst, Heterogeneous Catalyst, Metal Based
Catalyst, Organo-Catalyst, Bio-Catalyst, Solid-Acid/Base Catalyst, Dual-Function Catalyst;
Frustrated Lewis Pair (FLP), Engineering a Catalyst; Preparative Protocol, Characterization
Techniques. Catalyst Function: Selected Examples of Industrially Important Catalytic
Processes, Oxidation, Reduction, FLP Catalysis, Hydrocarbon Activation, Asymmetric
Catalysis; Catalyst Poisoning, Transition State Model, Surface Phenomenon.

PrerequiNAtes
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CY628 Nano-engineered Molecular Material s (6 Credit)

Introduction to nano-engineered molecular materials; design, tailoring, and combination of
chemical building blocks as carriers of desired physico - chemical properties to make such
materials; structure-property relationships; application of such materials in automobile
industry, aerospace and aeronautics, building/construction industry, consumer electronics,
fuel cell, batteries, sensors, actuators, pharmaceutical industry and biomedical applications.

Prerequi NAtes
CY629 Introduction to He alth, Safety and Environmental Practices (2 Credit)

Concepts of HSE, Introduction to occupational safety and health (OHS), OHS regulations and
law in India, technical standards, codes and guidelines on OHS, national and international
standards of personal protective equipment and fire protection, health and safety at work
place, hazards and risk assessments, waste management, fire protection and prevention,
principles of chemical safety, radiation safety and bio safety, emergency preparedness,
environment management and pollution control.

Prerequi NAtes
CY795 Candidacy (0 Credit)

The objective of this candidacy istoevaluate t he candi dateds ability to
shall include the evaluation of the knowledge breadth of the student, including the research
comprehension.

Prerequi Stuesnt mu st have completed the course
regredef or.

CY798 Independent Study (variable Credits)

Students registering for this course are expected to get versed in a particular topic allotted by
the course instructor. The topic and the credits are assigned by the course instructor. There
will not be any regular lecture delivered for this course type.

Prerequi Bhe esourse is available only to PG stude

CY799 Thesis (variable Credits)

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prerequisites: Student must have cleared candidacy.
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Courses in Computer Science and Engineering

CS100 Software Tools & Technologies | (4 Credits)

Scripting Languangneisng( s hpeyltlthomr, oglJraava Script), We
programming tool s, Document Processing tool s.
Prerequisites: N A

CS101 Discrete Structures | (4 Credits)

Sets, relations, functionsexBmplen ohepcoofrapnbps
by ndaadiction, inductive proofs. Combi-nakeri cs:
principle, recurraticegrfelmect iomss, glrmleyads count i
probabilistic method #enx cdamhbioma tpordiuncdsii,plientcdl unsturm

theory and group theory.

Prerequisites: N A
CS102 Data Structures (4 Credits)

St acks, LQusetuse;s,Sorting and Searching; Trees, Tr e
Bi nary Search Trees; Graphs: Reprneads dntFatrisée n Se abe

Prerequisites: N A
CS200 Software Tools & Technologies Lab Il (4 Credits)

Software MdadmaodesmendVS, | ab exercise for developi
progr ams.

Prerequisites: N A
CS201 Discrete Structures Il (2 Credits)

Bassi cof graph theory, For mal l ogi c: Proposi ti «
compl eteness, compactness.

Preukegites: N A

CS202 Algorithms | (4 Credits)

Al gorithm analysis; wor st and average case; Rec
sortindgeaznd one Randomi zed techniques,; Search str
i sts, hash t abalnensi;ngDyannadmigcr eperdoygral gor i t hms; Gr a

and dfeipt$t sear ch, MSTLomphet eeptr opd & Ims ; NP

Prerequisites: N A
CS203 Theory of Computation | (4 Credits)

Al phabet s, | anguages, - dieitneirtnei n$ 5 &d eetr maarcihd tndercs f i
aut omat a. Cont ext Free Gr ammar s, Cont ext Free
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Aut omat a, Pumping | emmaornor C¥FKsalagar iatphpnh i Tuwartiir
Variant s, Undecidability theory

Prerequisites: N A

CS204 Computer Organizati on & Architecture (4 Credits)

I ntroduction, Overview of basic digital buil di nc
comput erer Nuenpbr esentation, Assembly |l anguage pr
Basic building bl ocwkbst rfaoat drh,e RAHLIUf, t Ard,deMuyl tSi pl i c:
Contr ol path microprogramming (only thembdga), I
organi zati ormROM,e cRhAN,l oEgPyROM, FIl ash etc. Cache; C.
for unipr degsorl /(OsiSmbbl eicnkt,erlr/u® ttse,c hpnoilgluiensg, DN
Prerequisites: N A

CS250 Operating Systems (4 Credits)

I ntroducti on, PrSoycsetsesme sCaadnds; Thr eads Concepts; CP
Synchroni zati on; ClassiCamadsumeobl ediisni 6 Br opdhuicleas ¢
Deadl ocks: Detecti on, Preventi on and avoidance

Segmentationé& PagingedDemaddDPagtetihgri &3 lorgani za
Protection Mechanisms; SystXmnldhrNeTat s, Case stud

Prerequisites: N A

CS251 Introduction to Language Processing (4 Credits)

Compil er struscytnutrhees iasn amoydseils of ocempiof atti oompv ael
based approach to compiler constructtiaxn.dilrexitca
transl ation, Type checking, Run time system, Il nt
Prerequisites: N A

CS252 Algorithms 1l (4 Credits)

Reviewing sorting and graph algorithms, Linear |
compl etlAempersexi mati on al gorithms; Randomi zed al go
Prerequisites: N A

CS253 Theory of Computation Il (2 Credits)

Reviewing damdcepgt Maethi nes. Time and Space bounde
theory of NP compdrettem etsisme Ilannd odpadd compl exi ty

Prerequisites: N A

CS254 Database Management Systems (4 Credits)

Overview of file organisaecbn tedbrxedyuyebasbkbedue
trees, Dat a model s: relational, net wor k, hier a
cal cul us, nor mal for ms. | mpl ement atecotni oonf ogfu edrayt
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recovery methods, Codauarkasesperatiodscobnon to
systems.

Prerequisites: N A
CS300 Principles of Programming Languages (6 Credits)

Brief history of devel opment of p ri ongprearnamii nvge

programming, functiommadgmpammirmgnmamd , olbbjogdétc ori en
Values and types, Notion of wvariabl es, Lifetime
Bindings and environments, bisdabies,anscadyeal@amo
Abstr acptrioocne d udr affunacnt i on abstractmomaemo rTpyhpiec styysp
systems. I ntroduction to polymoverhlicand i nTgy,p e a roa
pol ymor phi sm, pol ymorphic tiypfeaerieinhofgead ealcec kiud g s
monomor phi c dtuyepeaso,n itmot rpol ymorphic type inferen
Logic Programming, Object oriented programming.
Prerequisites: NA

CS301 Computer Networks (6 Credits)

Layer approach, ePcahcnkiegtu esswi tRcehrifnogr mance metri cs;

DNS, WWW; Transport Layer: TCP flow control, err
control, UDP; Net work Layer: Il nternetworking, T
Routing anadt etdheprrod ocol s, | CMP, ARP, RAWRPHC DHCP,
I nternetworking, Mul ticast routing, Queuing di s
Data I|ink |l ayer: framing, medium access mechanis
key tcogrmpaphy, digital signatur@®DN famae wdDlplesr; fAd

Architectures.

Prerequisites: N A
CS499 Thesis (Variable Credits )

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prer equlihdist cso:ur se i s only f.or BTech Honours st ucf

CS500 Science of Computation (TOC/DS/Algorithms) (3 Credits)

Reviewing concept of mathematical proof, set s, [
pi géhond e primenpaey Ebdbecepts in Graph Theory

For mal |l anguages and vari dcugi ce mplwt atmiad o al, R @ ¢
Aut omat on and Turing Machines. Hal ti#dgr Br-oNIPem

Complete classes

Met hods for anal ysiisngofanal georairtcthmsn.g, ®&émgbori t hm
Di viCoaquer, Dynami.c @rreoplr aanimg carga b & mefeiprbdte asle &r c h
MSTs, shortest paths.

Prerequisites: N A
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CS501 Computer Systems (OS, Architecture, Compilers, DBMS) (3 Credits)

Basiccepdrs of operating systems, architecture, C
Sy gnse
Prerequisites: NA

CS502 Graph Theory and Applications (6 Credits)

I ntroduction to graphs, diagraphs, Pat hs, Cycl es
and eg,cli somor phi sm, cut vertices, cut edges, c
teae.

Graph Classes: trees, bipartite graphs, planar ¢
Coloring of graphs: Vertex coloring, edge colori
Mat chi ngs: Per fect mat chi ngs, Hall ' s theor em, Tu

Petersen's theorem.

Prerequisites: N A
CS503 Lightweight Cryptography (6 Credits)

The Why and What of LightwOugihyi nCr ybt ot wphght
Har dwaftwea/r®o0 Peawessheght wei ght bl ock iomisp heprush | i lta skh
cryptoglireepmhdys i n | i ght weliigmd a rd/ elsiingesa hfeoorp empart t of
MI L P, SAT and SMT.Faaml V doang ivziatthL WCo ol s : . beaggiegn Gur
sttegies for (lightweight) cryptog.rFaapihliicemmhazradwa i
with tool s: Leonar dd$geatsrt iam,dd Kg d & hr Qidnddioaunrtc e e
crypt odddammy ed cic yptt maSadayritccadond i e adrt.s i n LWC

PrerequCs$S533>s:

CS505 Big Data Analytics (6 Credits)

I ntroducti on Wh a't i s Bi g Dat a. Maj or tool s u
Fundamental s, Selected Topics of Di stHattodbpd Sy
Fundamentals |1 e)HDFSp arMa pFuendduadimemd amentl gl sSplalr k(
ML, Spar kDL

Prer eqgupsirtags:ng Syst ems

CS510 Approximation Algorithms (6 Credits)

Brief I ntrodanmpglioinenes NPand approxi mation al gori
| ocal seardhaat aramddidygpami ¢ progr ammi nagxatliioresa,r
randomi zed approximation algorithms, Semi defini-t
Rounding of LP Relaxations, Hardness of approxin
Prerequisites: N A

CS511 Introduction to Form al Verification and Its Applications (6 Credits)

I nt rtoidounc t o For mal met hods-chhfeckengfi Madiedbhi agds
f i rsittaet e systems; -omdeodluogionand tempobral | ogi c:
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in | ogicsgi SBiomrDQi aber ams; Al gor i t hmst of oSP 1 INT La nadn c
NuSMV moldedker .

Prerequisites: N A
CS512 Parallel Algorithms (6 Credits)
I ntroducti on: Di fferent model s of parall el c

interconnecs,jonsymehwom&kus and asynchr omauws. mode

Basic techniqgues: Matri x mul tiplications, Sor
divide and conquer, partitioning, Pipelining, T

Gr aphor iAtl gms : Connected Comp o nTe narsd S hGorratpens t ¢
al gorithms.

Al gorithms on Asynchronous meddalu,c tlicamg, ©@fR Pas a |

|l mpl ement ati on: I ntroduction ductto onPar alol elMPRAT
OpenCL.
Prerequisites: Design and Analysis of Algorithms

CS513 Electronic Payment Systems (6 Credits)

Evolution of currency,; Traditional payment i nst
debit systemstebygst Ems:t ecmrsediltmpcaacrtd sofsycsommuni ¢ a
smart cards, i ntroduction to various stakehol der
aggregator s, payment gateways, payment processort
I ntegrity, Losxofofseaorntcreal ,Delmasg eri ali zed money &
money, digital money, el ectroni c money et c. P
anonymity and traceability; payment fsiectattlieonme nt
aut henticati on,

autrhiozati on and settl ements, cryptographic techn
and symmetric key cryptosystems; passwor d, t oke
case studies in India: rEgMV Natainadmald smd melbirtoy todr
coll ection, paytm and other wallet systems, NEF
enabled payment systems (AEPS), frauds and den
concepts: ceréephiadicatdisgi tholn siagnanurevocaeli binki

t wobactor and multifactor aut henticati on.

Prerequisites: N A

CS515 Randomized Algorithms (6 Credits)

I ntroduction and basic tool s: random sequence.
l i neamgruenti al me$ thaotdi satnidc aolt hteegst.s f or random n
Kol mog®miorvnov test, empirical I tuhnei of roertm crad n dlon

sequences.

Tools and techniques of randomi zed maolmgonrt ist hanmsd:
devi atimegyaliatil es.

the probabilistic method: Lovasz Local Lemma, M
techni ques.
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Applications: Dat a structures, hashing, i near
probl ems, graphr opi onlat emsa,l gappdhmnd , st pabat edl ahg
cryptography, online algorithms. Derandomi zati on

Prerequisites: N A
CS525 Distributed System (6 Credits)

Definition of distributed systems.
Goals of di stributed synsst eon: DOpalnalkeislsi,t yDi mPerncshii

| mpl ementation problems, Hardware organization, T
Concept of Clock: Notion of sol atbatsiende neensdh awailslm
Logical clock, TempdBrialstaom idfghi éembhpeoasoaevenbspcol,
EggSandoz protocol, Mul ticast message ordering.

Gl ob al St at es: Cuts and Gl obal St at es, Al gori th
Safety, Tdemeottoon Ring, treeeand weight throwi

Leader El ection: | mpossibilibagedeallgos |t Bmé )] y Di
spanning tree algorithms: Single initiator and N
Mut ual Exclusitomsedosndiud dotkteas e dNos o on s, Lempor

algorithmgr &wahbhrs al gorithm, Mbakawa's® | alt-gomnist h 1
Kassami's algorithm, Singhkldsed adlggariitthhmm. Ray mon

Agreaemeand Consensus: Equivalence ofercadnsPamdd e np
and its sol u$ShoxnBgé&adanmlogdr it hm.

Prerequisites: Basic Knowledge about OS and N/ W
CS550 Machine Learning (6 Credits)

Supervised Learning i(de)g,r eslsiimenadrClmecddalfs:calti near

Regressienal iGGeend Li near Model s, Support Vector N
Met hods-c|l Mauds t Bt ructured OQut put s, Ranking- Unsup
means/ Kenteraenls ,K Diahéngi cRemducti on: PCA and kernel |
and rMax Compl eti on, Generative Models (mixture
Assorted Topi cs, Evaluating Machine Learning al.
Met hods (BoostRamgd o mBakRgqri ensgt,s ) , Sparse Modeling

LearnndagFeaature Representation Learning.

Prerequisites: N A

CS551 Software Engineering (6 Credits)

Software Process Models, Requirement analysis an
monitaog, Design principles and stredtpredr dmmi g
verification etomzcteipng,purpodtseag | evels of testing
testing, different test case generation approach
Prerequisites: N A
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CS552 Network Science (6 Credits)

Background, Graphcelp¢esr,y Ne¢ewatr &«d aoahysi s metric
real net wor ks, Net wor k model s and efhraerea cNeetrw osrtkisc
Smawdérl d Networks, Commugi Phedementi on, Speedin

Prerequisites: N A

CS553 Cryptography (6 Credits)

I nbduction and brief history; mat hemat itcismebackg
pad, stream ciphers, bl ock ciphers, hash f unc
authenticatad entoymat 0on security VsS. comput
f ument/iper mut ati on, pseudorandom function/ per mut a
l ogarithm probl ems; asymmetric/ public key cryp
encryption amcdemighnatsuwerce es sharingHel denandikstyr i
agement protocol, Ker ber ost; hea nf iardsua mogendpytt. @ pi ¢ : E
Prerequisites: N A

CS554 Blockchain Technologies (6 Credits)

I ntroduction t o cryptogrgaphRr ooGr ypt oovwrrrkencRr, oo

Di fferences bet wegnagcdy Bl ockrctheai n, Security pr
Bl ockchain Networks and Anonymity, Et her eum, Zc a
Prerequisites: N A

CS555 Computer and System Security (6 Credits)

Basic Crypto: Public key and Provacel ey Amtca
Cryptographic protocol s.

Operating System Security: Aut henticatio
Program Security; DHesnceotvreartiinogn Tersd ilBxpl oi ting Vu
Analysi sPofecurist wnd Model s; Digital Ri ghts Mane

We b Security: Pros and Cons of HTTPS; Cross s
Management .

Net woSekcur i ty: Security aspects eoff e NTsCeP, t DANISS
Firewalll , l ntrusion detection and filters; DDo S
Prerequisites: Computer organisation, Operating

CS556 Hardware Securi ty (6 Credits)

Fundamentals of hardware sedurciutiyt sandrtyrpuotgrfagrh |

i nvasive-iandasinwes athaaoahkes] at dacks, physically

(PUFs) , true random number gemferlanti elnl g cTtRUINaGE) , P ra
bl ocks, FPGA securidwareolmdijeardsiitn IICB,c dirags and
Prerequisites: N A
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CS557 eCommerce (6 Credits)

The objective of this course is to study +he tec
comemr ce today. The topics to be covered include:
Supporting tecbhob$ ogArscshiamecture (e.g. Java comm
standards, Security, Business models, Payment me
Prerequisites: NA

CS558 CAD for VLSI (6 C redits)

I ntroducti on: I C design fl ow,esHiFsgdt Uis¢ wenl, ¢ @aing ma,r
cell ;argatye and FGPA, Backend, Verification and Te
Hi ghevel synt hesi s: Partitioning, scheduling, al
Logic Oponmi Retvi ew of Kar n-Mao@husnagpy amals eQdui ov@t i r
Espsrseo, State assignment and optimization
Physical design aut onpaltainonni nagl, g oPrairtthimsi:o nkIngor& P |
Gl obal routing, Detailed routing.

I ntroductaitomnVdechncques: I ntroduction to, Har dwa
Binary Decision Diagrams(BDDs) and algorithms c
checking, Tempor al Logi cs, Model ing sequential s
VLSI Test i mog:, IFnaturlad uncotdiel s, Faul t Si mul ati on, T
ccuits, Test generation algorithms for sequenti a
Prerequisites: N A

CS599 Thesis (Variable Credits )

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prereqgulihdgist ceso:ur se is only for MTech student.

CS601 Cryptographic Protocols (6 Credits)

Security properties: privacy, correctness- fairn
honest and mabhtrchbusnmoddivers Uni ver sal composabi
flipping; Garbl ed ecri:r cYuaiot';s QOwillilviioonuasi rtersa nspfr obl e
BGW and BMR pr-9haomiorl sHe Uriiagti ¢c; Zero knowledge p
interaairbagedP cryptography,; Homomor phi c encryp
encryption; I mpS PeDnZe natnadt izoknSsSN ARK .

Prerequisites: CS553
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CS607 Adversarial Machine Learning: Security and Privacy of ML (6 Credits)

I ntroduction of Madhiome alnagarvruil mg,r ahgdliitdea s .
Privacy and ML: Membership I nference Attack, Di f

Advears al Attack and Defense: Deci sion Ti me Att ac
and Defense.

Attack and Defense of Deep Lear nRorbguist 12,pti mj z,
Retraining, Distillati on,

Prerequisites: NA
CS608 Advanced Graph Algorithms (6 Credits)

Review of Intractability. Introduction to several hard graph problems. Design of efficient
algorithms for hard problems on various graph classes: Interval graphs, chordal graphs,
comparability graphs, planar graphs etc.

fixed-parameter tractability and intractability; kernelization; Techniques For parameterized
algorithms, Tree-width and tree decompositions, structural graph parameters, randomized
methods, lower bounds based on ETH.

Prerequisites: Basics of algorithms, graph theory

CS610 Lower Bounds and Impossibility (6 Credits)

Introduction to lower bounds, different techniques: counting, reduction, decision tree,
indistinguishability, adversaries, valency, covering, graph theory and linear algebra. Lower
bounds results in data structures, computational complexity theory, communication complexity
theory, distributed computing, parallel computing.

Prerequisites: A course on Algorithm in Undergraduate level
CS611 Wireless Network & Mobile Data Management (6 Credits)

Introduction: Mobile and pervasive computing system, Characterizing mobile distributed
system and mobile cloud system, Examples of mobile applications, Smart environments.
Cellular wireless communication system: Frequency planning, Measurement of traffic
intensity, Channel assignment, Handoff. GSM and GPRS system: GSM architecture, GSM
Signaling protocols, GPRS architecture. WLAN: IEEE standards for WLAN, Topology, Spread
spectrum, Wireless MAC. Routing protocols for mobile ad hoc networks: Classification of
protocols, Proactive and reactive protocols, Distance vector-based protocols, DSDV, AODV.
Mobile application protocols: Mobile IP, Mobile shell. Location management: Registration and
paging, Two-tier scheme, Hierarchic scheme, Caching, and replication. Data dissemination
and broadcast disks: Data delivery mechanisms, Broadcast disk, Memory hierarchy, Client-
side cache management. Indexing in Air: Temporal address matching and directory, Tuning
and access latencies, Distributed indexing scheme, Exponential indexing scheme

Prerequisites: Basic knowledge of computer networks
CS612 Introduction to Computational Complexity (6 Credits)

The Computational Model, Turing Machines, Decidability, Reducibility, Time Complexity,
Space Complexity, Hierarchy Theorems, Boolean Circuits, Circuit Complexity, Limits of the
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diagonalization method, Randomized Computation, Probabilistic Turing machine, Interactive
Proofs, Introduction to Quantum Computation and Algorithms

Prerequisites: A course on Theory of Computation in Undergraduate level
CS613 Social and Complex Network Analysis (6 Credits)

Introduction to Structure of Graphs, Link Analysis: Page Rank, Random Graph Model, Network
Construction and Inference, Motifs and Graphlets, Community Structure in Networks and
Community Detection, Link Prediction, Graph Representation Learning, Network Effects and
Cascading Behavior, Influence Maximization in Networks, Outbreak Detection in Networks,
Network Robustness and Preferential Attachment, Network Centrality, Network Evolution,
Knowledge Graphs and Metapaths, Network analysis tools: Networkx, Gephi, Cytoscape,
Pajek etc.

Prerequisites: NA

CS795 Candidacy (0 Credit)

The objective of this candidacy is to evaluatethec andi dat eés ability to car
shall include the evaluation of the knowledge breadth of the student, including the research
comprehension.

Prerequi Stuesnt croumptl eh®@vde t he course credit requ
regisobered f

CS798 Independent Study (variable Credits)

Students registering for this course are expected to get versed in a particular topic allotted by
the course instructor. The topic and the credits are assigned by the course instructor. There
will not be any regular lecture delivered for this course type.

Prerequi Bhe esourse is available only to PG stude
CS799 Thesis (variable Credits)

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prerequisites: Student must have cleared candidacy.
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Data Science and Artificial Intelligence

DS100 Mathematical Foun dations of Data Science (4 Credits)
Bayes Rule and its connection to inference, various sampling methods, Modern PAC analysis
(probably approximately correct).

Geometry of high-dimensional space, distance metrics used for numerical and text data.
Locality sensitive hashing (LSH).

Matrix approximation techniques: Principal Component Analysis, SVD and dimensionality
reduction.

Application of transforms (Fourier, Laplace) to data analysis.
Linear regression problem, gradient descent.

Introduce some representative datasets using images, documents and tables. Use
Matlab/Python/R to demonstrate and explore basic concepts.

Prerequisites: NA

DS200 Architecture for Management of Large Datasets (6 Credits)

Design of distributed program models and abstractions, such as MapReduce, Dataflow and
Vertex-centric models, for processing volume, velocity, and linked datasets, and for storing
and querying over NoSQL datasets.

Approaches and design patterns to translate existing data-intensive algorithms and analytics
into these distributed programming abstractions.

Distributed software architectures, runtime and storage strategies used by Big Data platforms
such as Apache Hadoop, Spark, Storm, Giraph, and Hive to execute applications developed
using these models on commodity clusters and Clouds in a scalable manner. Design of
distributed program models and abstractions, such as Map Reduce, Dataflow and Vertex-
centric models, for processing volume, velocity, and linked datasets, and for storing and
querying over NoSQL datasets.

Approaches and design patterns to translate existing data-intensive algorithms and analytics
into these distributed programming abstractions.

Distributed software architectures, runtime and storage strategies used by Big Data platforms
such as Apache Hadoop, Spark, Storm, Giraph and Hive to execute applications developed
using these models on commodity clusters and Clouds in a scalable manner.

Prerequisites: NA

DS201 Statistical Programming (4 Credits)

Probability and statistics: Review, Statistical measures and tests, Statistical analyses using
Rand Python, and MATLAB, Linear Regression, Hypothesis Testing, Resampling Techniques,
and Bootstrapping, Introduction to contemporary statistical packages

Prerequisites: NA
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DS250 Data Analytics and Visualization (6 Credits)

Data science workflow, Automated methods for data collection, Data and Visualization
Models, Data wrangling and cleaning, Exploratory data analysis

Building Models for: Classification, Clustering, Regression, Time-series, Association Analysis,
Recommendation Systems.

Model evaluation, statistical tests for significance of predictors. Model regularization: ridge,
lasso, elastic-net.

Visualization Software and Tools, Visualization Design, Multidimensional Data, Graphical
Perception, Interaction dynamics for Visual Analysis, Using Space Effectively, Stacked
Graphs, Geometry & Aesthetics.

Networks, Graph Visualization and navigation in information Visualization, mapping &
Cartography, Text Visualization

Prerequisites: NA

DS251 Atrtificial Intelligence (6 Credits)

Problem solving, search techniques, control strategies, game playing (mini-max), reasoning,
knowledge representation through predicate logic, rule-based systems, semantic nets,
frames, conceptual dependency formalism. Planning. Handling uncertainty: Bayesian
Networks, Dempster-Shafer theory, certainty factors, Fuzzy logic, Learning through Neural
nets - Backpropagation, radial basis functions, Neural computational models - Hopfield Nets,
Bolzman machines, MATLAB programming, introduction to Machine Learning, Supervised
and Unsupervised Learning, Introduction to Machine Learning libraries

Prerequisites: NA

DS252 DSAI Lab (2 Credits)

Introduction, Data in Data Analytics, Descriptive Statistics, Programming with R, Probability
Distributions, Sampling Distributions, Statistical Inference, Statistical Tables Relation
Analysis, Analysis of Variance (ANOVA), Bayesian Classifier, Information Based
Classification.

Support Vector Machine Sensitivity Analysis Similarity Measures.

Prerequisites: NA

DS500 Big Data Algorithms (6 Credits)

Introduction to big data and its peculiarities. Map Reduce as a datacenter-scale programming
abstraction. Parallel algorithm design to process massive datasets. Algorithms to solve
problems from a variety of domains: web search, e-commerce, social-networking, machine
learning. Streaming Algorithms, sketching algorithms. Brief discussion of next generation
systems like Spark and Flink.

Prerequisites: Introductory courses in probability, statistics, linear algebra and algorithms.
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DS501 Information Retrieval (6 Credits)

Introduction, Document Indexing, Storage and Compression, Retrieval Models, Performance
Evaluation, Text Categorization and Filtering, Text Clustering, Web Information Retrieval,
Learning to rank, Advanced Topics (Text Summarization, Question answering, Recommender
Systems)

Prerequisites: NA
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Courses in Electrical Engineering

EE101 Signals and Systems (4 Credits)

Contiapudaones andtdimecsietjpal s and systems Random Pr

Fourier tFrr emaufearcryg, r esponse of LTI systems, Lowr
firlss, e ransf or m, Sampling and reconstruction of
reconstruction met hods ( ZOH, FOH) , The Discret

transformriERM &ampdementiame oy otfems sesienge FFT.
PrereqgWwAsites:

EE102 Circuit Theory (6 Credits)

I ntroducti on t o Embedded Syst ems Desi gm Sof tv

Processor Cor e, C Code as | mpl emedn,t e@enenr als skunrbp
Digital I nterfacing, Amdl € mmumneé cfaac¢iomg, Ti mer s,
Prerequisites: N A

EE103 Circuits and Systems (6 Credits)

I ntroduction to Signal s, Fourier Series and Four
Convoluté¢wint Eliements, AC Power and Phasor, Net v
Power Transfer, Thevenni-Del tNo,rt oel, egvin)i.mabamnt, Ga
Dependent Sources, Application of Laplace Transf

Fi nadl ue theorem and steady state anaddyesi Bl otT,r a
I ntroduction to Filters.

Prerequisites: N A
EE201 Electronic Devices (6 Credits)

Semi conductor Materials, concept pbpéecdmpingiimaja
generation, temperature dependencebrecfakadonvhy c tBiJvTi
FET, JFET, MOSFET, Switching characteristics of
BJT, MOS & CMOS, switching ti mreesnt sswilLtEcDh i nSjo |sapre
Photo di odes, Thyristor, Resonant tunnel di ode e

PrerequiNALtes
EE202 Control Systems 11 (6 Credits)

Mat hemati cal Model ling and Transfer Functi on, Si
response analysiss,PérkegumacyeReEsgdgooee (Pol ar PI
( RotHtulr wi t z, Bode, LMycqusi)st ,CoRmpoee nsat or -IDaegs)i,gnPI(Q e
Controller. I ntroduction to MATLAB Contr ol Syste

I ntroduction to State gemac¥eahdr st@arowiacalabFersm
and Controllability. MI MO systems

Prerecgui NAt e
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EE203 Embedded Systems (6 Credits)

Concepts of embedded programming. , Conc-ept s 0
description |l anguagel evélDhstWwiesi (@ag) nhgHiSgmopsys
Compil erggntMiclirloer programming.

PreregqgwWwiAsites:
EE204 Analog Circuits (6 Credits)

Semiconductor Materials, concept of doping, majo
and generation, t enmpfercadrmnduwc tdiewietnyd,e nZeener and av
BJT, FET, JFET, MOSF ETr,i sSwictsc hofn gd ecvhiacreasc:t s wi t ¢ h
di odes, BJT, MOS & CMOS, switching ti mes, switch

Prerequisites: N A
EE205 Electrical Machin and Power Engineeri  ngi | (6 Credits)

Single phase AC systems: I ntroductiower tdactaid /
introduction to phasors, phasor analysis and pha

Wor king principle, consttrrauncstfioornmearnsd, aDpQ | maccahtiinoen,s
speci al machines and energy efficient motors.

Overview odrd he&ndtcamgonents of power systems, r
systems.

Overview of power electronics devtisc.es and gener.

Prerequisites: N A
EE206 Digital Signal Processing (4 Credits)

Review of Signal andd Shatt & mse c Grasntpr u-tmtga asf pr Me e <
Di screte l i near -T$ ynet efsur i @irscTrreanesf orm (DTFT) ,
Anal ysi sSywsft e m§| Di screte Fourier transform and
systems, FIR and ¢é¢d RDésilgerpgri Déigphtal wiFt htexampl
in digitalraftiel tsargsm,al Mplrtoicessi ng: sampling rate

PrerequiNALtes
EE208 Electrical Machines (4 Credits)

Singl e phase AC systems: I ntrodurcs$j opower reatt
introduction to phasors, phasor analysis and pha

Wor king principle, tbossrottioananhdrmppbic®C mac
speci al machines and energy efficient motors.

Overviewt odictiuree sand components of power systems
systems.

Overview of power electronicsicewiioeuuidgrsd gener.i

Prerequisites: NA
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EE251 Electrical Engineering Lab -1 (2 Credits)

1. Design and Somutatien boh 8ibDukink and circuit
2. Position control of AC servo motor wusing Anal
3. Positadalonofcob€ servo motor using Analog and Di
4. Speed control of DCasédrRDogmbalbrPubBiognAnal bgr
5. I nverted pe+Ldulevam omodaelcardtenti ficati on, PI D
6 . Il nverted opemnthwlewrm eodn paendul um controdp real t
control

7Magnetic | eviNoiti menarsymdecen testing, model | ine

identification.
8 . Magnetic | erRDtand ol B ycmaetnr toil of ball

Prerequisites: N A
EE301 Communication Systems -I (6 Credits)

Anal og modul ation techniquepuyl Sammpbddwmigat igaum,nt Oz

mul tiplexing and multiple access techniques: TD
modul at hoguee¢chDigital communication over bandl:
Prerequisites: N A

EE302 Engineering Electromagnetics (4 Credits)

Genrea | field properties; Review of vector cal cul
fields, static -Blagtaeand Anipeelrdesés Biaows ; Boundary
met hod of i mages; Magnetic vector piot¢ematiatltialMa
their properties, capacitance and inductance,

machi nesv,arTlyiimg afnidel Maxwell 6s equations in diffe
f or ms. Wave equation. , Transmhasten | mpedahordmm
Waveguides: modal analysis of rectangular metall
Prerequisites: N A

EE304 Comput er Networks (6 Credits)

Basics and History of Computer Networ ks, TCP/ I P

Emai l , DNtSP)colPs at Transport |l ayer, Net werk | ay
Server Design using SocketWpreghamki agsi gniigé €+ s
HTTP, DHCP, TCP, UDP, I P, Et hernet, ARP, etc. Ne

| Pvée,i Rpual gor it hms, Routing in Internet, ARQ pr
Wi-kFi ) and Multi medi a Nat vodr-tkhurlegaid ¢ dnpWebme®d rax @ ro/ W
with Caching/ Filtering features, Slidimnsg uWiyndow
of various TCP/ I P variant s, Hands on with CIlI SCO/
net wor ks.

Prerequisites: NA
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EE305 Semiconductor Device Modelling (6 Credits)

Lattice structure, Band diagram and trasnspbrt ¢
Schottkyandhompuecoéi on junctions semicondNctor,

di ode, BJT and HBT, OO$r@apacittbascandMits model
SOl and Si Ge, Layout and Parasitics.

Prerequisites: NA

EE306 Power Engineeri ng 1 Il (6 Credits)

Converters: -dbcasdarmsv eoft ed & in continuousomsesde; b
converters,erftlegrb,ackolctomgre source inverters, powe
switching, Speed control ohousdwmatcihome snac RPowes ,
structure of power systems, transmission |ines,

systsemnd renewabl e energy.

Prerequisites: N A
EE307 Control Systems 1 Il (6 Credits)

I ntroduction to Mul tilvtairviaarbilaeb |sey sstyesnise msWhayr eMui mp

dynamics and its role on contro-btl ayspperad a cdheessi,gn
Structure,vaeiabteompairing, tuning single | oop
Transmi ssionanemossamwmat zero direction, Advanced
representation, Conversion frObme%8S8abolftym FFat
probl em, solution to state transfer probl em, p
obsery Kalman filter design, Mo d e | (observer) |

various MPC schemes.

Prerequisites: N A

EE308 Information Theory and Coding (6 Credits)

Entropy, Rel ative Entropy, and Mutual I nf or mat
Eqiupartition Property, Source Coding and Data Co
Entropy sasnidanGaGhannel, Linear Binary Block Codes
Prerequisites: N A

EE309 Power Electronics (6 Credits)

Characteristics oftr sdmvcoprductborodpowThyristor,
| GBT; DC to DC conversi-BoosdBruwekrt éBron;stSiamgll e6Buarkd

configuration of uncontroll ed rectifiers,
Bidirectiondltage sB8Oudee voonverters, |l ssues of I
factor, Di st orti ocnonfveattcerr sof Saaomgke pekase and t
Sinusoi dal pul se width modul ati on.
Prerequisites: N A
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EE311 Advanced Digital Circuits (4 Credits)

Compter Arithmetic for data path design: Fast ad
computeonewmp such as arithmeticcoogimi anmnotcsnt Eo

Prerequisites: NA

EE353 Electrical Engineering Lab -1V (4 Credits)

Sel ecetxepder i ments on following topics of Circuit
Anal og Circuits:

1. BT datedegl e transistor amplifier and rectifi
2. FEdtermination of equivalent Model by AC smal

3. Op-@Qpepn andl cbpseldaracterizati on, Bode plots,
no-nnverting amplifiers.
4
[

. Mat lad matpiead at i on-swintmh n@p ampfsf erentiating, | o0g
ntegrator and differentiator.

5 RC and RC¥ chacaftctem, zti me and frequency resp
6 . Tiwi me t vWboertker mi ne of two YorABQRramdt@aynern ied s)

study on filtering action of Twin T.

7. Signal gener at eSrisneandSgMualrtei vainbdr alftrarasngul ar wa:
8 Design of Ackdawearnd | Steatse VSarlileeml e filters.

9 Gyrator <cir cuwidtusc:it o0Op reenap ilzaasteéedoni and negati ve
Prerequisites: N A

EE401 VLSI Technology (6 Credits)

Environment for VLSI Technolle@y,i n@r ywstoxlesdebec
chemical etching techni ques; |l mpurity

Lithography ::PhbeteamitthaeadhoapaphyEand newer I it ho
VLSI/ ULSI ; Mask generati on; Chemical Vapof obDepo
deposition of polysilicon, silicon idaloxgdewt i b
silicon; model | ing and technol ogy; Met al film
techni ques. Failure mechani s-mevmeln améi abhtiohescha
Pl asma and Rapid Ther mal Processi ngichhEQVWER,s ; PIR&
techniques for annealing, growth and deposition

integration for NMOS, CMOS a0% tBe plodnalrogiigs.uit s;

Prerequisites: N A
EE402 Beyond Moore Electronics (6 Credits)

3D 1 Csi ¢atbir on, Model ing &Design Chall enges, Mo
Modeling Challenges (Bottom up approach), Other
tecdl ogi es.

Prerequisites: N A
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EE403 Renewable Energy Systems (6 Credits)

I ntroducteiwarb Iteo ERheer gy, Wor |l dwi de scenario, | ndiz:
di fferent renewabl e energy sources; Solar Therm
Enregy, Geothermal energy, other renewable source
gir d.

Prerequisites: NA

EE404 Power System Analysis (6 Credits)

Power Systems Evolution of Power Systems, Energ
Syst ems t hBasei c phase system concepts
Generators,r ans fLorandesr,s, T Transmi ssi on Lines
and Constraints of these components
equations for interconnected systems: B
Sequence Networ k, eairs Umirtmat i st em,Simpl e exa
solution I ntroducti on t ol igteynwer at ossues,s
Exampl e of Loss of synchroni smnl nt earncdkonn@a n t
Operational Objectives, Frequency Control,
introduction to AYCDGS tErcaomomi £si on ssueand i nF
Anal ysi s of Fault eRir ot ePotwiean: SYmsh &lmsnc ead d Sys
Sequence Component s, Equi pment Protection
Di stance Pedbtagctciomm,di nafRi on Preventive Cont
System Pr otneecst)i oBnl a ¢ kSocuhtes and Restoration
Prerequisites: N A

EE499 Thesis (Variable Credits )

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prer eqgulihdist cso:ur se is only for BTech Honours st uct
EE501 Nanoelectronics (6 Credits)

I ntroduction to the ©principluesne coffangdgwant uonr i e smh

electrical and optical properties of materials
transport includdingemsuahesémigcomdlowoM@SFET,anspo
Emerging nanomat er i alisngangdr aspthreuncet,u rgersa pihnecnleu dn an o
nanotubes; NanostruetecedothevhaabcaNdpeapstembspul @t

aut omat a.

Prerequisites: N A
EE502 Smart Grids (6 Credits)

Par-t Smar t Grid (SG) Core Conceptbit e&dt uGoensc,e p3
Standar ds, SG Regul atory Per spleict Bmnart SGr iT@cIPne
Aspects: Initiatives aroumndd at IBenawdadr IGd ,i dl rVii tsii atni \s
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(2012027), SG standards devPlPropmens in India, €6
way forward.

Prerequisites: N A

EE503 HVDC Transmission (6 Credits)

1) Comparison of Ac and De Trmdshii sadwantSyge ®.ms

2) Fundamentals of the RectificatAnahyand bfiveihs
HVDC Converter.

3) Operation of semiconductor device: Thyristor

4) Control of HVDC Systems.

5) Fault Detection and Protection.

6) ad®tei ve Power Requirement and Filter Designfor

7) Analysis of aMaXiemuGaPaweée St By easd abi tady of |
Syst ems.

8) Emerging HVDC topologies (Vol-MNadgwl & uC acrewde HtV
9) e oll ectrodes and De Transmission Lines

10) Use of Simulation TdolHsvDICh Sayrsaleymsssi s and Desi
Additional advanced research topics as deter mine

Prerequisites: Power Engineering / Power System
EE504 Design of Analog and Mixed Signal Circuits (6 Credits)

OP AMP: Non ideal charact Pessgincofamcdnanalupus t

Approximation functions: Butterworth, Chebyshev

Sall en dKeoyt haemr fil ter configurations, cascade f
capacitdrnltettemansfddemafionct iMimxeidn sz gnal circu
switched current filter, current cktlpl 8kmp| eSam
and Hold Circuits,-ahl aashggféeltter, aiDEEC&mdADICo d Ofve
A/ D and D/ A comvigrmeai othat aDed¢ dmverter. Noi se an
I nterference signals and theientrieadlucamphi fiLemgsa,
mul tipliers and divider. Wavef ortnr gglelneed at or and
oscillator and Phase | ocked |l oop. I ntroductior

AMPLI FI ERS: characteristics anBCBppésicghiand. | &Y¢

Prerequisites: N A
EE505 Power System Operation Optimization (6 Credits)

Powr flow analysis; Power system securi-ty; Se
Cl assic,cdrecturraitryed and Mul ti anmeéasOpsysbémpolWer
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Opti mal l oad shedding; Opti mal rreectomd ri kg;ur it d emt a
analysis in power systems; I ntegration of renewa

Prerequisites: l semeduoetrorcyulrseelonf lRlolweSry sEesntse
Anal ysi s.

EE506 Power Systems Planning (6 Credits)

El ements of econoengiuwlsat ifdmaansceapapnildi ed t o t he pows
power generation,-demamparfocaetasti nngpadGenerati on
concepmmeasures and met hodol ogy of evaluatio
productionasidmahat yemn s ; Generation capacity pla
pl anning

Prerequisites: lsemeduterorcyulrseelonf WPlodwyesrt eSnsst en
Anal ysi s.

EE507 Sensors, Measurement, and Instrumentation (6 Credits)

Basbob@measumdamed nstr ume@h an aotheril stbir aBr rdomradrysd i s,
El ectMeasadr e fiéebyrtisccd @ cfudRit sLme@ s ur enfeéms .t mandr

ener gy metceyna(moime}l er s, pot dmtsitameneenrts tamwohsf or me
i ntrodiuxen o@itemper atur ef cpaomreaesgurie (s@mdy 008N
sensand VDT, ) osmens orvBalelf f setns &ri g.nal conditionin

desi(gr iadmgdeei Idierrcui t s, anmpnsthmemagm tcrlechbaseidghn al
proceasdingplusyAndubhmar d) .

Prerequisites: N A
EE508 Fundamentals of Wireless Communication (6  Credits)

Wi reless channel s: Modeling of wireless channel
timarying (LTsVt)ocshyasttem; characterizati-sanod LTV
stationary wuncorrelated scatteringy (W&S&®B¢t earss u

wireless channel s; dtiisncer erte mraetsieomt aatnidond.i scr et e
Diversi-tgher &dotn andcepéetheomenterrer probability fo
realizing di versity; ti me dinv,er sfirteyg:u e nicryt e rdli ¢
spread spectrum systems and the Rake receiver;
producnhnceaidésign criterion; diversity order es
functi on.

I nformation theorys: oEntwiapy esand crhwntnuneell i nfor
Gaussian channel and of parallel &hasséehs: céagao
capacity and outage capacity; high versus | ow SN
Mul t-li pp et -Mupwti pl € MI MO) wireless Systems: C
systems; spati al-t imae tdé eodiexd .ng; space

Cel | wlsare.mss: Mul tiuser communications; multiple
CDMA and FDMA s alsemevse;r smutlyt.i

Prerequisites: Probability theory with emphasis
concepts, 't near al g§edtrdéms Communications

97



EE509 Power Electronics (6 Credits)

Characteristics of semi conductor power devices:
| GBT; DC to DC conversi-BoosBucanvd8obstsanfi Bogké&
configuration ofecturfdaemtsr,ol Ileidne ¢ omnmmuvteartteedr s, t h
Bidirectional ac to de voltage source converter
factor, Di stortion factor of ac to de converte
Sinusoi daildtphulnsoeduw ati on. Advancaceditgargisc dHAV D@ d L
FACTS.

Prerequisites: NA

EE510 Advanced Topics in Digital Signal Processing (6 Credits)

Review: sampling theory -&abasstcgb&P poonceptsngMs

banks, K -feaQiumency analysi s, STFT,r wmrveed iedt itornanarfdr o
|l inear filters, Adaptive filtering, Compressed s
Prerequisites: Probability and random processes,

EE512 Advanced and Digital Control System (6 Credits)

Revision tect i nesagprac &, St ate space and state \
Observability and Controllability, Ackerman's Fc
eqguation wusing eigenvalueahbhindi teyi,gebwaeagtmoy amd
stabililt ywasMaderedi ctive controller, Simulation
Fundament dli nefarnarmntrol, |l inearizati on, describ
limit cycles, Lyapunov amd BKlaB Onastsa kxiolnij teyc,t uXiez.er
Discretizanmhiuoms ofsy-Etoeams f oZr m, basics of digital
probl em, Kal man filter design, artificial neur al
Prerequisites: N A

EE515 Wireless Communication Security  with SDRS (6 Credits)

py 8
LA325.pdf
| notdruct i on ; tSe c BMDiRtsy anal ysi s of-Fodismpl e
Bluetooth Security analysis: ProtocWil FiDeSeaurpittiy
anal ysi s: Protocol De gc rainpatLiydrE sfSelclua w & dyo tagncad Iy is fi
Description foll owtdudy ofnidtfteaclkanmddeslis for sel

Prer eq WBiassiitce sNNet wor ki ng Knowl edge

EE523 Power System Analysis (6 Credits)

Power Systems EvolutspnEpnpér PowBourSyesgsRBWwemnuct ur
Systems Basic three phase system concepts Power
Transfor mer s, Transmission Lines &etc. Model I 'i ng
components Formul ati en/a3 el ueaqg want i ofn s s tfyesatdeyme t er ¢
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Bal anced and Unbalanced systems. Positilves Seque

formation Simple example of a Il oad flow solutio
and stability isstiebEpsSi mpl eyBErhBhmphesm

I ntercoBpwpetemdOperation and Control: Operationa
Vol tage Control and Power FI ow Control: i ntrodu
Economic | ssues in Power Syst emd .e mAn alnyds iPsr od fe c i
Unbal andedn &ynal ysis using Sequence Component s, E
Overcurrent, Differenti al and Distance Protectioc
Emergency Control System ProdeRéesbaor SchemespPi 8¢ «
somevamced topics of Power System Stability, Syn

Operation and Contr ol

Prerequisites: N A
EE525 Renewable Energy System (6 Credits)

Introduction to Renewable Energy, Worldwide scenario, Indian Scenario, Primary attributes of
different renewable energy sources; Solar Thermal, Solar Photovoltaics, Wind energy,
Bioenergy, Geothermal energy, other renewable sources, Integration of renewable energy to
the grid.

PrereqgwWwiAsit es:
EE526 Digital IC D esign (6 Credits)

Introduction, MOS Transistor Basics and Theory. Threshold voltage, MOSFET I-V and CV
characteristics, characterization of resistive, capacitive elements of MOS devices. Logic
implementation by CMOS. Static CMOS invertor and its Transfer characteristics.

Transistor sizing, Technology scaling, Gate delay and power models. Static and Dynamic
characteristics, Noise margins, Interconnect basics and crosstalk. Logical effort, Electrical
effort, intrinsic/extrinsic delay. Circuit topologies and transistor sizing for optimal delay and
power. Circuit Styles: Static CMOS circuits, Pass transistor logic, Transmission gate, Dynamic
CMOS, Dual-rail-domino logic, Pseudo MOS logic and other families. Combination circuit
design with various architectures. Sequential circuit design, Basic understanding, design, and
timing analysis of sequential circuits like Flip- Flops and Latches. Time borrowing and
pipelining. Circuit pitfalls, Clocking techniques, and Layout design basics. Memory design,
EEPROM, DRAM, SRAM, and sense amplifiers. 10s, Low Power Techniques, Design
methods and tools, CMOS testing, System Design Examples.

PrereqguWwiAsi t es:
EE529 Introduction to Wireless and Cellular Communications (6 Credits)

Overview of Cellular Systems and evolution 2G/3G/4G/5G, Cellular Concepts - Frequency
reuse, Co-channel and Adjacent channel Interference, Handoff, Blocking, Erlang Capacity,
Wireless propagation- Link budget, Free-space path loss, Noise figure of receiver, Wireless
propagation - Multipath fading, Shadowing, Fading margin, Shadowing margin, Antenna
Diversity, Wireless Channel Capacity, MIMO, CDMA, OFDM and LTE, Large Scale
Propagation effects and Channel Models.

Prer equWiogrnimuens:cati on Systems
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EE543 Fundamentals of MLOps (2 Credits )

This hands-on course introduces participants to MLOps tools for deploying, automating,
evaluating, monitoring, optimizing and operating production ML systems on practically
available solutions including Google Cloud, Microsoft Azure, AWS Sagemaker, etc. Types of
databases to be used for continuous functioning of the system. Data storage vs usage trade-
offs. Repeatability in training. Analysis of pricing models of the possible solutions. KPIs offered
by different solutions and their relevance to the nature of the ML problem.

Prer eqBiassiitce sBwtsleadn ML Al gorithm Usage, and Netwo

EES555 Mathematical Methods 1 | (6 Credits)

Linear :Allgiebhear Equations, Vector Spaces, Line:
Deter mi Blammesnt ary canonialal arFdbr dher da&mt Fonms, I n
Spaces, Operators on I nner Product Spaces.

Probability and :Rahdobmo®uotcieearseso Probability T
Conditional Probability andovoCdiat inenalThEXx pExcpt
Di tuntii on and the Poisson Process, Renewal Theory

Simul ati on
Optimizati o@OpfThmo? gtHxoins tienn cRe o f-T uScokl eurt i Tohneso,r eKnu h n
Mar kov Decision ProiceresebBymaamdi €i Ri 6@r &ddmmi ng.

Prersiqtue s : N A

EE556 Mathematical Methods & Il (6 Credits)

Mat hemati cal RAahl peadscompl ex numbers systems, S
Limits and continuity, Derivati ves, dcFupnatvess C
Ri emasnn el tpes intfegirte series and I nfinite Proddt
Functions and Extremum Probl ems, Cauchyds theore
Differential S&Emgamaabloems Eequdei orEg,uati-oreker Sleicroenar
Equat,i oPhoswe r Series Sall uFumatsi amg, Shearctii al Di f fe
Boundary Val ue Pr obl-Qrnker SBogsuaetmsonsf, FlirestExi st en
of Solutions, Numeri cal Met hods.

Prerequisites: N A

EE567 Math of Machine Learning (3 Credits)

Basic Definiftummntsi:onCso nawredk s et s, Il ntroduction to
l earning, overfitti nggr adti e,nt Grdadscrmeondtt he rofdu Soudbi o n s
SVM, Online Gradient Descent eQualSiGDy aawdd iittss aex
BayesWMaanhi ne Learning, Estimating decisions us
selection: Variational Il nference.

Prerequisites: Basic Calculus and Linear Al gebra

EES599 Thesis (Variable Credits )
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Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prereqgulihdist ceso:ur se is only for MTech student.
EE601 Solar Phot ovoltaic Devices and Systems (6 Credits)

| mportance @ifcsphionmovdlet present wor | d scenari o,

fundament al s, Design of sol ar cell s, Sol ar cel |
modul es, Bal ance of yotlam d&/sisgrstaemd,a@Pp/l iscati on
Prerequisites: N A

EE602 Applicati on of Stochastic Geometry in Wireless Networks (6 Credits)

Basics of spatial point processes and stochastic
wireless net wor ks, -aAmtpdrircatisyrss emo, mudwédr cont
partitioninigti oppaerdtay -tselrecdaélolnyl aMulnét wor ks,
connecti vi tPyoidsesloany ,neNowor ks (cluster, -tog@andlve
project to hetp mbudeatdsargpbotopics in this sub
Prerequisites: N A

EE603 Multi -Antenna Digital Communications (6 Credits)

Preliminaries: Review of Gaussian random variabl
vector s, Detection in Gaussian noi se, Probabil it
results fromhéofpyr@®@apaonty of the weotbdbr Gagesdi
Capacityamtftemud tGaussian channels with Rayl eigh
antenna Gaussian channel s wi tBhl AfSad iStpgam&pabidak : n
Designacr Atamout.i code, Or t-chrotgbomnapl | ddpeas@ eg 0 8 ¢ e QU ¢
Di vemuil ty pl exi nogf fgaMInMQ rvaidteh -tferedbacitte sthom@gwer

constraishimjted apwpacity Multiuser MI MO: Mul ti pl

PrereqgWwAsites:
EE604 Signal Processing Algorithms to DSP Arch  itectures (6 Credits)

Architectures for VLSI i mpl e me nMa kcioio re , ecfroageiyyg n a l
har dwar e a c-chMelterriactsor sor anal ysi s and -cDoStpari so
algosi,thpmoperties relevant-Modi hacdwihors real iad g
i mprove hardwaMedeésal smahi hist gat afl ow graphs anc
explor@ommani cation architec-tSprees al n edet\dorragess hfoare
DSP functions.

Prerequisites: N A
EE605 Advanced Computer Networks (6 Credits)

Basics of Computer Networking, TCP/ 1P protocol !
Fi), Network Management, Net wor k Secumriltrnyt, e rMud tt i
architectures.

Prerequisites: NA
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EE606 5G NR Systems: Physical Layer Aspects (6 Credits)

Physical |l ayer Gener al description, Physical | a
Physical channel s and modul ati om,, Milytsii wlad x i Inay
procedures f or lceoynerr opr, ocPehdywsriecsal f or dat a, Physi
Physical | ayer procedures for shared spectrum ch
Prer equdisgiitteass: Si gnal Processing, Wi ard e®an Commu

Processes

EE610 Application of power Electronics to power System (6 Credits)

Load Balancing, reactive power compensation and
transmission systems (FACTS). Principlesobf seri
static wvar c o mpTehnysraitsotrosr (CoWQ)r,ol | ed series c¢comp
phase shifters (SPS) , Static compensator (STH#
compensator (SSSC) and Unified power flow contr
FACTS <controll erses Ciomtranpr st e atseggitem stabilit
Transmission System (HVDC), and their control

Pr er e qlEIESSiIOt9e sP.ower EIl ectroni cs
EEG611 Introduction to Information Theory and Coding (6 Credits)

I nformati onmonylses®te®ourece,nfenrtnrad p yo,n, mwtaywalciit y,
channel coding theor ems, Sh-dheboorsi cmapabebyemor
entropy, Linear Binary Block Codes, Convolutione
codeslidppions of condd nSgG tshyesotreymsi.n 4 G a

Prer equwBiassiitcesUnder st anding of Probability and Ra
EE701 Wireless MAC Modelling (6 Credits)

Mar kov Dhasicnrsete Ti me, Continuous Ti me, State cl| a
Net wor k of queuesCSMAC CHAr, o Qo So IpRe laimeh ielrist vy, Lat en
di agram of CSMA, 2 Dimensional Mar kov Model of

CS MA.

Prerequisites: N A

EE777 Mobile Communications Systems (6 Credits)

General ud¢dtmnitbmd definitions, Standardi zati on B o
Communications Systems, |l EEE and 3GPP Family of
Radi o AccesAGNathnwlorSkc: Systems. Physical-FDLMA,er / MA(
Uplink and Deduygl i(mpk ofortionally fair, et c), HA
Modul ati on and Coding Il ndex Determinati on, MI MC
Sear ch, PLMN Search, Random Access. SG NR Fr ame
PDCP, SOAP, RRCNéMghi hgt el | Measur ement s, Loss
system Handovers

Performance and Syasyteem 1Depseiagkn :bi t rates, i nk bt
|l atency, Ter minal Categories

Endevice Hardware Design: Degomgypbwt .di fferent t
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Core NetwWoAHdress management, Mobile I P, 1Pv6 in
aspects.

ApplicaMubnismedi a Broadcast Mul t-Plcars e Sec ati icen
Assi sted GPS, Edge Computing,

Mul ti media Commutj ce&odwelrs LSTubp,poAR/ VR Del i very, ul
Communicati ons, e MBB, V2X over SG.

Prerequisites: N A

EE795 Candidacy (0 Credit)

The objective of this candidacy is to evaluate t
shall include the evaluation of the knowledge breadth of the student, including the research
comprehension.

Prerequi Stueent mu st have completed the course
registered for.

EE798 Independent Study (variable Credits)

Students registering for this course are expected to get versed in a particular topic allotted by
the course instructor. The topic and the credits are assigned by the course instructor. There
will not be any regular lecture delivered for this course type.

Prerequiéebhctoausri s available only to PG students.
EE799 Thesis (variable Credits)

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prerequisites: Student must have cleared candidacy.
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Courses in Mathematics

MAZ200 Differential Equations (2 Credits)

First order l' i near ordinary differential equat
equations and integognétisegohdctamrd, hd glhwetr order
equations with constant coefficients.

First order I inear parttHalnedirf fPeDrEg n tmeatlh oedq uoaft i ool
Cauchy probl em; classification oéat,isessemalr actridoenr
variable method for heat, Laplace and wave equat
Prerequisites: N A

MA201 Complex Variables (2 Credits)

Complex numbers and el ementary-Iprnoipesr,t ie@aent icnoun,|

di fferenti a-Ri Emapn o€gu@hlace equations, anal yti
har monic functions, -fathsatnteheatem, C&acblhy in
derivations of an anal ytic function, Tayl or s e
singularities, OGCaeemhwnp'ap pil éciadu®ntshe
Prerequisites: N A

MA202 Transform Techniques (2 Credits)

Laplace transfor m, inverse Laplace transfor m, p
and integrals, parti al -sfhriagatpimdgmn € at o ointtsr aenf sefhoaripnd @& ¢
to differential equati ons; Fourier integr al an
applications of Fourier transform to differentia
Prerequisites: N A

MAS500 Real Analysis (6 Credits)

Real valuedofuneal omanuabyesincenmedi ate value t
mean value theorem and applications, Ri emann [
integral s.

Sequences and series of functions: ums ¢ olr im' scon
t heor em.

Conscttriuo n of Lebesgue measur e, measur abl e fun
measur e and abstract integration, monot one
convergence theor em, Fatouhas i emmg sy esetsigouwemp amnid

integration.

Prerequisites: N A

MAS501 Linear Algebra (6 Credits)

Syst ems of |l i near equations, ma t rriecdeusc eadn d eecl heen e
matrices, solutions of l'i near SYgt ems s p aceexsi,:
Subspaspaxn,ni ng space, bases and di mensions, 0
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transformations, matrix representations of line

space and nullity, the errankbidnd ynull ity theorem,
Ei genvahuwe®i genvectors, the char alddmirlitsan ct podryea
the mini mal polynomial , al gebraic and geometr
canonical form.

Prerequisites: N A

MA502 Modern Alge bra (4 Credits)

Groupefinition of group and its properties, sub
t heor em. Cyclic groups, nor mal subgroups, guot i
t heor ems. Group actions, Syl ogw'osu ptsh eaccrteine.ns .Di r €
Ri ngbse:f i ni ti on of ring with exampl es, homomor phi
t woA sided ideal s, prime and maxi mal i deal s. Th
prime ideal s; Uni que fact adi zdaotmao nmn sd oaladdnlrsisd e@mi
uni versal property of a polynomial ring,; Crit

exampl es.

Prerequisites: N A

MAS503 Introduction to Probability Theory (4 Credits)

I ntroduction t o tpr cshpalcielsi, tpye,o bpdrboi bl abbhi gl | i Bayes' t|
and i ndependence of eveqdqti scretRaenda@amdvamina b Ine:
probability mas s, probability density and cu
di stributions, i amtdiepaindeng pe mmat Hh@ems covariance
correlation, Chebyshev's i nequality; Speci al
Poisson, exponential, uni for m, nor mal distri bu
Random sampling, sample mean,stgamml d aWa roifa nlceer, g |
numbeestr al l' imit theor ems

Prerequisites: N A

MA504 Differential Equations (4 Credits)

A review of first order equations, Picard' s exi s
di fferenti al equati ontss-wmwon sk icaom,s t armeatthi oodo e d ff oi f
par ameters; Seri es soluti on of second order |
singul ar points, Legendre pol ynomi al s and pr
Systems of fitsaloedaentdbophbteren

First noeradrceranldii gneasi parti al di fferenti al equat.i
classification of second order PDEs. Solutions

equations.

Prerequisites: N A
MAS505 Complex Analysis (6 Cred its)

Compl ex numbehlisc hfod manoir @n s, Cauchy Ri emann e (
Cauchy theorem and Cauchy's integr al formul a
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theorem, open mappi ng tnnoedourleuns; t Thheéee drearsxii mgiunl 0 i &
r esi deuocer etmh t he argument principle, real i nt
transformations, conf or mal mappings. The Schwar
Ri emann mapping theor em.

Prerequisites: NA

MA506 Multi -Variable Calculus (4 Credits)

Functions of several variabl es, continuity, d
derivative, hi gher order der-mvat maesprabdemayl
points, saddlhe Hoeocsisnitasn,amdmat randcdheldagrexrnge' s mu
inverse and implicit function theor em; I ntegr
and exact f orms; Green's t heorem and its app

diew gence theor em.

Prerequi NAtes

MAS507 Numerical Techniques (6 Credits)

Linear systems of equations, direct and iterat
anal ysi s, sources of errors, soluti ofnosr - mdn non
l i near s yescttel nosn, nbeitsh o d, Newton's method and i
convergence anal ysi s; Finite differences, pol
spline interpolation;-Tape Naimkeali cadn dsi,dit@Ggysgegti'iann
guadratur e, Ri chardson extr-dpygl ati eseyi esnmet ab

and modified Eul ekrutmeat h omdest,hodRkungesi ngle step, m
consi stencycomnhalkirlgieiny e a mihcadly sisso;l utNiuomerof di ff e
Boundary value probl ems: Shooting and finite

Prerequisites: N A

MAS508 Topology (6 Credits)

Definition of topological spacegyandsebhamptes,t b
metc topology, qguotient topology, second co
functions on topol ogical spaces, homeomor phi
connectedness and | ocal connectedness.

Compact set and exampl ésmitopali ncompapceness
compactness,; TychoWwWwefifertsh e arsesm, $Stheme e m.

Hausdorff, regular and normal spaces; Urysohn | e

compactificatmetnr,i atyismrhn'tsheor em.

Prerequisites: N A

MAS509 Statistical Inference (6 Credits)

Order statistics: Distribution ofrfththndr csedrh s0tr:
statistics, distribution-odange.nge, sampl e medi an
Estimattorsti$t,aesti mate, esndimatteonm ¢y ,undtiracsreg necrss
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efficiency, efficient estimator, sufefxipoinemtt i at a

family, compl eteness, ancillary st a € iinsetH aco, Basu
| ower bound ( CRLB)u,ndBh autnti a cohranwl yyy annthd ens end va st a ma
(UMVUE)-Bl Rakwel |l t heScaheerf,f el ethhmeaonr e m.

Met hod of Esti mati on: Maximum | ikelihobottitisng me
distri MuEi oMedbhod of moment s.

Bayesian eBasintat:i olnos(s functions, prdostanbdutioan
Bayes' ri sk and Bayes' estimator.

Testing of hypothesis: HMppoehesige ofigthieddlcamheg
typefs error s, power oftitba,teandamdzeoweraestf oonr
monotone | ikelihood rat-Pea(dMomR)IbpothmpbertmosNe pmav
test (MP test), uniformly mosmotowepavwaht eld sd e i§ tU M
(UMPU t es-RUbi Kart,helairkecel i hood ratio test.

I nterval Estimati on: I nterval esti mat qu,anmettyod
met hod.

PrerequNAites:
MA510 Elementary Number Theory (6 Credits)

Preli minaQOrideesr:i e lRrinciple, Mabomeambhti babr émduct

Divisibility theory: Division algori tdaoanmmolrhe gr
mul tiple, Euclidean Algorithm, Pr(isnmeatreummdr sonll|
Fundament al theorem of arithmetniec,twWwbheuhkmewns D
heory of congruences.

Fer mat ' s t heor em, Pseudopri mes, Wil son' s Theor e
t heor em, Number Theoretic fuwmdtriaons, rRBirmietbicv ¢ vy
introduction tgrppb¥ic key crypto

Number of speci al f or ms: Perfect numBebsnadler se
number s.

Some nonlinear Di ophantine equations: The Pyth
Fermat | ast theor em.

Representation of inteqgretrisnuwed sfurmsc toif o sg,u aP elsl,' <

PrerequNAites:

MAS511 Topics in Nonlinear Analysis (6 Credits)

Di stributiomesThebumgcti ons and di stributions, (
di fferentiati on, mul tiplicationrntzconpadceads, obhemp
di stributions

Sobol ev SPawiesw of Lebesgue spaces, approxi mat
extensieannbeddi ng and compactness theor ems, dual 5

Weak Solutions of bounAllmgtyr asatl uwd rpie adidijacempeslc cphri ca
and -Makgram theorems and its applpirodtieonss i n el |l

PrerequBasAmeasl:ysi s
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MA512 Topics in Fixed Point Theory (6 Credits)

Metric Fixed BanmatthTlemnnry:action prinatpbeps and
integr al eqguations, di fferenti al equations and
Banach contraction principle; Fixed points resu
appl incsattioo matri x-vau aiteido nmsa;p s MuwletsidmpfF € s metri c and
theor em.

Fixed Points in ToBPobogéecat Spmedspoint t heor e
Schauder's fixed point theorems and applnsawvions
maps, examples, fixegxpainst veheapem Kakuhami fi
for maltuied maps and i-Fanappbki captheoreng j mEe ¥y on

PrerequBastes: of Analysis and Topol ogy

MA513 Introduction to Linear Re gression and Experimental Design (6 Credits)

Desdriivpe Statistics, Sampling Distributions, Bas
testing.

Simple and multiple linear regression model s, e
mo d eplar amet er s ; mo d e | adequacy checkiimd;l uednagno
Mul ticollinearity, Polynomial Regression Model
Anal ysis of Variance, Compl ete Randomi zed Desigr

experi ments.

PrerequPesobebi §i atyi snidcs/ Statistical I nference
MAS514 Analytic Number Theory (6 Credits)

Pri me number s, Fundament al t heorem of arithmet

congruences.

Arithmetic functions: Basic concepts, oAsyampt &nimiect
estimates for arithmetic functions.

Some el emesnutlarsy orn the distribution of prime num

Characters of a finite abelian group, Dirichle
progression.

Dirichlet series anamé&mnd ezetpa ofdwrcdtsi,on.he Ri

Pri me number theorem and its analytic proof.

PrerequRealeAnal ysis, complex analysis algebra b
MA515 Matrix Analysis (6 Credits)

Review of some basic concepts,prMapgertciess of Prspjeed
orthogonal projection maNitpboéeentl campotcest ®@at hio
etc). Gener al i z eRde nirnoveesr esresse,, Mpuoarder at i ¢ f or ms, P c
Semidefinite MatEqQquoiegsal 8aomilxr Matdri x decomposi
matrix differenrtrdtoati snandrohec¥Wee and Vech Oper a
Sum of Mat r i cfeosr, msGa nEoingiecnavlal ues and Eigenvectors
of Eigenvalues.
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PrerequiLenees:IlAllgebnaar Al gebra

MAG600 Analysis (6 Credits)

Metric spaceasnd ocpleosed set s, compl et e metric
connectedness,

Continuity of a function, Cantorods intersection
cont i romiptayc,t anetri ¢ space, sequences and series
diefrfenti ati on, inver se and i mplicit function t

integration.

PrerequNAites:
MAG601 Numerical Methods and Computing (6 Credits)

Numeriodaltisns of equations in one variable, i nt
di fferentiation and integration, Numeri cal sol u
Kutta met hods, derivati on, err-8ei debnunesssda®dierrro
iterative methods for solving egmpemi ofg binengea
and eigefCoepuoes. |l ab by using appropriate. soft wa

Prerequisites: N A

MAG602 Differential Equations (6 Credits )

Picdaiadel °f theorem for initial val weonpr oluloaims ,
dependence on i nitial condition; solutions of

systems.

First orldereagruaasnid nonl i neaat ipamtialasdsiffiecenit oal
parti al di fferentitaH o desq ufadri olng p IS;od eudt s oman dnePoi s s o
met hods for heat equation; Fourier and separati ¢

wave equations.

PrereqgWwAsites:

MAG03 Linear Algebra (6 Credits)

Vector spaces, subspacess, Dblaisreessar antdr ads menmabd]
representations of i near transformat tnouns,i t yan:
theor em, invertibility; angehvbhauensg apdl yn gminale
pol ynomi al and t he dharCeébatineryitsotni ct hpeool ryenmo,miian v ar i
triangulation, diagonalization; inner product sp
adjoint, nor npadr aatnadr su.ni t ary o

Prerequisites: N A

MAG604 Functional Analysis (6 Credits)

Review ofsmates, normed |inear spaces, Banach sp
no-nompactness of the wunit ball in infinite d
Sspaces; ;chSBaenanhaus theorem, open mapping theorem

Ha hBha n atctheor e m.
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Hi |l bert Spaces: Bessel's in&qguoaldty,ortbmpgbatéi
Parseval's identity, projections, orthogonal dec

Dual spacespr s emstizati on t heor em, reflexivity, we
weak pcaocmt ness;Al Bamgd wh t heor em.

Prerequisites: NA
MAG05 Operations Research (4 Credits)

Linear optimizati on: Formul at i pmo garnadmmg enameptrroi bcl a
simplex Method, revised simplex methad,i odualnidt
assignment problems,ponhbtothathods. to interior

Nonlinear optimization: Met hod of Lagmamngei o] ti
guadrati c optimization, numeri cal met hods for
programming

Prerequisites: N A

MAG606 Partial Differential Equations (6 Credits)

Fi rogtder equations, met hod of <characteristbad an
Jacobi e g u dtaixo nf, o r Hnugd fa , weak dalwbionqofat iHami lat
uni quse;neisntroduction to conservatHiugonli aws, woali
shocksQl eliacxi k formul a, entropy condaiotliuan oaand uni
Characteristic Mani f ol ds-c hadacQaeurcihsyt i Br ob| esm,r f a
Kowalski theorem and uniqueness theorem of Hol mgit
Lapl ace Equati on, fundament al solution, har
equatimoing hl ebti problem and Greens function; e
problem ussisngmeRédrordg I ntroduction to variatio
fundament al s evlau tuieon pamodb liemm;t i almean valpuee,f or m
uni queness and regularity; nonnegative sol ut i
met hod of spherical means, Hadamar ds met hod of

probl empounagdvaatiyuael pr obl em.

Prerequisites: N A

MAG607 Fourier Analysis ( 6 Credits)

Convolution, elementary pr opeietiwied maxcmaVvofun
approxi mati ons otffygene iimeqmuadltiyt,y, weaMar ci nki ewi
Har-dyttl ewood maxi mal functimaxi mand fiuthctprooaper
Zygmund t he-d hemj mp oRiad & Brn theor em.

I ntroduction to Fourier series, basis approxi mat
Fourier transfor m; Pl aflmalberelan | hddhnmedm,ems Wa e ina
operator s, maxi mal funicati oo, thebesmue BHof $0@T
har monic functions, introduction to singular
Prerequisites: N A

MAG608 Martingale Theory (6 Credits)
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Review ohatoerdpercoati on Conditional exeegeuelat i on
conditional di stributions, conditional i ndepende
ti mes, random time change, sigma field,emmarti ng¢

maximmuand upcrossimartiinreqqailad idorewser gence theore

Gaussian processes and Brownian moti on: Symmetr
and path properties oft &mratwend alno gnorntictemm,r & Mawrl tioifn
t hoe em.

Prer eqWwirsoibtaebs:l ity Theory

MAG609 Numerical Optimization T echniques (2 Credits)

Numerical optimization techniques: |line search m
conjugate directi eNewheotnh onbest haondds qu a s i

Prerequisites: N A
MAG610 Operator Theory (6 Credits)

Overvi ew-Bafnalddhn heomaepmpi nOp etnheor em, Closed graph
boundedness principles.

Banach algebras, -&Lleddlamas ttheor GNSCtonstructi on,
nor maplerators, Fredhod mfopéet gt dbuasctidDmalLcal cul u:

Prer eqSiogmiet ebsa;si ¢cs of Analysis and Measure Theor)
MAG611 Stochastic Processes (6 Credits)

Review of random variabl es arfd mbhirktorvi lxthtaii mmrs : f UMmRAC
property, class division, hit tsitnrgo ntgi nma r &krodr glr 0«
recurrence and transience, i nvagquialni brdiiwm.r i 6ot
ti me Mar kovwadchmaices: @ mbedded mwWagkroov cfthar ward and
equations, classification PwomifssenhatRrsgcessmititts
characteri zaatriiovmsd, ainndt ewai t icnogn dtiitmeo ndail s tdriisht urtiibount
ti mes. Randomdiwadomns, i n hke, Re3 hecplen hitting probe
sets, couplvianrg aatnidont odtibsitrmaen c e, mi xi ng

Prer eqliidwviatneese: knowl edge of probabiwiiltly bteh eroergyui(r!

MAG612 Set-Valued Analysis (6 Credits)

Definiti-gal wéd Maepgs and Exampl es; Domailu,edr anragpe
Upe@r sceamit i nuitycohbiwveui seymand closed graph of S
SVM and inverse i mage,; some theoremgr aphtofeS¥M
Hausdor ff metric and its pro@aémutide svV;anr eeqalt a6 lDiataitesi
and its applications to game theory in particula
Prerequisites: Real Analysis

MAG613 Operator Theory Il (6 Credits)

Overview of Gelafl gred rtaltsecaahys t WSt i on, Spectral th
operraGQoompact Oper atpetl as Scloptetr ann oNesy maBans i acl gwdmr a
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Operator spaces, Contractive and Fcuonnecptlieobne aaclognt r
Dil ati on

Prerequisites: Some basic of functional analysi s

MAG614 Introductory Additive Number Theory (6 Credits)

Basic number-theoretic concepts. Sumsets of finite sets of integers: Introduction to sumsets,
Direct and inverse problems for sum sets, Freiman's inverse theorem (statement only),
Applications to the number of sums and products, sumsets and powers of 2, Introduction to
subset sums, Direct and inverse problems for subset sums.

Sumsets of sets of congruence classes: Set addition in groups, e-transform, Kemperman
transform, Cauchy-Davenport theorem, Pollard's theorem, Erdos-Ginzburg-Zlv theorem,
Chevalley-Warning theorem, Vosper's theorem, Freiman-Vosper theorem (statement only).
Restricted sums of sets of congruence classes: Erdds-Heilbronn conjecture and Dias da Silva-
Hamidoune theorem, Polynomial method in additive number theory: Proofs of Cauchy-
Davenport theorem, Erdos-Heilbronn conjecture and its h-fold generalization.

Sumsets in groups:gPeup . odkrmesarm'setaddi tai on t heor
of Kneser's theorem.

Prer equWwingietregat:&@dwcour ses in Abstract Al gebr a, Lin
MAG615 Critical Point Theory (6 Credits)

A review cefpaSebolamd di fferenti al cal cudmpuascd,or r
critical points via minimization, emsmiudiomagr ad.i
t heor ems and applications: gener al iz &dornmeonmsnt ai
constraiimddami on probl ems, Ekel and wvalraicakt i @ al

compactness.

Pr er eqWwBiassiitcef:uncti onal anal ysi s

MAG616 Algebraic Numbe r Theory (6 Credits)

1. Hi st ori cal Background, al gebraic pmrwmpkarts ,esal
Characteristic and mini malelmdli ywreamitozl aecxft easi
Equi valent definitions of norm and trace.

2. Il ntegr al basmet, Siisckelmbear ger ' s dehsecorriepmt,i oBnr ic
integr al baspsrefcagbadratumpet otioeni dsfaedds.

3.l deals in the ring of algebraic integeme and
i deal s, genatatsisbdoFemm Euler's theor em.

4, Rami fication index and Residunl ddecgmmads i tDieare
rational primes in algebraic numbaetri ofniaell dpsr iam
in quadratic and cyclomomiedf pel dces. Finitene:

5. Factorisation into irreduci bl e el &neamtosf, Dir
algebraic number fields, explicitqgoathpatati o
fields.

Prer equwiassiitce k:znowl edge of Abstract Al gebra.

MAG617 Statistical Decision Theory (6 Credits)
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Group of Transformations,; tPohnpciSplddf ¢é mfantEmgua viaa

esti mator s. Gener al Principlequdfvaedu@aint areisdan arma;t c
| ocati on scal-secadrmrde $lpaondRdiEtsmanmmat or ; Bayesian est
di stributions; possegtiiomatdarsd;rilbiumiitonof BBygyes e:¢

Bayes estimators; eGeénenadloirzsed EBpyes cal-SBaiyes Es
estimat or, mAitmirmbkeenedst r el ati onships with Bayes
Review of hypiptr¢pdbd esn.t ¢ nvari ance in hypothesis t
Application®i gtor iNoourtmaoln s ; Confidence Il nterval s;
Bayye an ConSfeitdsence

Prer eqSitsaittiess:i c al I nference

MA795 Candidacy (O Credit)

Theobj ective of this candidacy is to evalwuate the
shall include the evaluation of the knowledge breadth of the student, including the research
comprehension.

Prerequi Stuesnt mu st haversemplettetd thquirement
registered for.

MA798 Independent Study (variable Credits)

Students registering for this course are expected to get versed in a particular topic allotted by
the course instructor. The topic and the credits are assigned by the course instructor. There
will not be any regular lecture delivered for this course type.

Prerequi Bhe esourse is available only to PG stude
MA799 Thesis (variable Credits)

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prerequisites: Student must have cleared candidacy.
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Courses in Mecha nical Engineering

ME101 Engineering and Machine Drawing (6 Credits)

Il ntroducti on to sketching; Principal Vi ews; Pr
computer aided graphics; Mi ssing vVview,ctoe¢tail one
represoeant atsometric drawi ng, Perspective drawin
Rel ationship bet ween l ines and pl anes; Il nter s
Conceptual design, embodi ment desnegndr avwisng,n i
di menshg as per standar ds, fits and tol erances,
geometrical model |l ing, and use of CAD software f
Prerequisites: NA

ME110 Machine Drawing (3 Credits)

Conceptual design, embodiment design, designing to standard, machine drawing,
dimensioning as per standards, fits and tolerances, machine elements, assembly drawing,
geometrical modeling, and use of CAD software for modeling and animation.

Prerequi DAt es
ME111 Thermodynamics (6 C redits)

I ntroductory concepts and definisitans,c Rindst elvawn
processes,; Adi abatic changes; Carnot cycl e; Sec
and refrigerators, absolute tempicevesqtuian é ty¢ alse;c o
law in terms of entropy, the Gibbs equation, e
reversible and irreversible processes, Avail ab
Properties of pure substances; Thermodynamics <cy

Prersiqtue s : NA
ME201 Design and analysis experiments (2 Credits)

Fundament al of statistics, Basics of experi ment
variance (ANOVA), Regression analysis, Taguchi n
Re s psoen scuer fnaet hodol ogy

Prerequisites: N A

ME212 Fluid Mechanics (6 Credits)

I ntroducti on and fundament al Concept s; Fl uid ¢
equations and analysis of finite control vol ume;
anctechanical energy; Principles of physical si mi
fluids:; Viscous incompressible fl ows; Laminar bo
viscous flow through pipes; compressible fl ows.
PrerequiAsit es: N
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ME213 Heat and Mass Transfer (6 Credits)

I ntroducti on, rate equation and conservation of
Conducti on: 1D steady and unsteady state heat
surfaces;

Convection: gonvsedi mengi egaatiaomal ysis, boundary |

e
external and internal fl ows; Natur al and Mi xed c
and NTU met hods; Radi ati on: Processes and proper
factordiaasdtsh rexchanges between surfaces in an encl
Prerequisites: NA

ME229 Thermodynamics Il (4 Credits)

Statements of the second | aw, heat engines and
Entropy: theoreseadl | deww éhopmems, of entropy, the
for ideal gases, entropy change for reversible a
adiabatic reversible processes for i deal gases,
Secolnawvnal ysis for control volumes: irreversible
Rankine, Brayton, refrigeration; Exergy; Maxwel
and -ndaeal equations of sApaptlei;c aTthi eordneoscdhnedmiilrsatwsyat o
chemical reactions, Cal ori metry.

Prerequisites: N A

MEZ230 Fluid Mechanics Il (3 Credits)

Differential analysis to {fQouorddifnlaotwe: sGosntseemsyv,a tKi
Trans!l ati on, Rot ati on, Def ogngaetaitd no,n s d eorfiivfalt u ioa
continuity, Eul er egBatnoubkli Pegeatiah &hdwsappl |
aerodynami-8sokbdbaveeguat imems,i ohan anal ysi s;- Exact
Stokes equations; dlhofBnahdfl osvsBokEndeirgpwl ayvyer t
a fl at pl at e, concept of sven | Kairman Ampregxiatha
(Thwaites method); FIl ow separati-occnhjarBrcitefr i $hi c
turbulences, drag cri si

Prerequisites: N A

ME231 Solid Mechanics -1 (6 Credits)

Fundament al principles of mechamet¢® )y mkEbhdamehi a
I ntroducti on, analysis of axi al and shear |l oad
indetermi nat asgpliiosbnce'ns .t heECsrheem.r fBeams and bendi
di agr ams. Stress, strain, and their relationsh
circle. Stresses in beams. Tor si on. Thick cyl.i
Prerequisites: N A

ME232 Dynamics (6 Credits)

Kinematics of particles, Rectilinear motion of p
of particles; Kinetics of system of particles, F
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rigid bodies, energy ametmcimea@amnamKmnet dfodsi giKd bo
di mensi ons; |l ntroduction to mechanical Vi brati on

Prerequisites: N A
ME250 Solid Mechanics Il (4 Credits)

Defl ections of beams, energy methods, anal ysi s
appl insatoifo tpd eane, spressure vessel, column buckli
structures.

Prerequisites: N A

ME251 Manufacturing Science | (6 Credits)

I ntroduction to manufacturing; Engineering Ma
Def or maocieosns epgrsi Brt ¢di rect and indirect), Roll in;
Wire drawing, Sheet met al forming. Powder met al
Compacti on, and Sintessitm@ nEcgirnveer iPih @ ¢l ome S 1j e

formfngpl astic component s.

Prerequisites: N A
ME270 Manufacturing Science | (4 Credits)

Il ntroduction to Manufacturi-ngtansbdapesmanafattani
Casting: Solidification of Al |l Dgsi gm dairnndasEsoec lodr

Solidification ti me, Ri ser Design and Ri ser P
Product Design; Metal Forming: Mechanism of plas
I ntroduction to Force eqQutirlei sbsr iuanmdda mig ® hcooch,di 6t an
Upsetting/forging, Rolling, Wi re and tube drawin

estimation for one pmlyanmmetgtircaibrul &nd edmeg maxii on p
of Deep Drawing andoBentnaietHp,giht wt feodmiihg proces

Processing (Metals and Ceramics), Polymer Part I
of pol ymer meé It &s taincdi t Wi, scPor ocessing of Ther mopl
Mol di ng, Bl ow oMoalldi Magpl,nddi dthatrimosets (compressi ol
mol di ng) , Tool and product design principles; F
I ntroduction to Processes for Prototyping, Tool i
I ntroductienan®obFosen®hgt Brazing and Soldering,
Joining, Met al and nonmet al joining,; Metrol ogy:
principles and their measurements (Geomet—rical t
primé¢es,ssfltetsneé ng using optical flat, optical

measur ement s.

Prerequisites: N A
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ME314 Thermal and Fluid Engineering (6 Credits)

Overview of basic thermodynamics: Ther modynamic
First,d,Setchoinr d | aw of t her modynami cs, avail abi
substances, Rankine cycl e, Ot t o, Di esel |, Dual cy
Fluid properties: continuum, densityesswuire®¢osi
t empat ur e ; Fluid Stati cs: Hydrostatics, Fluid

submerged and floating bodies, Buoyancy and stab
fl ows, l aminar vs turbulent f | folwes w s “cnoddmpsrieosnsailb | e
anal ysi s; Energy equations and its applications:
et c; External and internal fl ows: fl ow over fla

Basics of hydraulmnd macihpmghescat rotary a

Overview of basic modes of heat transfer; Heat

pl ane and composite walls, critical thickness of
sur faces; He at convection; Fotr eledeaxla radamBt ed | owsy
exchanger s: types, concept of LMTD, effectivene

radiation heat exchange between surfaces.

Prerequisites: N A
ME331 Solid Mechanics -1l (6 Credits)

I ntroducti on. Tdberss onUwHE y ahehE nB ecryd ii mg . Shear cen:

beamdoubl e integration, superposition, moment al
theor em. Principle ofi ndiertmiaalat worpk.obSemsi c &Lloinyt
Defl ecti on nicre toHk ocagxdi .ead B-uEcuklleirnng Secant-Gaonmdl oRanki
Formul ae. Bending of Curved bars.

Prerequisites: ME2 31

ME333 Theory of Machines and Mechanism (6 Credits)

Ki nemati c pairs, di agrams and invebDbesphacdModndt i
velocity and acceleration; Analysis of planar |
and function generation,; Gears and gear trains;
bal ancing for rotating andeaohanipams@rt @ fnigl enasyn tnke
FI ywheel s; Governor s; Gyroscopes;

Prerequisites: N A

ME334 Design of Machine Elements (6 Credits)

I ntroduction to design of systems and machine el

and stabi ltihteyo;r i Feasi;li WFweeteé ;guler dlmabi | i sti c approach
joints; Design of spring; Design of Spur and Hel
Anal ysis of clutches and brakes; Sliding and r
Anal ysi s aatnido na popfl iccoup!l i ng.

Prerequisites: N A
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ME351 Metrology, Measurement and Instrumentation (4 Credits)

Fundament al s of measur ement , Line and end st a
di mensioning and tolerance Q GD&Tgaudgespes of fits
Staand dynamic characteristic of i nstrument , me
(flatness, circularity etc.), Coordinate measur
pressur e, f orces, torque, strain, calibration of
Prreequi sites: NA

ME352 Manufacturing Science Il (6 Credits)

Machining; Pl astic Def or mati on, Mechani sm of P
processes,; Chip formati on; Cutting; Tool Geometr
Met al Cuthamtg',s M@irm,cl eFDi agiran i n Met al Cutting;
cutting; Rake angles in oblique cutting; velocit
cutting; Gener al classification of uncomiwenti on
di schar giengnachAbmasi ve Jet and Ultrasonic Machini
beam machining, ion beam machining, pl asma arc

di fferent processes.

Prerequisites: N A

ME353 Total Quality Management (3 Cred its)

Il nt r oduicsti oorni, c aH Revi ew, TOQM Principlesl,ur@mnt i nt
Trilogy, PDSA Cycl e, Ka-iPagn,ne3umpml,i efIrQMPdmotoh sr s Bi
Reasons to Benchmark, Benchmarking RF®dJe Hop,us@u al
of Qw,al@RD

Process, Benefits, Taguchi Quality Loss -Functio
Concept, | mpr ovemetta g\Neese dosf, HFMMEEAA The seven tool
capability, Concept ofmasagemamtmat o oNeswQ usBaisdery st
Syst ems: Need for |1 SO 9000 and Other Quality Sy
El ements, I mplementation of Quality System, Docu
1400@oncept, RequiremenCasandt Beined it

The maiih @mahimsocourse is to develop an understand
phil osophies and frameworks

Prerequisites: N A

ME355 Mechanical Behavior of Material (4 Credits)

I ntroduction-Croysdeaf o-Elo@gs aph y d@dIf @ mae d-8f oesnati ol
strain r€ff aeeiconsafi pfremper at uragd ei WVardiedwsr maviabmomat
techniques.

Prerequisites: ME2 31
ME371 Mechanical Engineering Lab -l (3 Credits)

l.experiments to demonstr at enevcahl a ndiactse, pdryinnacmipcl:
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fluedhani cs

2.experiments related to measurement of stress,
f orces, pressur e, flow, et c.

Prerequisites: ME2 31, ME 2 3 2, ME2 12
ME372 Mechanical Engineering Labs -Il (3 Credits)

1. experi mentdsemdnstrate/ viasl i ddt et hpprimadi pangi ne.
manufacturing science
2. experiments to demonstrate sever al machining

3. experiments rel ated to measur ement and c
manufacturing scergicreamidng her mal

Prerequisites: ME251, ME2 13

ME380 Manufacturing Lab (2 Credits)

Job preparation using CNC machining, Form measu
sur face roughness testing. Cutting force me a s
preparation and characterizatobaoagwsing Optical \
Prerequisites: N A

ME403 Operation Research (4 Credits)

Linear Programming -MSmemphe#®) MeThadsp8igati on and
Sequencing, Il nventoryhemanpge@GkRMtan@QuRERN,g lItnvest
even anal pwsit$ nhgkForec

Prerequisites: N A

ME413 Refrigeration and Air -Conditioning (6 Credits)

I ntroduction and applications, Vapor compressio
Refrigerants pandi @ash,ei enemrey efficiency and enyv
Advanced vapor compressi on cycl es. Refrigerati
evaporator s, compressors and expansi on devi ces
refrigeration.

Human PhysitoH ergmalanadomfort . Factors i nftliwelnctiong
akcrondi ti oning, Properties of moi st air, -Psychr
heating, humi di fi cati on, cooling and dehumi di f
cal cul atRiomms air distribution principbdesr Bési g
Ventil ation. Vari ous types of air condi tioni ng
humi di fication equi pment. Temperatur e, pregssur e
controls and control strategies.

Prer equEsliltl 2s1:E
ME414 Introduction to Steam and Hydraulic Turbines (2 Credits)

Steam d:ur bin
Constrawcgdornkni ng of steamandebdcheandimbpbet seel oci t
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di agrak. owbpdtefficienciwel. odirteyssauampawrddi ng r eg
feddddati ng cycle reheat rciyrcd eagf rtethrelnitn  ,p atkaseak mroe
outtur bi ne

Dynamic action of fluid jet:

|l mpact of fluid jet on fagedo&ngdemowhnnchuirkveeddt ap d
vahes, fl owvaowvesg, rjadgti apropul si ons, Eul eofs f un
reacti on.

Hydraulic turbines:

Introducti on, classification, i mpul se tumshbhdne, C (
efficiency calculations, reac¢si omwotr ki migh @& jithy 0 Ip

triangles, fpowencgndateétbuel,atciaovnist,atdiroanf,t gtouwver ni ng
Prerequisites: ME111, ME2 12

ME415 Introduction to Turbomachines (6 Credits)

Definition and Classi f-~iSpatci 6 n-cTesWoatrkslr bbpi maagcrhaimm e s
I ncompressi bl e and-Losmspfxetesasliold lad felfdw eadetnactyi c
efficiEémext of reheat and prteihoenat HEnaecrigoyrl.e rDaesgsrfee
equation, velocity triangl es.

Di mensi onia$, abDiamgnssi onl ess parameters and their
speed, Hydraulic Pum@gomeCdrtffiPinfinpg aolo s pwmp sand Ef f i
-Ef fevanefa@GgViet-atuimpn Char acMudrtii ssttiacgse pumps.

HydraubiwcegurClassificati-Vel @odi thy dtrraiudn gl ¢ s1.r bk fnfe

tubewydraulic turbine characterisVYelcsci tFye-atnrcii an ¢
Efficiencies-Tafr bbmnaef c haulaes eri stics.

El ement ar yt hceosrcyadecascade nomencl atur e, compress
cascade efficiency. Dimensional analysis of comp
Centrif ugraels sCo m : Const-rQutcatgeo nRir e sdsButraeg €rsiPyeess ur e
Coefefnitsstiage Ef-Degremrcygf-VRead owtuiso rS4linp rfoadcutcarison t o
and Bl ower s, Wor king principle, Fan | aws, Perfor
Axi al flroes sComp gener al expression for degree
diféet values of degree of reacti on, Bl ade | oadi

Worckkone factor.

Steam and Gas Tur bi ne-Sit afxi &lalngdivisy A& rnsgt laeg esst a g e
i mpul se-Spadd ndaki mum UtFialct@ampouwundi ng of Tur bi n

types, Degree RehcRiearct Sbages. I nward Fl ow radi
Wor ki ng

principle and Per fcosr mance Characteristi

Prer equkEsliltle s ME2 12
ME416 Power Plant Engineering (6 Credits)

Economi cs of Power Generation: _ Introduction, Power plant economics, Types of power
plants

Steam Power Plants:  Introduction, Economics of Power Generation, Reheating and
regeneration, Feedwater heaters, Supercritical pressure cycle, Deaerator, Binary vapour
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cycle, Combined cycle plants, Coal, Coal analysis, Combustion reactions, Energy balance of
steam generator

Steam Generators, Steam Turbines, Condenser

Introduction, Basic types of steam generators, Fire tube and water tube boilers, Ash handling
system, Feedwater treatment, Steam turbines, Condenser, Cooling towers

Diesel Engine and Gas Turbine Power Plants

Introduction, Combustion in a Cl engine, Performance characteristics, Supercharging, Layout
of a diesel engine power plant, Gas turbine power plant, Components of gas turbine plant, gas
turbine fuels, Gas turbine Materials

Nuclear and Hydroelectric Power Plants

Nuclear fusion and fission, Chain reaction, Nuclear fuels, Components of nuclear reactor,
Classification of reactors, Nuclear waste and its disposal, Advantages and disadvantages of
Hydroelectric power plant, Classification of hydroelectric power plants, Pelton, Francis
turbines and Kaplan turbines

Non-conventiona | and Renewable Power Generation

Introduction, Renewable energy sources potential, Solar power plants, Thermal energy, Wind
energy, Wind power plant, Waste to power generation, Geothermal energy.

Prerequisites: N A
ME472 Heat Transfer Labs (6 Credits)

Temperature measur ement and calibration; Shel l
countwr cbhbi gurations; Det er mi nd®8toil oz mahn emoBsi &
Measur ement of convective heat domwnesdteirorcoef fici

Prerequisites: N A
ME499 Thesis (Variable Credits )

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Pr eriesgiut iss course is only for BTech Honours st ucf
MES501 Applied Numerical Methods (6 Credits)

rodtucct Moatnhemati cal Model | i ng; Tayl or and Four
erpol ati on, splines, extr gpolSaotliuatni;onReogfr essismu
near al gebraic systems; nonlinear al gresb;r ai ¢

Solution of simultaneous nonlinear algebraic sys
Gaussian quadr atur e; Solhadon BE£eddEE:ObDODR. MKt hav
boundary value probl ems; Systems of e@DE sP,DEso nbvye r
finite differences.

Il nt
I nt
i

Prerequisites: I C104, | C152

MES502 Advanced Engineering Mathematics (6 Credits)

Differenti al Equbht-osthsr Redi svecohd and higher
equations; System of di f fearesniti 8peceiqaulatfi omst i dSn
transforms, Numerical methods for differential e
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Linear Al gebra: Review of LManterairx ,s y\setcetnmosr so,f Deeqtuear
val ues, Eigen vector s, Vector di fhhetkrods ail n abhidn 4
al gebr a

Fourier Analysis and Partial Differenti al Equat
Transf or mBi, f fPearr & n tail a | equations
Prerequisites: NA

ME512 Advanced Fluid Mechanics (6 Credits)

Revisiting some tpy edfi nilnuairdy nteocnhcaenpi cs: f 1l ui d Ki nc¢
fl ow, Reynolds transport t heor e3nt; o Kogymaamrii acrs; OH X avdi
solutions-StodkeNsave guati on; Boundary | ayer t heory
potenwisalndl 6l ow past i mmersed bodies; Turbul ent

Prerequisites: N A

ME513 Convective Heat Transfer (6 Credits)

Overvofewcontinuity and momentum equations; Der i\
solutions for | amamanaextateahafl| bleavts ;t Mamanfsert i
transition fl ooWReyhwrdlds!| eanvterfalgew equagedorfneoly mc
equations; Turbulent flow and heat transfer over
in pigdheshamnel s; Laminar and -t ambwmlaentandat wrdlul @
convection; -nBobkateiibiom gbiochigw nlgepinldiemg at i on; dro
condensati on; film condensation; Convecdad ve he
convection and radiation; Doubl e diffusive conve
Prer equWEilt2eg s :ME2 1 3

ME514 Internal Combustion Engines  Fundamental (6 Credits)

Engine classifications; S| and Cl engine princ
par ameter s; RaC€l ngngoifne | f wmenlds ; Carburetion; Me c
El ectronic injection systeems; MCommompor ai fuei e$
Il gnition; Mi xture formati on; Combustion in SI er
syst eCoso;l i ng system,; Pollutants formation and t|
monoxi de, Unbur ned chuyl dartoec afr ognést, ndPeayr tEnd after
techniques for emi ssi on reducti on; N O x absor be
calactuilons; Super chcahragrignigngand tur bo
Prerequisites: N A

MES515 Engine Management Systems (6 Credits)

History and Int roduction: Evolution of diesel and gasoline engines, Engine management
system for

internal combustion engines.

Engine Electronics: Piston displacement and speed sensing, Measurement of pressure,
Temperature measurement, Intake air flow measurement

Gasoline engine management: Cylinder charge control systems, Manifold fuel injection,
Gasoline
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direct injection, Operation of gasoline engine on natural gas, Ignition system, Inductive ignition
systems, Different types of sensors such as temperature sensors, Engine speed sensors, Hot
film air mass sensors, Piezoelectric knock sensor, High pressure sensor, Lambda sensor,
Electronic control unit, Operating conditions.

Diesel engine management: Cylinder charge control systems, Principles of diesel fuel
injection,

Mixture distribution, Diesel fuel injection systems, Single plunger fuel injection pumps, Unit
injector

systems and Unit pump systems, Common rail systems, Injection nozzles, Minimizing
emissions

inside the engine, El ectr omitad odi aane It  &rCtUr) ol

Prerequisites: MES5114

MES516 Alternative fuels (4 Credits)

Combustion and Fuel s: FIl ame pS3torpatgiaftii oat, i oFnu,e | C os
process in SI and CI engines. Liquid Alternatiyv
Emul si fied Fuel s, HV O, Met hanol , Et hase®lousnd t
alternative fuel s: Hydr ogeimet hylguet hed, pEyYyt baee
developments in I C Engines such acshaCGR,ngMPFOpt iC
measurement techniques and tool s, Polulest i- N nmo n
Di spersiRed | qfNdDd R) detectorssatThea fdleame t oiror
chemiluminescence method for NOXx measurement, En
and measur ement . Principle and working of DOC, C

Prerequi slidt es: ME 5
ME517 Building Environment and Energy Conservation (3 Credits)

I ndoor enwsitraonndnaerndts and recommendati ons; Heat | o
Urban heat island effect; Energy Use and Ther m
(performancfef iacni ency) ; Building heaali n§ raene walll
energy) ; Energy efficiency i n dicsotnrdiictti ocnoionlgi nsgy/st
(performance and efficiency); Thermal bbpeage sy

Il ndian c¢climate map; Energwnwgperfiotmgnae edf desdiga
energy efficient buildings; Passive building de:

sun exposur e, dayl ight and baiirl dguagl intayt,urbadi lvdeinn
buil ding thersmalgliensawldatdioounb,l e gl azing windows,
protection; Bui |l-dBnnegr gegn eCognys ec vched on Buil ding C
Performance I ndex (EPI YWl Buhbding rating; Green

Eneregfyf i ci ent strategi efsontto; maems amnmal t b@o Imianh g c @ md
Local body cooling.

Prerequisites: ME2 13, ME4 13
ME518 Human Body Thermoregulation & Bio  -heat Transfer (3 Credits)

I ntroduction to hulmati dm;dyMdthaelaloirsemg;u Convectio
sweatemsgjration; He at transfer to bl ood vessel s
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Mai ntaining body temperatures; Cold ther morecep
measur ement ( memaat usrked,n meanmp et or so temperature
Tempeuane induced dynamic change of blood flow (V
heat storage; t hespmalll ceomd ohéeat Cewbhde condition
hyperther mi a;-cIfctvheirnmg hiumtaenr act i on, Cl ot htiinegs t her
affecting ther mal comfor tThdmmalmaima rcioknf og t ared at u
Ther-mogul ati on -hmeoadte | & 1 a mBsifoer model s; Appdicatio
Det ecthbiroenasotf cancer, Tumor thermalatireatmendegiCe ¢
skin burn.

Prer equwWERilt2eg s :ME2 1 3

ME531 Advanced Mechanics of Solids (6 Credits)

Review of strength of Materials and its olni mitat
and Strains; Stress and egdqounisltiibtruituinv,e aaaunc, h yNoasv i per
compatibility; Formul ati on of boundary value pr
to solve plane problems with exambp,l eSer(if®s wa@l u
Fourier transform methyd®pt eBtDi aplr omé temo d s, Ene

Probl ems.

Prerequisites: N A
MES535 Theory of Elasticity (6 Credits)

Review of the Field Equations of LineambEkastic

sol i ds, Constitutive model sThfeor emsne®dr | elnafatri ce
di mensi onal formul ati on; Two di mensi onal boundas
met hods. Three di mensional boundary wdlicatpooalsl|,

Ani sotropic elasticity
PrereqWERINES 1

MES551 Advanced Manufacturing Process (6 Credits)

Modern Machining Processes: Electro Discharge Ma
material removal, parametelrsctefifealt sDIEDMh &r ga@ pGii
Traveling W nmehEbMcaElIl Machi ning (ECM), Processe
removal, Tool design, Parameters a tcfheecnti icnag E
Honing( ECH) , El ectrochemical eDebalbrri @gi ndECP] E
El ectrochemical Di sn¢ kand geMaGrmhii mdingg, UChe asoni c M:
System Design, Mechani sm of cutting, Parameters
Machining, Vari abl es of AJ M, a choiznzilneg , D eTshiegrnma | L aas
t her mal anal ysi s, EleencdirBagpgpm i Mathongng and i ts

Applications, Pl asma arc machining, Equi pment ,

efforts, Safety precautions ngdaagppliasamaoAsc ®8p
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Il ron Beam machi nitngMaacnhd nwager HJ gh Energy rate
Advanced Welding Techniqgues, Additive Manufactur

Prerequisites: N A

MES552 Knowledge Base Systems (3 Credits)

I ntroducti on toskesbawimkHgperbtasgyst em, |l mportanc
Componeprkpeof system.

Conventional ot s mi s@earnetni ct al gor i thhorp ul( Btaiso rt;
Chromosomes; Operators), Fuzzy Set Theory, Fuzzy

( NN)ntCroodiblaecrks propagati on net wor k.t Ccoombp @teilin gt ec h
FLC, GANMNLC,NRNEGAIN.

Prerequisites: N A
MES553 Advanced Materials and Processing (4 Credits)

Strengthening mecihhawmipemsy Sboruet atyso;n sfNamr.oulerr

all oys; Speci al all oys;on@ampo girtoecse.smd@igan iflchael r m
processing; Special Processing techniques.
Prerequisites: N A

MES554 Sensors in Manufacturing (3 Credits)

Il mportance -Axcft i yensaonrds paseriove cfensensi ng: el ect
acoustic, pnegusmansaer,s mamneon&®ensonsmoni aatioma@ti o
Prerequisites: N A

MES555 The Science and Technology of Metal Forming (6 Credits)

I ntroducti on: Met al formvagt gpgeosc,esdisadwvdeenftiang e s
equi pment Plyast i-sstittrgeisms t heloati on, strainA disp
strain compatibility, yield criteria, flow rul e
| ower bound bt hmenarl m,i ssl 8ul k Forming Promesses:
tube dr awi ng, rolling; process description
Processes: bl anking, deep dr awi ng, stretch
nume cal approaches in metal forming.
Prerequisites: N A

MES556 Fluid Power Systems (4 Credits)

Fundamentals ofFIRIliudi dPrRiopweeutmiad SHy daadl|l i ¢ compone
symbol s and -thleuird upscavgeer Ssyst ems o ms-tPiacent io gt for
Performance Thr oAudgvha n&iendu | Caot mi p&griseenmtss  a n d

Prerequisites: Fundament al course on Fluid Mechase

MES557 Laser Material Processing (6 Credits)
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Introduction to laser, laser properties, advantages and disadvantages, application; Working
principle of different industrial laser, C02 Laser, Nd-YAG laser, Diode laser, Excimer laser,
Fiber laser etc. Laser material processing, cutting, drilling, welding, micro-machining, surface
treatment, forming, cladding etc. Application of laser in 30 printing, selective laser sintering,
laser melting, direct metal deposition, comparison of laser based additive manufacturing with
other additive manufacturing process. Laser safety

Prerequisites: NA

MES558 Surface Engineering (6 Credits)

1. Introduction to s-Cohmazeptempidne eanpiomd anc e, Sur f
Causes, types, and consequences of surface ¢
modi fication techniques, advantages, and thei

2. Materials for 9QurfSedecEnginnedr imaterials for
f osr peci fi c appluicctautrieonmasn,d property relationshi

3. Conventional surface engineering practices
Conventional heat str esatrmearcte pnrodd dgdsceat-i on of
ferrmoauser i al s | i kdei nngi,t railduimmign,i zciynagniet c .

4. Vapour deposition processes: Chemical Vapou
coativagcsuum Evaporation Deposition, iCant,hodi c
Sputteriitng adcvdancement s)

5. Ther mal Spraying met hade: aGldapd iafsimaatsiporay, nk
spray techniques.

6. El ectroplating, El ectrol ess coating, Laser,
Sur flEBecei neering, Briaodi &ni Surbacshir Processi

7. Physical Characterizati omar pMiod rogyt r uURhauge , ar
Determination of Crystallite size.

8 Mechani cal Characterizati on: Det er minati on of
Adhesion ofisgrf&aoaefaoatroughness.

9. Perf ormance evaluati on of coorama mcges,: HBrwrailcuta toin
corrosion resistance, Assessment of oxidatio
coatings, Performance of cuttuspgngobhrdoandn
coatings, HFCVD Diamond coated tool

PrereqgWwAsites:
ME599 Thesis (Variable Credits )

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prereqgulihdist eox:ur se i stadleynmtf or MTech

ME601 Applied Nu merical Methods (6 Credits)

I ntroduction to Mathemati cal Model | i ng; Tayl or

I nterpol ati on, splines, extrapolati on; Regressi
l' i near slygdermesi;c nonliicneeagqu adli gelsr,a Ei genval ues é
Solution of simultaneous nonlinear algebraic sys
Gaussian quadr atur e; Soluti on oc€CorolxkE:t oR. mKt h av
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boundaryevprobl emODPDESystemgenfence and error stu
finite differences.

Prerequisites: N A

MEG613 Microfluidics (6 Credits)

I ntroduction: Significance in fundamental and apg
momentum anddespepegyea coaséeownsti Bouagary conditi
driven fl ows; Surface tension driveBl étoweskiamet i
fl ows; Stokes drag on sphere; Il nt rtohdruccut g ho nmitcor o

condgyi Bi omicrofluidics; cMmpoonemisrolabriodattioon

Prerequisi tFtésai dMMBThahi cs

MEG614 Electronic Cooling Systems (6 Credits)

I ntroducti on; heat transfer modes, t her matl Sprea
transfer; Hdat asiadnk sdessi gn optimization, Air and
cooling, phase changeodaehggat stornagéer mullTher mal
col d pl ates and heat exchangers, elbowacetuwoi k |
mechani design issues; Microscale measurement t e«
Prerequisites: N A

ME615 Computational Fluid Dynamics (6 Credits)

Conservation | aws of fluid moti on and bounda
consdromnatv-comoar viati emenDi al vs integral forms of
classification of physical behaviour s, classi fi
met hod for di ffusion probl ems; -Hi fAf tpgioddrb e mme n
di f fer ehnecmensg;, sSol uti on of discretised equations:
al gorithms -vfeolro cpirteys scuoruepl i ng in steady flow: SI M
met hod for unsteady f | oWbsc ol[Exhpehmes,i tf wlclhymenemp ICrcai
Errors and uncertainty in CFD modelling. Applica
Prerequisites: N A

MEG616 Interfacial Transport Phenomena (6 Credits)

Introduction: Basi ¢ concepts of interfaces and transport
Capirliltlye:f or mabl e interfaces, emphasis on the ef
interfaces, Surface curvatur e, Contact Angl es an

Surface weHytdarboiplhiitlyi:c, hydrophobic andvawipablheg dr
wettabil isturcfgas adi ent

Hydrodynami csTaf nwéitimsg: droplets, bubbl es, pudoc

Dynamics odr olpilgeuti diFnocdiest awiill:l be on dropl et Il mp
aspect) and evaporation (Fluid dynamics and H €
spaédi ng, receding, bouncing, nonbouncing, part

di fferenti al equationspantdl emei Scabl ogi appr bar ms

SurfacApptscations, Soap films and bubbl es.
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Basics of manipotiast iappl ofcatli windsin microchannel g

Coll oi dal Deposits and Cdotfsf eientrd rnfgasé fafit e cs,a tebnlcoem
coll oi daslorptairntgi,c leet c .
Speci al Appliiccati ons in Forensic science, biote

environment.
Pr er e qWwiusnidtaeme:nt al s of Physi cs, MEghaemaobnsy (Par:

MEG617 Multiphase Flow and Heat Transfer (6 Credits)

I ntroducti on ofVamulotuisp hdaesfei nfiltdw:n s , exampl es an
mul ti phaseneFltywerse@ind t mailry sdeaf iodi tfilaomws r egi mes
analyticaommgdeésus fl ow model , Dri ft fWwax mode
phase flmgvshedtoitlriansfer, boiling rreeggimeessgq fh ebaoti |
Il nstabilitiesugonfc hvianpgorRelweeytetri ng amddPhasealNat yt at
circulation |l oop ;aonddeheatt i oT'm anasnfder i t s types:
Heetr ogeneous, Dr opovd recece n s Rietamwir £ene n t Techni ques
mutiphase flow par mmaser @emevai defstaetatomn of f|

Prerequisites: UG students - Fluid Mechanics (ME212), Heat and Mass Transfer (ME213)

MEG632 Fracture Mechanics (6 Credits)

I ntroducti on; Backgrounergpdrblil sastypatdef o&€mat K

and stress fields; Stress i ntensi tpy asaccorf;r awe:
mechanics, -l €CTOPr all; slestatmegheodf ai l ure and env
fracture; Numeri cMi xadalmpslies cofackr aoks$j ati on anc

Prerequisites: ME231/ ME531

MEG633 Finite Element Method (6 Credits)

I ntroduction and historical baeakgubusad; GBhekfgiou
Coll ocation meghadss mewakods. meVdroidat i @ha appr ox
Ray !l &iidghz met hod, variational t heor ems; 1D FEM;
probl ems: Constant strain tripagdmsetr iAXi syement
probl ems; Shel |l anal ysis; dSdéll otwi, onvi bf ahéea@ath, camd u
Prerequisites: N A

ME634 Composite Materials (6 Credits)

I ntroduction to the fiber reinforced ndangpssiotfe
composite, Applications, Manufacturingandf FRC
Mi cromechanical behaviour of a | amina; Macr omec |
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of l aminated pl ates and beams; Fracture me c h &
Ewironment al effects; Experi ment al characteri zat

Prerequi 381EBES ME

MEG652 Automation (6 Credits)

I ntroduction to manufacturing, Manufacturing sy
FMS, Cl MS, FIl ow | ines amnmataesd eantbd rya gsey s/treantsr, i éAwa |
I ntroduction to CAD/ CAtM,v eNCc o lCtINrCa |l .DNMa n tAadlapand c
par't programming. I ntroduction to robots and t|

pl anning and Computeingid&doBpodesbnopl agwn, Opit
benefits.

Prerequisites: N A
MEG653 Experi mental Methods in Fluids and Thermal Science (6 Credits)

Anal ysis of Experimental Data: Causes and types
statisticadataam,al yrsolsaoifl ity distributions and c
characitesjislnput typezserdnetdemenbstigpmaemts,t r uime
secoonrdder instrument ;

Measur ement of pressur e: desi gnf acft oPst aatf f aati n
measurements of Pitot/ Pitotf eSttati ¢ uTwbhud 2:nclel iegrcn
flow compressibility on pressure measurements o
Pl tot/ stagnatl on pr essw.r eFIllow trhea scuormepmeenstssi:b |l 3® H ¢
probes, directionalnds dhricstiet | wii ¢ lye s0,f Hothwilree aane m
detail analysis of constant current anemometer (
(CTA) , compari son odurC&me mtnd CfTAf, | mmetauat i ng velc
Laser Doppl er Vermetcriyne(tl yVv/AnRzAn , Particle-1mage
Pl V, FIl ow visualizati on met hods; Temperatur e M
measur ements and Litgsuicdlcirbyrsattalont her mography (LC
(I'RT), optiocalt emptem@adsurfe and density measur ement
analysis through I nterferometer, Schlieren and S
Prerequisites: F | Turiadn sMeecrh aannidc sT,h eHemaotd y na mi ¢ s

MEG654 Advanced Materials - Development and Characterization (6 Credits)

Advancement i n eng-iRmd er ionfg anatdeynsi,@at aneert arhil ¢ £, an
speci al class of materi alasppiln aauttioomobi | e and aer
Devel opment and characterizati on Depvalcaprmnent May
caventional /' unconventionami ecnad ®trd lad t adebw/érl iozpateil
(Optical and Electron-michamsicopli e errofgamlina Ineict gch)

temperature properties, tribol ogiamall orrcdhdamgact Bei

resul ts.

Prerequisites: ME55 3

129



ME795 Candidacy (O Credit)

The objective of this candidacy is to evaluate t
shall include the evaluation of the knowledge breadth of the student, including the research
comprehension.

Prerequi Situesnt mu st have completed the course
registered for.

ME798 Independent Study (variable Credits)

Students registering for this course are expected to get versed in a particular topic allotted by
the course instructor. The topic and the credits are assigned by the course instructor. There
will not be any regular lecture delivered for this course type.

Prerequi Bhe esourse is available only to PG stude
ME799 Thesis (variable Credits )

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prerequisites: Student must have cleared candidacy.
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Courses in Ph ysics

PH200 Laser Physics (2 Credits)

The course wild/l cover topics starting from the i
resonatbasensadin everyday use. The topics would
conditions fobronhef ampadi &i can, three | evel and
cavity designs, practical | aser systems till dat

Pr egruei si t es: NA
PH201 Nonlinear Optics (2 Credits)

The course would be meant t & iiehtdr cooducneo ntl Henesatr ud

course thus would include the origin of nonline
dependent medxactimneari and nonlinear absorption
sources based on tneornalcitniecanrs oapntdi ctahleiirn appl i cati o
Prerequisites: N A

PH202 Photonics (2 Credits)

The course wildl provide introdulcitnear amnplt ibcassi &rs
optics. The topics covered wild.l be a@mpilddli crad d ioc
of radiati on, |l aser system, origin of nonl i neart
nonlinear absorptiiohes, diiepercsiror, wlaivlegru par amet
Prerequisites: N A

PH203 Thin Film Science and Technology (2 Credits)

Thn film research shar esditshcei pkn owlse d(gee. gf.r, o nrmamu
chemistry, solid state physiecd,s mMech amieds famd tdto
who are interested in thin fil m nfdunsdtarmeanlt aa psp laincd
Topics include, but are not l i mited t o, f undame
fil ms, the basiga owt &l eeetcihcami amd of thin fil ms
mat ching epitaxy and domai nfirhant cphrioncge sesp intga xtye)c, h
MOCVD, MB E , PUBE, Lapwetrtering, and evaporation
i nstrumentati on racsep,e ccth a(nebneerr gcyo nsfoiugur ati ons, vac
controllers), and severoalelaedevtarn ccead taonpdi-tcasptrrieclaal t
session(s) will be arranged to promote | earning.
Prerequisites: N A

PH204 Photovoltaics (2 Credits)

Thereoidoubt about the fact that for the widespr

future edergyohare cells have to play a key rol e
fundamental s of photoelectric comyvessepanatichmrar g
coll ection. The cour se wi || i ntroduc e telse wor k
l'imitations or tecphpanpitogiamd matreadiesl, a@spacts of
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cel | technol ogi es. L aut gehsst irne snud tt esr iaanlds barneda ktt ehcr hon
di scussed.

Prerequisites: N A

PH205 Relativity (2 Credits)

Gdilean transformations, postul ates of speci al
l ength contraction, timetdviationeneergntanmdsmome
space, t i met iamed -tssip@aeceedi agr am, lud rvearl temm c@r qup ,nce @
general theory of relativity.

Prerequisites: NA

PH206 Light Absorption, Emission and evice (2 Credits)

Optical absdr prteifolnect i oann Xt r agdanmeont mil sy olwatvreasn ,
resonances, excitons s, rpaod iaartoinvseg adp lasmsfimemon car
recombinati on, excitonic signatures in photo
and 20 dsemiiongn mat erd acdlass,ed g udntguhm emi tting d
etc) and transabst oetc)(l nGa®mi cGonductor LASERS
guantdwimased LASERS (eg l nGaAs) and 0 |
Mi scell aneous semi conductors (amorphous,
mo | welcar electroni cs, photoconductivity and
and Brillouin scattering phenomena.
Prerequisites: N A

PH207 Quantum Optics and Information Processing (2 Credits)

Classical optics, quamttam 9tratpipshtbit s, edhiuralgdt pop
beam splitter (-6eanl agh wkpdlrdsmemant)i,9shngltatphof om
single photon polarizaktiogoht dempkibrer Pobasisec pei
cryptogrampghuyn cqguw ptysdreanshiacmd | i mitati on8884uantu
892 protocopuant ymblidgi,cegateserdecohbherrection an
guantompu.t ers

Prerequisites: N A
PH208 Self-Propelled Micro/Nanorobots (2 Credits )

Mechani sm of propul sion at smal | scale (l ow Re
strategipsopefl| sdl foiod so/umareor ai fferent environm
aqgueous and complex viscoelastic oralbiizodtoigan adn
mani pul ation (-guidedamodndnypel Observation and tr

Mi cro/ nanorobotstibas 1ihe tappglkt edi ndvrassg v d e Isiuwegrey

environment al sensing, cargo del i vefriygurarhd ef erenr
assemblies.
Prerequisites: N A
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PH501 Classical Mechanics (6 Credits)

Revi ew of Newt oni an me ¢ hhaamii ccss,, Lgaegnrearnag ii azne d mecc
constraints, principle of virtual wor k, Lagr an
foces, collisions, scattering smal/l oscill ation
forced oscill at cartsi.onbBla miplhtaosned ss peagcue & phase tr
transformati ons, P o i -sJsaocno bl r a chkeeotrsy,, iHcsgiildt wmd d yn ed
dynamics; Speci al Theory of Rel ativity: Rel ati v

Continuous System.

Prequisites: NA

PH502 Quantum Mechanics -l (6 Credits)

Origins of qguantum theory, Schr°odingereeequati
di mensi onal probl ems, Har moni c and ot her poter
formalism for gquantumi meqghant asm, megymmei cses gene
angular momentum; spin, identical particl es; Pau

Prerecgui NAt e
PH503 Mathematical Physics (6 Credits)

Vector space, orthogedmaniiltty,n niahteroircears , e tggeltnsevyal U

Compl ex vari abl e, Singularities, Tayl or and L 8
integration; Fourteansfoimati donurlia@pl ace transf
Gamma, Hermite, Bessel, Legendr eod uLcatgiuoenr roef a nedn s&

group theory, representation of O(N), SU(N).

Prerequisites: N A

PH504 Computational Physics (6 Credits)

CProgramming Language: Al gorit hms, flow charts
statement s, |l oops, arsraycsontlramdi csatlatexneme ssi ofnun
pointers, bit operation, files in C. aSolAmahgspso
I nterpol ation by Lagrange method, Numeri cal SO
Newt-Rmphson met Sgdar keedst using rational functi
Trapezoi dal met hod, Simpsonés met Wod,t uRembnert ¢ oid
Ei genvalues and eigenvectors of a matri x, Sol ut i

of a matrversMahyri Soflation of ordi nKuytai Meéehendt
I ntroductory Monte Carl o techniques.

PrerequiAsit es: N

PH505 Electronics Laboratory (6 Credits)

Bi polar juncti onc htarraancstiesrtiosrt ¢ @B4d @ tMOeSrFESTt i ¢ s, Cat
Oscilloscope (CRO), Logic Circuit, Light Emitti
Deposition and it Chaharcdetrersita &tsi orf Sol ar cel |,

effect experiment.

Prerequisites: N A
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PH506 Statistical Physics (6 Credits)

Classical Statistical Mechani cs: Postul at e of

t heor em, mi cr o @agnoeirciavlatdamsnemobfl t her modynami cs,
classical i deal gas, Gei nbsbebnsb | R a raanddo xe n eCagnyo nfi Icwad t
canoni cal ensemble and density fluctuation, Equ
ensembl e; Qu a nctad m Mtcahtainsitc s : The density matr i X
statistical mechancamp chtleahdggsand maopbai cal er
of state for ideal Fermi gas, Theory of white dw
| aw, Psh,o nBibnsres t ei n condensati on; Phase Transitior
phase transittriamssti pmhasef second kind, Di scont i
symmetry in a phase transition of sechald kOmd.

Di mensional | sing model; | deal Bose Gaki,n sPtheitmons
comdsati on; Thermodynamics description of phase
kind, Discontinuity of specifecthaemditichhmngfe § eac
Prerequisites: N A

PH507 Quantum Mechanics i Il (6 Credits)

Ti me | ndtep®edénr bati on Theory, First and Secon
Har moni c Oscill ator, Anhar moni c Oscill ator, T h ¢
Theory, Removal of Degeneracy.

Vari ati onal Met hods: Ground St atet,edFiStsat-eE xocfi t@
Di mensi onal Har moni ¢ Oscialtloant oarrad cGhheo uR Mt aSttiad rea | c
Vi brational Degrees of FrmeedHymnm,r olyyechr aorgpod re crad lee c u |
WKB Approximati on Met hod: Gener al For maldi,s m, V a
Connection Formul as, Bohr Sommer f el d Quanti zat
Oscillator, Tunneling Through aa Pbdaeay i al Barrie
Ti me Dependant Perturbation Theory: Transition
Pertur bBat mbs Gol den Rule, and Electric Dipole F

Scattering Theory: Scattering Amplit Adel andt Cbons
to Coulomb and Screened Coul omb Potential, . Part
Scattering, Opt i-Xpah e rTeh eScr aetnt, e rH anr gd, Resonance Sca
We | | Potenti al

Prerequisites: N A

PH508 Electrodynamics (6 Credi ts)

Brief el ectromagneti sm, Maxwel | 6s equations, Po
conser \Edteicamiomagneti c waves: wave equation, pr o]
in different media, reflection, pledx arcefiroacgt iand
Mul ti pole Radiati on: Potenti al, Firdlcd 9 i gmd er,a duing
di stribution of power radiated, Rayl eigh Scatter

radi ati on; Radi at iecmma-Wely cheirnt pOohamge:alLlLi Field di
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Angul ar distributionrofr ardda diit eetdi dory amd atccted le r ;md ved
scattering.

Prerequisites: N A
PH509 Nuclear and Particle Physics (6 Credits)

Ground state oébndeanerooc!| &as force field (Fiel
Liquid drop model a nodr Midel ias, s aShkeelrld smonhaesls of t he

mode |l Single particle shel!l model , Collective
nucl eus, ovVi bpherononal Nuclei; Descvwalpud,onderfi watcil
el astic andssr esaeccttiioonrn,crdoescri ption by par-tial W 8
wi nger one | evel formula; Accelerators and Detec

The Standard mpHebki o, ppattctkee classification,
|l sospin, strangeneblarnydhdiyprumbhanr,gel éeatndmn s hu jnb ena,

Scheme, Quarks in hadrons: Meson and baryon oct e
char monirumed crheasons and B mesons, Quar k spin and
Prerequisites: N A

PH510 Experimental Laboratory (6 Cre dits)

Typical set of experimentfRayMDchérsaochi bnt ePfanac
Gei ¢gvaurl | er counter, Hal | ebivave, Ekpeadaenteff &€t €
Resonance, 2D Grating, Kerr eHfefrd «d r,é xxgeyndtb,e r He ecnoan
effect.

Prerequisites: N A

PH511 Atomic and Molecular Physics (6 Credits)

Review of oelee catnrdo nt weot o ms ; Ma nyalelfeicelrdo na papt roomsi: |
ThomBer mi mo d eFlo,c kHaarrtdereseé Isft ent fi el d Im®tampd sj, Hu
coupling, Equi val ent and nonequivalent electron:
I nteraction with El ectRaosmagenretBac ¥ i ®@dd sSt &rele mafnf,
structur e and i sotope shift,leselactisopnectuohles;r
vi brational, el ect rroendi cs peRatmaan oafn ddilantformri ¢  mol e
Fr ailbndon principlte;uctMor e:culmorl ecsulCprpemploeiemerr al
approxi mati on, di atomi c modmentl ®;s, Medercn rdevel a
optical cooling and -Eiappieng cbndeomati 8omsel ntr
physi cs.

Prerequisites: N A

PH512 Solid State Physics (6 Credits)

Crystal structure: Miller indices and reciprocal
factor ; Lattice vibration and ther mal properti e
diatomic | atticenssi tByi obf ositmat emtniecaacldemdd es ,a nmh o
crystal moment um, Debye model of specific heat,
Free electron theory: Fer mi gassrespstahtce, hehe

conductivityBl @8ahdt hdewoem;ctnrecanr | nyo dferle,e neoltei on of
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energy bands, effective mass; Semiconductor: I nt

and electrical conductivity, Fer mi | evel, Hal | (
Lade-f gctor, quant par atmhaggmreyt i ® i, Paul i par amagn
interaction, ferromagneti sm, hysteresis; Super
equatiofds,antdydteypaper condueltamrdsa;u Gihrezobrwr,g out | i n
theory.

Prerequisites: NA

PH513 Experim ental and Measurement Techniques (6 Credits)

The range of experi memdyl dimfeft rhaoaHdie cchorveerr sld nXf i u a ¢
Fundamentals of electron microscopy (SEM, TEM, E
Mi croanalysis (BPRPMACcanbBDSHg WuShnel ing microscopy

mi croscopy (AFM) ; El ectron emi ssion spectroscoc
spectroscopy (IR, Raman); Resonanc-epttd cddemld,mq ees (
etc; chromatogr éphize eechmisqoeaschromatography, |
chromatography); ma#M$&, s MAICAH)o;s csoupryf a(cEeSlar ea anal
materi al s, oxygen/ moisture permeabil i tWhearealeys:
possible illalb Wewuarsrasnged showing the equipment i
Prerequisites: N A

PH514 Electronics (6 Credits)

Net work theor ems; appl;ipnatjivomcttiocons idmplie esi, r au iot
bi asing schemeasmplsinfail4asstihgénemrgyt;i | | at or s ; power s
shaping;Bciiprocluairt sf uncti on transistor: configurat:.i

JFET MOSIFET: characteristi cORAMPnalDi fsfiegrneanlt iaanp | ai
Op-Amp (741) cirspitsscal ampl iafdideerr ; subtractor s; |
ampl i fi eNusmbeet cs.y)st e ms -caomdv etrisé iomn ;i Btoeorl ean al gebr
DeMor garm'esorem; Logic Families: TIL, MOASdAerds, CMOS
subtractoret,c Encdaeuentf hbp€irRagtsteFsjpCounter
A/ D and D/ AMconeprsecessor and microcontroller ba

Prerequisites: N A

PH515 Semiconductors and Applications (6 Credits)

I ntroductiiloms tand hnandstmauddsurensd zcomevtmodel s; t ¢
fabrication of semi conductor t hin fil-bresamand n
evaporation, atomic | ayer deposition, el ectrospli
depos,itg®lih, cept nhngnhngmeBdroldag et t technique etc. Ch
optical, electrical, mechanical and structural [
of wultraviolet and visible photonsnawi tom ©¢ miexand
and polargaseeral and mol ecular semiconductors; d
some specific examples for the dynamics of char
separation, and coll ectiwal t amocr k¢ hgr gocgtuearsii zpd teisc
l imitations or technol ogi cal hurdl es, and mater.

technol ogy.

Prerequisites: N A
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PH517 Astrophysics & Cosmology (6 Credits)

Astrophysics basics, rspetctstat esshdiost i(vwehi tt rea ndsw
Chandrasekhar's mass | i mit, neutron stars, supe
bursts, interstellar medi um, gal axi es, astrop
magnetohydrodynamistsar sapbpal zsdneweased.ot he

Einstein's relativity: speci al relativity, equi
Cosmol ogy: redshi ft, FRL W models of the Unive
Uni verdangbmodel , liemfslyattihers,i smwWanatt en dandhi nat ed
matter, dark energy, cosmic microwave background
gal axies and stars, current forefront of resear-c

of reiomjz21 cm dbosdmolsd gnu, aNi ons

Prerequisites: N A

PH602 Solid State Physics (6 Credits)

Crystal structur e: symmetry operations, Bravais
crystal structures, Mil |l er i ndivcoens Laanude rdeicfifprraoc
structure factor;

Lattice vibration and ther mal properties: har mo
| attices, Brill ouin zone, density of stat es, a
moment um, det er mionna trieolnatoifo ndsl,s pOeerbsypee cnofdec heat ,
ef fects, t her mal expansi on, t her mal conductivity
Free electron theory: Fer mi gassrespetahtce, hehe
conductivity; Band theory: Brhaoddl ,t heloa ssait faihoatril o
i nsul at or and semi conductor, moti on of el ectror
surfaces of met al s; Semi conductor: I ntrinsic a
el ectrical conducti v ty, Fer mi | evel, Hal | ef fec
Magneti sm: sDih,anthugnndebtsi r-Lhesor Lagdangum t heory of
Pauli paramagnetism, exchange interaction, ferro
hysteresi s; Superconductivity: Mei-lsscheart -y ed f ect
supercosnduGi mzabnudragu t heory, outlines of BCS theol
Prerequisites: N A

PH604 Advanced Quantum Mechanics (4Credits)

Kl eGonr don equation and its drawbacks, Dirac equa

relativistiicraedeguawoinonf D

Covarfiamm of Dirac equation, magnebrbi momenp/| i i
bilinear

covariant, Lorentz Covariance of Dirac equation
Projection operators for energy and spin.
Physirmrctadr piret ati an i of e f sekutpiaon, Zitterbewegung
conjugation, Space reflection and Time reversal
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Continuous systems and fields, Transitiamdof di

Hami |lmnofnoramul ati ons, Noether 6s theorem

Second quantization, Quantization of neutral SCeé
of fields in terms of creation, annihilation opeée
commut at od smmuatnattooprasg,at mir functions and their il
Vacuum expectation value, Time ordered product,
Dirac field and electromagnetic field (Expansi o
operator andr aatuonrb,e r s poapecpel a lt | me commutator s, ant
propagator functions and their intergr al repr es
ordered product, Feynman propagator)
Prerequisites: N A

PH605 Quantum Field Theory (6 Credits)

Rel ativinsuimc mgua &hie@amr don equation, Dp a matci ce qeu a f
solutions

Lagrangian for@ordononDof akl and Maxwell equation
t heorem), Gauge field, Actions. Canoniecdalctdquwant i
fieillHesi senberg picture, perturbation theory, Wic
Crossecti on-matnrdi xS Quantization of gauge field,
processes. Radi g é-&vfee rcgoyr,r ewwacdwounnm pol ariomat iLdSrnZ, Vv
andtopal theor em. I ntroduction to renormalizatic
Prerequisites: N A

PH606 Particle Physics (6 Credits)

The Standard model of particle physics, particl
flavor s, quar k flavorsnd edtecomgpgmpyg onelgicn, awedakp
determination, |l sospi n, strangeness, hyperchar ge
ManNi shijima Scheme, Quarks in hadrons: Meson at
SU(3) symmetry, char momidumB, melamked@@Wueasand aol ou

Dirac equation, Scattléeri parpictessdFeghmapsnr ul
propagator s

Cur reenrtr ent i nteractions, weak i nteraction, Ferm
symmetry breakdmgni sHmggs m

El eccierak i nterac3dloavemi Gl earsch owo d e | I ntroduction t
hadrons (form factors, structure functions), par
Prerequisites: N A

PH657 Feynman Diagram Calculation (2 Credits)

Motimat Aomat emayt rafx ,S struct ur e-enferpyryo g ang avtaccru uam da ss

medi um for spin O, I and 1 particles, Applicatio
physi cs.
Prerequisites: N A
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PH795 Candidacy (0 Credit)

The objective of this candidacyistoeval uat e t he candi dateds ability
shall include the evaluation of the knowledge breadth of the student, including the research
comprehension.

Prerequi Situesnt mu st have compheiedmehe tour sée
regi stered for.

PH798 Independent Study (variable Credits)

Students registering for this course are expected to get versed in a particular topic allotted by
the course instructor. The topic and the credits are assigned by the course instructor. There
will not be any regular lecture delivered for this course type.

Prerequi Bhe esourse is available only to PG stude
PH799 Thesis (variable Credits)

Students registering for this course are associated with a supervisor and have to carry out
research work. Student will be evaluated for the program in research at the end of semester.

Prerequisites: Student must have cleared candidacy.
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