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on Employability/ Entrepreneurship/ SKill
Develooment




1.1.3 Average percentage of courses having focus on employability/ entrepreneurship/ skill development offered by the University during the last five years (10)

Activities/Content with direct

Course Year of bearing on Employability/ :
Link to the rel
Name of the Course Cods ktroduction: [Entreprenssirshie/ Skill nk to the relevant document

development

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-

2015.pdf

Engineering Physics BTPH101 2011 b

https://ptu.ac.in/wp-

2011 content/uploads/2020/10/B%20Tech%201st%20Year-10-11-

Engineering Mathematics-| BTAM101 T
2015.pdf

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

https://ptu.ac.in/fwp-
content/uploads/2020/10/B%20Tech%201s5t%20Year-10-11-
2015.pdf

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

https://ptu.ac.in/fwp-

BTHU102 2011 content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

https://ptu.ac.in/wp-

Manufacturing Practice BTMP101 2011 o content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf -

Communicative English BTHU101 2011 e,

Basic Electrical and Electronics Engineering BTEE 101 2011 Employability and skill

Human Values and Professional Ethics HVPE101 2011 i3

Engineering Physics Laboratory BTPH102 2011 o

Communicative English Laboratory

Basic Electrical and Electronics Engineering Laboratory BTEE102 2011 Employability and skill
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Engineering Chemistry

BTCH 101

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Engineering Mathematics-|

BTAM101

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Elements of Mechanical Engineering

BTME101

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Fundamentals of Computer Programming and IT Laboratory

BTCS 101

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%2015t%20Year-10-11-
2015.pdf

Environmental Science

EVSC101

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Engineering Chemistry Laboratory

BTCH102

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Engineering Drawing

BTME102

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Fundamentals of Computer Programming and IT Laboratory

BTCS 102

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Engineering Computer Graphics Laboratory

BTME103

2011

https://ptu.ac.in/wp-
content/uploads/2020/10/B%20Tech%201st%20Year-10-11-
2015.pdf

Engineering Mathematics-lIl

BTAM-301

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Circuit Theory

BTEE-301

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
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Transformers & Direct Current Machines

BTEE-302

2011

Employability

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20FE%202014-01-17-

28022014.pdf

Electrical Measurements & Instrumentation

BTEE-303

2011

Employability and
Entrepreneurship

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Electronic Devices and Circuits

BTEE-304

2011

Employability

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-I (Semiconductor Devices and Circuit Theory)

BTEE-305

2011

Skill

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-Il ( Electrical Machines -1)

BTEE-306

2011

Skill

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-Iil (Electrical Measurements )

BTEE-307

2011

Skill

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20FE%202014-01-17-

28022014.pdf

Asynchronous Machines

BTEE-401

2011

Employability

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Linear Control Systems

BTEE-402

2011

Employability

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Electromagnetic Fields

BTEE-403

2011

Employability

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Digital Electronics

BTEC-404

2011

Employability

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Power System-| (Transmission & Distribution)

BTEE-405

2011

Employability

https://ptu.ac.in/wp-

content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf o
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Power Plant Engineering

BTEE-406

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-1V (Instrumentation & Measuring Devices)

BTEE-407

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-V (Control System)

BTEE-408

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-VI (Electronic Circuits)

BTEC-409

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20FE%202014-01-17-
28022014.pdf

Synchronous Machines

BTEE-501

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20FE%202014-01-17-

28022014.pdf

Electric Generation & Economics

BTEE-502

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Microprocessors

BTEE-503

2011

Enterpreneurship

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20FE%202014-01-17-

28022014.pdf

Power Electronics

BTEE-504

2011

Enterpreneurship

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Numerical & Statistical Methods

BTEE-505

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-VIl (Numerical Machines-Il )

BTEE-506

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf

Laboratory-VIll (Numerical Analysis)

BTEE-507

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf
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Laboratory-IX (Electrical: Estimation & Costing)

BTEE-508

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Industrial Training (Undertaken after 4th semester)

BTEE-509

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Electric Power Utilization

BTEE-601

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Power System-Il (Switch Gear & Protection)

BTEE-602

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Non-Linear & Digital Control System

BTEE-603

2011

Enterpreneurship

https://ptu.ac.in/fwp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Microcontroller and PLC

BTEE-604

2011

enterpreneurship

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Fundamentals of Electrical Machines

BTEE-609

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Energy Auditing & Management

BTEE-610

2011

Employability and
Enterpreneurship

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Non-Conventional Energy Sources

BTEE-611

2011

Entrepreneurship

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Electrical Measurements

BTEE- 612

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Computer Aided Electrical Machine Design

BTEE-605A

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf
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Flexible AC Transmission Systems

BTEE-605B

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Instrumentation in Power System

BTEE-605C

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Biomedical instrumentation

BTEE-605D

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Principles of Communication Systems

BTEE-605E

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Microelectronics Technology

BTEE-605F

2011

Enterpreneurship

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Laboratory-X Power Electronics & Drives)

BTEE-606

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Laboratory-XI Power System-ll)

BTEE-607

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Laboratory-XIl (Micro controller & PLC)

BTEE-608

2011

Skill

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Fluid Mechanics

BTCE-6XX

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Entrepreneurships

BTHU-6XX

2011

Entrepreneurship

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf

Business Process and Re-engineering

BTME-6XX

2011

Employability

https://ptu.ac.in/wp-
content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
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https://ptu.ac.in/wp-

BTHU-
Human Resource Management 6XX/HU- 2011 Skill content/uploads/2020/10/B_Tech%20EE%202014-01-17-
251 28022014.pdf
Rt : BTAM-6XX/ : https://ptu.ac.infwp-
Optimization Techniques CH-304 2011 Skill content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
BTCS- https://ptu.ac.in/wp-
Introduction to Business Systems 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
6XX/CS-304
28022014.pdf
BTME- https://ptu.ac.in/wp-
Total Quality Management 6XX/ME- 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
251 28022014.pdf
https://ptu.ac.in/wp-
Software Training BTEE-701 2011 Skill content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Industrial oriented Project Training BTEE-702 2011 Skill content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Power System Analysis BTEE-801 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
High Voltage Engineering BTEE-802 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.infwp-
Non-conventional Energy Sources BTEE-803 2011 Enterpreneurship content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Power System Operation and Control BTEE-804A 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Energy Auditing and Management BTEE-804B 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
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https://ptu.ac.in/wp-

Digital Signal Processing BTEE-804C 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Industrial Process Control BTEE-804D 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Networks and Data Communication BTEE-804E 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Data Mining and Pattern Recognition BTEE-804F 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
Employability, Enterpreneurship RO o wip-
Power Quality Monitoring and Conditioning BTEE-805A 2011 i . content/uploads/2020/10/B_Tech%20EE%202014-01-17-
and Skill
28022014.pdf
https://ptu.ac.in/wp-
HVDC Transmission BTEE-805B 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Virtual Instrumentation BTEE-805C 2011 Employability and Skill content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Energy Efficient Machines BTEE-805D 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Embedded Systems BTEE-805E 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
Employability/ https://ptu.ac.in/wp-
Visual Programming BTEE-805F 2011 Entrepreneurship/ Skill content/uploads/2020/10/B_Tech%20EE%202014-01-17-
development 28022014.pdf
https://ptu.ac.in/wp-
Lab-XIil (Power System Analysis) BTEE-806 2011 Skill content/uploads/2020/10/B_Tech%20EE%202014-01-17-

28022014.pdf
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https://ptu.ac.in/wp-

Project Work BTEE-807 2011 Skill Content/upIoads/2020/10/B_Tech%20EE%Z02014—01—17-
28022014.pdf
https://ptu.ac.in/wp-
Seminar BTEE-808 2011 Employability content/uploads/2020/10/B_Tech%20EE%202014-01-17-
28022014.pdf
https://ptu.ac.in/wp-
Optics and Modern Physics BTPH102-18 2018 by content/uploads/2020/10/B_Tech_%201s5t%20Year%20Batch?
202018%20(28-09-2020).pdf
BTPH112- https://ptu.ac.in/wp-
Optics and Modern Physics Lab 18 2018 I content/uploads/2020/10/B_Tech_%201st%20Year%20Batch%
202018%20(28-09-2020).pdf
BTAM101- https://ptu.ac.in/wp-
Mathematics-l (Calculus & Linear Algebra) 18 2018 i1 content/uploads/2020/10/B_Tech_%201st%20Year%20Batch¥
202018%20(28-09-2020).pdf
https://ptu.ac.in/wp-
Basic Electrical Engineering BTEE101-18 2018 Employability and skill content/uploads/2020/10/B_Tech_%201st%20Year%20Batch%
2020 18%20(28-09-2020).pdf
https://ptu.ac.in/wp-
Basic Electrical Engineering (Lab) BTEE102-18 2018 Employability and Skill content/uploads/2020/10/B_Tech %2015t%20¥ear%2083tch%
202018%20(28-09-2020).pdf
i https://ptu.ac.in/wp-
Engineering Graphics & Design 18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch%
202018%20(28-09-2020).pdf
BMPD101- https://ptu.ac.in/wp-
Mentoring and Professional Development e 2018 Skill development content/uploads/2020/10/B_Tech_%2015t%20Year%20Batch%
202018%20(28-09-2020).pdf
_ BTCH101- . https://ptu.ac.in/wp-
Chemistry-| 18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch%
202018%20(28-09-2020).pdf
BTCH102- https://ptu.ac.in/wp-
Chemistry-1 (Lab) 18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch%

202018%20(28-09-2020).pdf
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BTAM202-

https://ptu.ac.in/wp-

Mathematics-Il (Differential Equations & Numerical Methods) 18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch?
202018%20(28-09-2020).pdf
https://ptu.ac.in/wp-
Programming for Problem Solving BTPS101-18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch?
202018%20(28-09-2020).pdf
https://ptu.ac.in/wp-
Programming for Problem Solving (Lab) BTPS102-18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch?
202018%20(28-09-2020).pdf
BTMP101- https://ptu.ac.in/wp-
Workshop / Manufacturing Practices 18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch¥
202018%20(28-09-2020).pdf
ETHU101- https://ptu.ac.infwp-
English 18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch¥%
202018%20(28-09-2020).pdf ]
BTHU102- https://ptu.ac.in/wp-
English (Lab) 18 2018 Nil content/uploads/2020/10/B_Tech_%201st%20Year%20Batch¥%
202018%20(28-09-2020).pdf
https://ptu.ac.in/wp-
Mentoring and Professional Development ?2”0201‘ 2018 Skill development content/uploads/2020/10/B Tech %201st%20Year%20Batch%
202018%20(&99-2020).0&
Electrical Circuit Analysis BTEE- 301- 2019 Employability htt?s://p‘tu.ac.in/wp—content/uploads/zoz1/06/Electrical-
18 Engineering-complete.pdf
Analog Electronics BTEE- 302- 2019 Employability http's://p.tu.ac.in/wp—content/uploads/2021/06/EIectrical—
18 Engmeermg—compiete.pdf
ettt Mahiias—i BTEE- 303- 2019 kil httr.?s:// p'tu.ac.in/wp—content/ uploads/2021/06/Electrical-
18 Engineering-complete.pdf
Electromagnetic Flelds BTEE- 304- 2019 Employability htt;?s://p-tu.ac.in/wp—content/upioads/2021/06/ Electrical-
18 Engineering-complete.pdf
Enginuering Meckanics BTEE- 305- 2019 kil httr?s://p.tu.ac.in/wp-content/uploads/ZOZ1/06/E!ectrica|—
18 Engineering-complete.pdf
Analog Electronics Laboratory BTEE- 311- 2019 Skill htt;?s://p'tu.ac.in/wp-content/upIoads/2021/06/Electrical-
18 Engineering-complete.pdf
Electrical Machines — | Laboratory BTEE- 312- o Sl http.s://p‘tu.ac.in/wp»content/uploads/ZDZ1/06/Electrical—
18 Engineering-complete.pdf
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https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-

BTMC-XXX-
e g 2 I i
Mandatory Course (BTMC-101-18) ia 2019 Nil Engineering-complete. pdf
D-301- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Mentoring and Professional Development of Students i 2019 Skill p //p. 36,40/ wir-cortenty iplomds/. it
18 Engineering-complete.pdf
EE-321- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Institutional Summer Vacation Training el 2019 Skill p //p'ua N i i ;
18 Engineering-complete.pdf
BTEE- 401- https.//ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Digital Electronics i 2019 Employability p /1 p_ s 4 / /6]
18 Engineering-complete.pdf
BTEE- 402- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Electrical Machines — Ii o 2019 [skill ps://p Vup i e o
18 Engineering-complete.pdf
BTEE- 403- https://ptu.ac.in/fwp-content/uploads/2021/06/Electrical-
Power Electronics ity 2019 Entrepreneurship p / /p' i s / /06/
18 Engineering-complete.pdf
; BTEE- 404- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
S S 2019 ili
ignals and Systems 18 01 Employability Engineering-complete.pdf
M-302- ili https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Mathematics-1l (Probability & Statistics) ailgdini 2019 Enipoyahiity a-nd p //p‘ o SRS/ ¥ e
18 Entrepreneurship Engineering-complete.pdf
- - ili ip |https://ptu.ac.i -content/uploads/2021/06/Electrical-
Measurements and Instrumentation Lab SR 2019 Employaballty, ERTEpRMICarg ?S //p'u CInmprcoatent/uploads] POt Elortr
18 and Skill Engineering-complete.pdf
TEE- - https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Digital Electronics Laboratory b, 2019 Employability F?S //p-u Infwp-content/uploads/ 106/ iy
18 Engineering-complete.pdf
Electrical Machines - I BTEE- 413- 2019 Skl https://ptu.ac.in/wp-content/uploads/ZOZ1/06/Electrical—
Laboratory 18 : Engineering-complete.pdf
Power Electronics BTEE- 414- ' https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
2019 Entrepreneurship . :
Laboratory 18 Engineering-complete.pdf
BTMC-XXX- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Mandatory Course (BTMC 102-18) 2 2019 Nil p //p. /wp fup / P
18 Engineering-complete.pdf
BMPD-401- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Mentoring and Professional Development of Students o 2019 Skill p //p. i /up / i
18 Engineering-complete.pdf
BTEE- 501- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Power Systems | (Apparatus & Modelling) 3 2020 [Employability and Skil RREHAC I fioed 021100
18 Engineering-complete.pdf
BTEE- 502- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Control Systems - 2020 Entrepreneurship g //p, oy /up /2021/06/
18 Engineering-complete.pdf
BTEE- 503- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Microprocessors s 2020 Entrepreneurship p //p- sl /up / v o
18 Engineering-complete.pdf

L ?
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BTEE-504 A-

https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-

- 2 : ial B
Electrical Engineering Materials 18 2018 Employability Enaineering complste.pdf

BTEE-504 B- https://ptu.ac.i -content/uploads/2021/06/Electrical-
Switchgear and Protection %81 2018 |Employability and skil P RO RSO oSt minade) J0RL S/ Elech

18 Engineering-complete.pdf

BTEE- - ili i https://ptu.ac.i - nt/uploads/2021/06/Electrical-
Biectrical Machine Desigh E-504 C 2018 Employablhty., Skill and FTS //p_ u.ac.in/wp-content/uploads/. /06/ rica

18 enterprenurship Engineering-complete.pdf

BTEE-504 DA https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Renewable Energy Sources . 2018 Entrepreneurship p //p'uacm/ o / it

18 Engineering-complete.pdf

Analysis and Concept of
2 Electromagnetic Waves
m W EVS-101-
Flectomaguetic- Wy aues AR 420 Employability/ https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Entrepreneurship Engineering-complete.pdf

BTEE- 511- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Power Systems-| Laboratory 2020 Employability and Skill p //p‘ /wp /up 4 i

18 Engineering-complete.pdf

BTEE- 512- https://ptu.ac.infwp-content/uploads/2021/06/Electrical-
Control Systems Laboratory 2020 Entrepreneurship p //p. i ida e /960 i

18 Engineering-complete.pdf

BTEE- 513- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Microprocessors Laboratory 2020 Entrepreneurship p //p‘ i uplopde/ 95

18 Engineering-complete.pdf

BTEE- 521- https://ptu.ac.i -content/uploads/2021/06/Electrical-
Summer Industry Internship ; 2020 Skill p //p_ LSy content/siniois/ A%/ Elactiice

18 Engineering-complete.pdf

BMPD-501- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Mentoring and Professional Development of Students 2020 Skill development p //p_ Up-Ctentjup / 95

18 Engineering-complete.pdf

BTEE-601- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Power System-Il (Opertaion & Control) 2018 Employability and Skill p //p. ks fup / bcd

18 Engineering-complete.pdf

BTEE-602- https://ptu.ac.in/fwp-content/uploads/2021/06/Electrical-
Power Generation & Economics 2018 Employability p //p. i fup 4 i

18 Engineering-complete.pdf

BTEE-603-A- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Electromagnetic Waves 2018 Employability y / /p. /wp g {2021,96

18 Engineering-complete.pdf

BTEE-603-B https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Power System Dynamics and Control 2018 Employability p //p. FUprEoRERt/ g / 106/ '

18 Engineering-complete.pdf

BTEE-603-CH https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Electrical Drives 2018 Employability and Skill p //p, /wp Jup / 6/

18 Engineering-complete.pdf

BTEE-603-D E ili https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Wind and Solar Energy Systems e 2018 mployabllltyar_ld p //p' St . hrEe

18 Entrepreneurship Engineering-complete.pdf




BTEE-604-A- https://ptu.ac.in/wp-content/uploads/2021 ical-
High Voltage Engineering i 2018 Employability p //p‘ InWp-content/uploads/ /06/Electrical
18 Engineering-complete.pdf
i ald https://ptu.ac.i - tent | ical-
Power System Reliability BTEE-604-B 2018 Employability ?5 //p. u.ac.in/wp-content/uploads/2021/06/Electrical
18 Engineering-complete.pdf
-604-C- ili https://ptu.ac.i -cont ical-
s Sinmtiata s Ribetiod PV Tcrfines BTEE-604-C 3018 Employability ar'1d ps //p- u.ac.in/wp-content/uploads/2021/06/Electrical
18 Entrepreneurship Engineering-complete.pdf
BTEE- ; https://ptu.ac.in/wp-content/uploads/2 ical-
rveray ERLISAE Syctams TEE-604-D 2018 Employability p //p. u.ac.in/wp-content/uploads/2021/06/Electrical
18 Engineering-complete.pdf
https://ptu.ac.in/wp-content/uploads/2021 2 N
Electric Machines OEE-201-18| 2019  |Employability ans Skill ps://p YU Fontent/upioads/ 2024/05/L Iecica
Engineering-complete.pdf
ili ip |https://ptu.ac.i -cont I ical-
fndistris Elactical Sistes SEEObSAR S50 Employablllty, Entrepreneurship s?s //p_ u.ac.in/wp-content/uploads/2021/06/Electrical
and Skill Engineering-complete.pdf
| ili https://ptu.ac.in/wp-content/uploads/2021 ical-
Wind and Solar Energy Systems OEE-203-18] 2020  |EMPlovability and ps://p (WEentent/aploadk/ 202 1/06/E eCuical
Entrepreneurship Engineering-complete.pdf
https://ptu.ac.in/wp-content/upload Electrical-
Power Systems OEE-204-18| 2020  |Employability and Skill S Jiiu.ac sy ep-contantiuploads/ 202806/ Electrical
Engineering-complete.pdf
. loyabili ' https://ptu.ac.in/wp-content/upl ical-
Education, Technology and Sodiety HSMC103 2018 Employability/ Skill F?s //p. u.ac.in/wp-content/uploads/2021/06/Electrical
18 development Engineering-complete.pdf
HSMC104- https://ptu.ac.in/wp-content/upl 2021 ical-
History of Science and Technology in India 2018 Skill development Ps //p' p-poteat/oitondl 9/ Einctrical
18 Engineering-complete.pdf
HSMC113- https://ptu.ac.in/wp-content/uploads/202 ical-
Values and Ethics SMC113 2018 |Skill development ps://ptu.ac.in/wp-content/uploads/2021/06/Electrical
18 Engineering-complete.pdf
HSMC118- https://ptu.ac.in/wp-content/uploads/2021 ical-
Introduction to Women'’s and Gender Studies 2018 Skill development p //p. M0 / HO6rElecticat
18 Engineering-complete.pdf
HSMC123- https://ptu.ac.in/wp-content/uploads/2021 ical-
Human Relations at Work 2018 Skill development p //p_ hifun Jup / /06/Electrical
18 Engineering-complete.pdf
HSMC124- https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Sanskrit Bhasa 2018 Skill development p //p_ /wp Y UploaGs /06/Electrical
18 Engineering-complete.pdf
! A HSMC _ :
Law and Engineering (MME-303) 2018 Skill development https://ptu.ac.in/wp-content/uploads/2021/06/Electrical-
Engineering-complete.pdf
- - ili ip |https://ptu.ac.i - t | ical-
Hecitonic Designe Lab BTEE-611 2018 Employ_rablhty, Entrepreneurship p?s //p_ u.ac.in/wp-content/uploads/2021/06/Electrical
18 and Skill Engineering-complete.pdf
EE-612- https: .ac.i -content/upl | ical-
Power System-Il Lab il 2018 Employability and Skill PS //pFu acin/wp-content/uploads/2021/06/Electrical
18 Engineering-complete.pdf
e T —— (2
b nE Elanteianl Bnainparinn




BTEE-621-

https://ptu.ac.infwp-content/uploads/2021/06/Electrical-

Rroje 18 e el Engineering-complete.pdf
Mentoring and Professional Development of Students S 2018 Skill http_s://pF e Bl AT At it ey
18 Engineering-complete.pdf
Research Methodology EERM-101 2015 Skill and Entrepreneurship
Power System Analysis and Design EEPS-101 2015 Employability and Skill
FACTS Devices and Power Transmission EEPS-102 2015 Employability
Power System Quality Assessment EEPS-103 2015 Employability, Entrepreneurship
and Skill
Advanced Relaying and Protection EEPS-104 2015 Employability
Power System Operation and Control EEPS-201 2015 Employability
Power System Restructuring and Deregulation EEPS-202 2015 Employability
Power System Dynamics and Stability EEPS-203 2015 Employability
Project EEPS-303 2015 Skill
Seminar EEPS-304 2015 Skill
Dissertation (Part-l) EEPS-305 2015 Skill
Dissertation (Part-) EEPS-305 2015 Skill
Intelligent Techniques and Application EEPS-204-
A 2015 Employability, Entrepreneurship
and Skill
Industrial Drives and Automation EEPS-204- ¢ _
B 2015 Empioyabrllty, Entrepreneurship
and Skill
Renewable Energy Resources EEPS-204-
C 2015 Entrepreneurship
High Voltage Engineering and Test Techniques EEPS-204-
D 2015 Employability
Advanced Power Electronics EEPS-205-
A 2015 Entrepreneurship
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Microprocessors & Microcontrollers

EEPS-205-

B 2015 Entrepreneurship
Real Time Instrumentation EEPS-205-

C 2015 Employability
Optimization Techniques EEPS-205-

D 2015 Employability
Energy Efficient Machine EEPS-301-

A 2015 Employability
Modeling and Dynamics of Electrical Machines EEPS-301-

B 2015 Employability
CEHVAC and HVDC Transmission System EEPS-301-

C 2015 Employability
Power System Transients EEPS-301-

D 2015 Employability
Power System Reliability EEPS-302-

A 2015 Employability
Power System Planning EEPS-302-

B 2015 Employability
Load and Energy Management EEPS-302-

< 2015 Employability

e
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Organization and Finance in Power Sector

EEPS-302-

D 2015 Employability
Power System Analysis EEPS-101- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Power System Dynamics-| EEPS-102- https://ptu.ac.in/wp-content/uploads/2020/10/M _Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Research Methodology and IPR MTRM- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
101-18 2018 Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Power System Steady State Analysis Lab EEPS- 105- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Renewable Energy System EEPS-103A https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Entrepreneurship Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Smart Grids EEPS-103B; https://ptu.ac.in/fwp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
High Power Converters EEPS-103C; https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Enterpreneur Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Wind and Solar Systems EEPS-103D Employability and https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 - . - 5 i
2018 Enterprencurship Electrical Engineering (Power Systems) Batch 2018 (09-06
2020).pdf
Electrical Power Distribution System EEPS-104A:- inlovabiity id https://ptu.ac.in/wp-content/uploads/2020/10/M_Tech
18 2018 Electrical Engineering (Power Systems) Batch 2018 (09-06-

Entrepreneurship

2020).pdf

/6




Mathematical Methods for Power Engineering EEPS-104B https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Pulse Width Modulation for PE Converters EEPS-104CH https://ptu.ac.in/wp-contént/upIoad5/2020/10/M Tech
18 2018 Entrepreneurship Electrical Engineering (Power Systems) Batch 2018 (09-06-
3020 .pdf
Electric and Hybrid Vehicles EEPS-104D https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Entrepreneurship and Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Power System Dynamics lab EEPS-106A; https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Renewable Energy Lab EEPS-106B4 https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Entrepreneurship Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
- — Analysis and Concept of
English for Research Paper Writing MTA-101- Reneywable Eneray . https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 it Electrical Engineering (Power Systems) Batch 2018 (09-06-
Employability/
Entrenrenenrshin 2020).pdf
Disaster Management MTA-102- Analysis and Concept of Disaster |https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Management Employability/  |Electrical Engineering (Power Systems) Batch 2018 (09-06-
Entrepreneurship 2020).pdf
Sanskrit for Technical Knowledge MTA-103- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill development Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Value Education MTA-104- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill development Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Digital Protection of Power System EEPS- 201- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf

(7




Power System Dynamics-Ii EEPS-202- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Mini Project MTPR-101- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2920. df
Restructured Power Systems EEPS-203A; https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Advanced Digital Signal Processing EEPS-2038; https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Dynamics of Electrical Machines EEPS-203C; https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability and Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
3920 .pdf
Power Apparatus Design EEPS-203D Emplovability and https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Enivenparianrailn Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Advanced Micro- Controller Based Systems EEPS-204A https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Entrepreneurship Electrical Engineering (Power Systems) Batch 2018 (09-06-
2_[_}20!.Qdf
SCADA Systems and Applications EEPS-2048; https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Power Qualit EEPS-204CH . : g
Q , Employability, Entrepreneurship https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 and Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
AlTechniques EEPS-204D https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-

2020).pdf
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Power System Protection Lab EEPS-205A https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability and Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Power Quality Lab EEPS-205B g ; %
Y Employability, Entrepreneurship https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 and Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Artificial Intelligence Lab EEPS-206A Emplovabili . |https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
8 mployability, Entrepreneurship . ; 2
1 2018 and Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Power Electronics Applications to Power Systems Lab EEPS-206B https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Entrepreneurship Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Smart Grids Lab EEPS-206C; https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Constitution of India MTA-105- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill development Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Pedagogy Studies MTA-106- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill development Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Stress Management by Yoga MTA-107- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Skill development Electrical Engineering (Power Systems) Batch 2018 (09-06-
; 2020).pdf
Personality Development through Life Enlightenment MTA-108- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
Skills 18 2018 Skill development Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Phase-I Dissertation EEPS-302- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability and Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-

/7




Power System Transients

EEPS-301A;

https://ptu.ac.in/wp-content/uploads/2020/10/M Tech

18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
FACTS and Custom Power Devices EEPS-301B4 https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Industrial Load Modeling and Control EEPS-301C- https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Dynamics of Linear Systems EEPS-301D https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
18 2018 Employability Electrical Engineering (Power Systems) Batch 2018 (09-06-
2020).pdf
Business analytics MTOE- Analysis and Concept of Linear |https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
301A-18 2018 Systems Employability/ Electrical Engineering (Power Systems) Batch 2018 (09-06-
Entrepreneurship 2020).pdf
: Analysis and Concept of
Industrial Safety MTOE- In du:trial safety fo:, https://ptu.ac.in/wp-content/uploads/2020/10/M_Tech
301B-18 2018 Employability/ Electrical Engineering (Power Systems) Batch 2018 (09-06-
Entrenrenenrshin 2020).pdf
Operations Research MTOE- Analysis and Research for https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
301C-18 2018 Employability/ Electrical Engineering (Power Systems) Batch 2018 (09-06-
Entrepreneurship 2020).pdf
- - - Analysis and Concept of Cost
Cost Management of Engineering Projects MTOE- Man!gement of Engine it https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
301D-18 2018 : ; ;) =
Projects Employability/ Electrical Engineering (Power Systems) Batch 2018 (09-06
Entrenrenenrshin 2020).pdf
Composite Materials MTOE- Analysis and Concept of Cost  |https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
301E-18 2018 Management for Employability/ |Electrical Engineering (Power Systems) Batch 2018 (09-06-
Entrepreneurship 2020).pdf
Waste to Energy MTOE- Analysis and Concept of waste |https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
301F-18 2018 energy for Employability/ Electrical Engineering (Power Systems) Batch 2018 (09-06-

Entrepreneurship

2020).pdf 4
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https://ptu.ac.in/wp-content/uploads/2020/10/M Tech
EEPS- 401- 2018 Skill Electrical Engineering (Power Systems) Batch 2018 (09-06-

Phase-Il Dissertation 18 2020).pdf

Research Metholodgy = 2016 e L)
Power System Engineering AT 2016 Ay s
Power Electronics ik 2016 £l i
Electric Drives and Engineering ol 2016 S, ey
Energy Managemant e 2016 e )
Microelectronics and Control System ke 2016 it Wi
Advanced Relaying and Protection G 2016 '3 il
Digital system designed ek 2016 el s
Modeling and analysis of Dynamics system i 2016 L% Y
Biomedical Signal Processing e 2016 = ey
Sensors and application oou 2016 e S,
Scientific and analytical instrumentation 2 2016 i )
Renewable Energy Resources N 2016 I s
Presentations s 2016 L ol
Signals and Processing AL 2016 el L
Control System 2 2016 33 wals
VLSI designed and embeded Systems oo 2016 Fub 15
LinearAlgebra I 2016 ey h2e
Sensors for ranging and imagaing L 2016 ui b
No. Of courses having focus on employability or enterpreneurship or skill development = 192 /@

f Electrical Engineering
LK. Guiral Pt fechnical University Z/

}‘;aﬂLlff‘:?.'ii(;-{ﬁﬁ_:L;:\W

No. of courses in all programs = 241 + 19 = 260
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Punjab Technical University PTU/ DA/ 17" May 2011
B. Tech. 1" & 2" Semester Batch-2011

Physics Group B. Tech. First Semester Contact Hours: 32 Hrs.

_ Load Allocation Marks Distribution
. Course Code Course Name
" BTPH101
BT L ey e I —
BTEE101  Basic Electricaland T GO —— 60 100
Electronics Engineering
| HVPE101 Human Values and 3 . . 40 60 100
Professional Ethics
BTPHIGE Engoering Bhyslos e %5 %
Laboratory
| BTHU102 Communicative English - .3 - e e Je
Laboratory o ———— .
'BTEE102 Basic Electrical and s r——— el 20 ShkeeineD
- ElemnlesEngtmrlng e RE——— i
BTMP101 . lhnuhctudng?neﬁee - Mse——- [, 40 100
Total " STheory Courses +'4 " e e | R o — | R ———" I oro—
Chemistry Group B. Tech. First Semester . Contact Hours: 34 Hrs

Course Name

. BTCH 101 ngincering Chemistry . i e 40070 . 100

'BTAMI01  Engineering Mathematics-1 WS Il e % 40 60 100

BTMEI101 Elements of Mechanical SEL B VA S R e 60 100
Engineering o

BTCS 101 Fundamentals of Computer 3 = I 40 60 100
Programming and IT

EVSC 101 Environmental Science : 8 = 40 60 100 B

BTCHI02 Engineering Chemistry R M RN SRRy S e
Laboratory

BTME102 Engineering Drawing WS o W 60 e

BTCS 102 Fundamentals of Computer - - 4 35 ¢ R |
Programming and IT

BTMEI103 anlneermg (,omputcr - - 2 30 20 50
Grnplucs Laboratory ) _

Total ~ 6Theory Courses +3 17 3 14 330 20

” .-,(\‘\")_,
s
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Punjab Technical University PTU/ DA/ 17" May 2011
B. Tech. 1™ & 2" Semester Batch-2011

Physics Group B. Tech. Second Semester Contact Hours: 32 Hrs.

Marks Distribution

 Load Allocation

- Course Code Course Name

ngineering Physics

Engineering Mathematics-Il 4 Y - 40 60 100
Communicative English 3 0 - 40 TR ]
Basic Electrical and 4 1 - 40 60 100
Electronics Engineering
]’ HVPE101 ™~  Human Valuesand = 3 = = = Pl 60 100
| Professional Ethics
|
BTPH102 Engineering Physics . o PR e T A
Laboratory
BRI EommimIeaie Evliah e —_- 56
Laboratory
“BTEE102 Basic Electrical and - - 2 30 20 -—s
~ Electronics Enginering e v
‘BTMP101 Ilanuhcturlngmw«. - - 6 60 40 100
““““““““““ s oL o 1 ey | SR, [
Chemistry Group B. Tech. Second Semester Contact Hours: 34 Hrs.

Course Code Course Name

BTCH 101 Engineering Chemistry i a0 100
BTAMI02 ~ Engineering Mathematics- Tl 4 1 - 40 0 100
| Engineering
BTCS101  Fundamentals of Computer e 60 100
Programming and IT
CEVSC 101 Environmental Science 2 0 - 40 60 0
BTCHI02 Engineering Chemistry - - 2 30 20 50
Laboratory
-HRTE Vi Beains ; - T E—— — "
BTCS102  Fundamentals of Computer - - 4 30 20 50
Programming and IT
e o LANSEMDTY. i T D
FTVETS g 7 ey gy ey ] [ "%
Graphics thoratory
B (R 7 , 7 oo Y | . e ;! e g
Laboratory Courses

LK (J‘.rJ::1| Hun =18 Techni
Kapurthaia-1 :.mbx, B
f


Al Shehri
Highlight

Al Shehri
Highlight
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Punjab Technical University PTU/ DA/ 17" May 2011
B. Tech. 1" & 2" Semester Batch-2011

BTPH 101 Engineering Physics

Objective/s and Expected outcome:

The objective of the course is to develop a scientific temper and analytical capability
in the engineering graduates through the learning of physical concepts and their
application in engineering & technology. Comprehension of some basic physical
concepts will enable graduates to think logically the engineering problems that would
come across due to rapidly developing new technologies. The student will be able to
understand the various concepts effectively; logically explain the physical concepts;
apply the concept in solving the engineering problem: realize, understand and
explain scientifically the new developments and breakthroughs in engineering and
technology; relate the developments on Industrial front to the respective physical

activity, happening or phenomenon.

PART A -
1. EM waves & Dielectrics: Physical significance of Gradient, Divergence &

Curl, Relationship between Electric ~Field & Potential, Dielectric polarization,

displacement Current, Types of polarization, Maxwells Equa'tFO'ns, Equation of

EM waves in free space, velocity of EM waves, Poynting vector,

Electromagnetic Spectrum ( Basic ideas of different region). (5)
2. Magnetic Materials & Superconductivity: Basic ideas of Dia, Para, Ferro &

Ferri, Ferrites, Magnetic Anisotrépy, Magnetostriction its applications in

production of Ultrasonic waves, Superconductivity, Superconductors_as ideal

diamagnetic materials, Signatures of Superconducting state, Meissner Effect,

Type | & Type || superconductors, London Equations, Introduction to BCS

theory. (5)

o

Elements of crystallography: Unit cell, Basis, Space lattice, Crystal
Systems, Miller Indices of Planes & Directions in cubic system, Continuous &
Characteristic X-Rays, X-Ray Diffraction & Bragg"s law in Crystals, Bragg"s
Spectrometer, X-ray radiography. (5)

4. Lasers: Spontaneous & Stimulated emissions, Einstein"s Coefficients,
Population Inversion, Pumping Mechanisms, Components of a laser System,
Three & four level laser systems; Ruby, He-Ne, nd semiconduc‘tlc}.\

Lasers, Introduction to Holography. % . eniA (5)

v 7-'\':“
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PART B

5. Fibre Optics: Introduction, Acceptance Angle, Numerical Aperture,
Normalized frequency, Modes of propagation, material dispersion & pulse
broadening in optical fibres, fibre connectors, splices and couplers,
applications of optical fibres. (5)

6. Special Theory of Relativity: Concept of Ether, Michelson Morley
Experiment, Einstein"s postulates, Lorentz transformation equations; length,
time and simultaneity in relativity, addition of velocity, variation of mass with
velocity, Mass-Energy and Energy-momentum relations. (5)

7. Quantum Theory: Need and origin of quantum concept, Wave-particle
duality, Matter waves, Group & Phase velocities, Uncertainty Principle,
Significance & normalization of wave function, Schrodinger wave equation:
time independent & depéndent, Eigen functions & Eigen values, particle in a
Ba e 5)

8. Nanophysics: Nanoscale, surface to volume ratio, electron confinement,
nanoparticles (‘lD.: 2D, 3D), Nanomaterials, Unusual properties of
nanomaterials, synthesis of nanomaterials- ball milling and sol-gel techniques,
Carbon hénotubes (synthesis and properties), applications of nanomaterials.

(5)
Suggested Readings / Books:

1.  Physics for Scientists & Engineers (Vol. | & Il), Serway & Jewett, 6" Edition.,
Cengage Learning.

2. Engineering Physics, Malik; HK, Singh; AK, Tata McGraw Hill,

3. Materials Science & Engg., Raghvan V.,Prentice Hall of India.

4. Concepts of Modern Physics, Beiser; A., Mahajan; S., Choudhary; SR, Tata
McGraw Hill.

5. Solid State Physics, Dan Wei, Cengage Learning.

6. Introduction to Solids, Azaroff LV, Tata Mc Graw Hill.

7. Physics; A calculus based approach (Vol. | & Il) Serway; RA & Jewitt; JW,

Cengage Learning.Materials Science & Engineering, Callister; WD, John Wiley &
Sons.

8. Introduction to Electrodynamics, Griffiths; DJ, Prentice Hall.

9. Lasers & Optical engineering, Dass; P, Narosa Publishers.

10. Optical Fibre system, Technology, Design & Applications, Kao; CK, McGraw Hill.

11. Laser Theory & Applications, Thygrajan; K, Ghatak; AK, Mc Willan indﬁtﬁéﬂv‘\iy
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BTAM 101Engineering Mathematics-|

Objective/s and Expected outcome

‘Math and basic science are certainly the foundations of any engineering program.
This fact will not change in the foreseeable future” said by Ellis et al. Engineering
Mathematics is an essential tool for describing and analyzing engineering processes
and systems. Mathematics also enables precise representation and communication
of knowledge. Core mathematics courses have broader objectives than just
supporting engineering programs. The learning objectives of core mathematics
courses can be put into three categories: (1) Content Objectives: Students should
learn fundamental mathematical concepts and how to apply them. (2) Skill
Objectives: Students should learn critical thinking, modeling/problem solving and
effective uses of technology. (3) Communication Objectives: Students should learn how to
read mathematics and use it to communicate knowledge. The students are expected to
understand the fundamentals of the mathematics to apply while designing technology
and creating innovations.

 PARTA _

1. Differential Calculus: Curve tracing: Tracing of Sta_ridard Cartesian;
Parametric and Polar curves; Curvature of Cartesiah, Parametric and Polar
curves. ' : : (6)

2. Integral Calculus: Rectification of standard curves; Areas bounded by
standard curves; Volumes and surfaces of revolution of curves; Applications
of integral calculus to find centre of gravity and moment of inertia. (6)

3. Partial Derivatives: Function of two or more variables; Partial differentiation:
Homogeneous functions and Euler's theorem; Composite functions; Total
derivative; Derivative of an implicit function:; Change of variable; Jacobians.

(6)

4. Applications of Partial Differentiation: Tangent and normal to a surface;

Taylor"s and Maclaurin"s series for a function of two variables: Errors and

approximations; Maxima and minima of function of selveral variables:

\
Lagrange"s method of undetermined multipliers. (6)
Z o,
\.-\.?7‘-.‘1} et € k
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PART B

5. Multiple Integrals: A brief introduction of cylinder, cone and standard
conicoids. Double and triple integral and their evaluation, change of order of
integration, change of variable, Application of double and triple integration to
find areas and volumes. (6)

6. Vector Calculus: Scalar and vector fields, differentiation of vectors, velocity
and acceleration. Vector differential operators: Del, Gradient, Divergence and
Curl, their physical interpretations. Formulae involving Del applied to point
functions and their products. Line, surface and volume integrals. (8)

7. Application of Vector Calculus: Flux, Solenoidal and Irrotational vectors.
Gauss Divergence theorem. Green"s theorem in plane, Stoke"s theorem

(without proofs) and their applications. (4)

Suggested Regglng.s.l Books

1.

Thomes, G.B, Finney, R.L. Calculus and Analytic Gemetry, Ninth Edition,
Peason Education.

. Kreyszig, E., Advanced Engineering Mathematics, Eighth edition, John wiley.

3. Peter. . O" Nil, Advanced Engineering Mathematics, Wordsworth Publishing

0 ~N O O

Company.

. Jain, RK and Lyengar, S.R.K., Advanced Engineering Mathematics, Narosa

Publishing Company.

. Grewal, B.S., Higher Engineering Mathematics, Khanna Publishers, New Delhi.
. Taneja, H.C., Engineering Mathematics, Volume-| & Volume-ll, |.K. Publisher.
. Babu Ram, Advance engineering Mathematics, Pearson Education.

. Bindra,. J.S., Applied Mathematics, Volume-I, Kataria Publications.

Q) “A
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BTHU 101 Communicative English

Objective/s and Expected outcome:
The objective is to help the students to become independent users of english
language. Students should be able to understand spoken and written english
language of varied complexity on most including some abstract topics; particularly
the language of their chosen technical field. They must show awareness of
appropriate format and a capacity for explaining their views in a rational manner.
The students should be able to converse fluently, without strain with international
speakers of english in an accent and lexis that is widely understood across the
globe. They will be able to produce on their own texts which are clear and coherent.
1. Reading: Reading texts of varied complexity; speed reading for global and
detailed meaning; processing factual and implied meanings
2. Vocabulary: Building up and expansion of vocabulary; éctive use of the
prescribed expressions in the appropriéte context
3. Grammar: Revising_ and practicing a prescribed set of grammar items; using
grammar actively while processing or producing language
4. Writingﬁ The qualities of good writing; Learning the prescribed written
expressions of conventional usé; writing business letters, emails; reports,
summaries and various forms of descriptive and argumentative essays
Learning and Teaching Activities:
PART A (Reading)
The prescribed reading textbook for students will be 8. P. Dhanavel English and
Communication Skills for Students of Science and Engineering (with audio CD), Orient
Blackswan. They will go through the reading texts themselves with the help of a dictionary or
word power as given at the end. As they progress from one reading to another they should
learn to read fast with greater degree of understanding of both concrete and abstract
topics. While taking up the textbook lessons in the classroom, the teacher shall ensure that
students can do the following:
i.  Identify the significant points and conclusions as given in the text.
ii. Handle large texts (even outside the prescribed book) with overall

comprehension of the links between arguments and the finer distinction between

stated and implied meanings.
iii.  Generally read the stance or the point oZ;ie riter and present it in the

form of a summary eafing
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iv.  Use the vocabulary learnt in the lessons (especially given in ,word power”)
productively in various writing tasks as suggested at the end of each lesson.
v.  Profitably use the grammatical items as discussed at the end of each lesson
while producing language for communication.
Besides the textbook, the teacher must insist that students extend their reading by taking
up additional texts of their own choice.
PART B (Writing)
In addition to the various exercises given at the end of each lesson of Dhanavel’'s
book, the teacher shall use Anne Laws Writing Skills, Orient Blackswan to teach the
language and conventions of writing. The students must learn the language that
expresses various cognitive functions that are frequently used in writing. With the
help of the teacher who will give them adequate practice, the students should be
able to: ~—
i.Convey information on concrete or abstract topics with clarity and precision.

ii.Write about objects or events with a"ﬁbropriate detail in both descriptive and narrative

form:.

iii.Explain ideas and build up arguments with adequate support in a convincing manner.

iv.Use language with some degree of flexibility in consideration to the reader.

v.Produce effectively such forms of professibnal writing as business letter, emails,

notes, memos, reports summarieé etc.

While teaching, the teacher must inculcate in students the habit of revising their
writing. The teacher can also use and recommend the relevant sections of the

following books for developing writing skills in students.

Suggested Readings/ Books
1. Vandana R Singh, The Written Word, Oxford University Press, New Delhi

2. KK Ramchandran, et al Business Communication, Macmillan, New Delhi

3. Swati Samantaray, Busines Commnication and Commnicative English, Sultan
Chand, New Delhi.

4. S.P. DhanavelEnglish and Communication Skills for Students of Science and

Engineering (with audio CD)
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BTEE 101 Basic Electrical and Electronics Engineering

Objective/s and Expected outcome:

This course is mandatory for all the branches for understanding the basic concepts of
Electrical and Electronics Engineering. Students of all branches have to deal with the
applications of Electrical Engineering and Electronics Engineering. This course gives a
basic knowledge of circuits, transducers, semiconductor devices with which a building of
innovative technology can be created. The students are expected to learn and understand
the importance and applications of electric and electronics material. This knowledge give
them a brief outline of the fundamentals that would be the foundations of todays" and

tomorrow"s technology.

Part A (Electrical Engineering)
1. Direct Current (DC) Circuits: ' :
Circuit elements and connected terminology, Kirchoff's Laws- Statement and
lllustrations, Method of solving circuits by Kirchoff's law, Star-Delta Conversion,
Computation of resistance at constant temperatl;a}e., resistance at different
temperatures, Ohm"s Law- Statem_ent_,é_l!lustrationﬁa.hc!_ Lifnitat!_on, Units- Work,
Power and Energy (Electrical, Thermal and Mechanical). DC Transients for RL
and RC series circuits (7)
2. Alternating Current (AC) Fundamentals:
Generation of alternating electro-motive force EMF, Concept of 3-phase EMF
Generation, Peak, Root Mean Square and Average value of alternating current,
Phasor representation of alternating quantities, Analysis of AC Circuit
Representation of Alternating Quantities in Rectangular and polar forms.
Introduction of Resistive, Inductive & Capacitive circuits and their series and
parallel combinations. Concept of resonance in series and parallel circuits,
Analysis of balanced 03 phase system with star-delta connections. (7)
3. Magnetic Circuits and Transformer:
Comparison between magnetic and electric circuits, Magnetic effects of electric
current, Current carrying conductor in magnetic field, Law of Electromagnetic

Induction and its law, Self Inductance, Mutual In ctance, Coupling Coefficient

ingle Phase Transformer:
ation and applicatidns.(7)

PPl

between two magnetically coupled circuiig
Construction, Working principle, Efﬁcienc_y, V

Va—~N
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4. Rotating Electrical Machines:
D.C. machines (motors and generators), Three phase Induction motor,
Synchronous machines (motors and generators): construction, working principle,

classification and applications. (7)

Part B (Electronics Engineering)
5. Transducers:
Introduction, working and application of LVDT, Strain Gauge and Thermistor.
Introduction and application of Digital Multimeter. (7)
6. Semiconductor Devices:
Principle of operation characteristic and application of PN Junction Diode,
Rectifiers, Zener Diode, Principle of operation characteristic and application of
Bipolar Junction Transistor, Principle of operation and characteristic Field Effect
Transistor, Regulated Power Supply. (7)
7. Digital Electronics: '
Binary, Octal and Hexadecimal number System & its arithmetic operations, Logic
gates, Introduction of R-S, J-K, D and T Flip Flops & its truth tables. (6)

Suggested Readings/ Books

1. Basic Electrical and E[e.ctmnics_ and Computer Engineering by R
Muthusubramanian, S Salivahanan,K A Muraleedharan, Tata McgrawHill

2. A Textbook of Electrical Techology by B.L Theraja.& A.K Theraja, S Chand
publishers.

3. Electrical Technology, Edward Hughes, Addisin Wesley Longman Limited.

4. A Course in electrical and electronic Measurements & Instumentation by A.K
Sawhney, Dhanpat Rai & Co.
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EVSC 101 Environmental Science

Objective/s and Expected outcome:

Upon successful completion of the course, students should be able to:

1. Measure environmental variables and interpret results

2. Evaluate local, regional and global environmental topics related to resource use
and management

3. Propose solutions to environmental problems related to resource use and
management

4. Interpret the results of scientific studies of environmental problems

5. Describe threats to global biodiversity, their implications and potential solutions

Part A

1. Introduction: Definition and scope and importance of multldisciplmary nature of
environment. Need for  public awareness. (2)

2. Natural Resources: Natural Resources and associated pro_biems, use and over
exploitation, case studies of forest resources and water resources. (4)

3. Ecosystems: Concept of Ecosystem, Structure, interrelatiohs‘hip, producers,
consumers and decomposers, ecological pyramids- b:odwermty and importance.
Hot spots of biodiversity . - (4)

4. Environmental Pollution: Definition, Causes, effects and control rheasures of air
pollution, Water pollution, Soil pollution, Marine pollution, Noise pollution, Thermal
pollution, Nuclear hazards. Solid waste Management: Causes, effects and control
measure of urban and industrial wastes. Role of an individual in prevention of
pollution. Pollution case studies. Disaster Management : Floods, earthquake,
cyclone and landslides. (5)

PARTB

S. Social Issues and the Environment From Unsustainable to Sustainable
development, Urban problems related to energy, Water conservation, rain water
harvesting, watershed management. Resettlement and rehabilitation of people; its
problems and concerns. Case studies. Environmental ethics: Issues and possible
solutions. Climate change, global warming, acid rain, ozone layer depletion,

nuclear accidents and holocaust. Case studie steland reclamation.

otecfion Act. Air (Prevention

Consumerism and waste products. Envir%
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and Control of Pollution) Act. Water (Prevention and control of pollution) Act.
Wildlife Protection Act, Forest Conservation Act, Issues involved in enforcement of
environmental legislation Public awareness (5)

6. Human Population and the Environment, Population growth, variation among
nations. Population explosion - Family Welfare Programme. Environment and
human health, Human Rights, Value Education, HIV/AIDS. Women and child
W elfare. Role of Information Technology in Environment and human health. Case

studies (4)

Suqggested Readings / Books

1. Agarwal, K. C. 2001 Environment Biology, Nidi Publ. Ltd. Bikaner.
2. Jadhav, H & Bhosale, V.M. 1995. Environment Protection and Laws.
Himalaya Pub House, Delhi 284p.

3. Rao M. N. & Datta A.K. 1987. Waste Water Treatment. Oxford & IBH Publ.
Co. Pvt. Ltd. 345 p.

. Principle of Environment Science by Cunninghan, W.P.

. Essentials of Environment Science by Joseph.

. Environment Pollution Control Engineering by Rao, C.S.

. Perspectives in Environmental Studies by Kaushik, A.

. Elements of Environment Science & Engineering by Meenakshi.

© 00 N o g

. Elements of Environment Engineering by Duggal.
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BTPH 102 Engineering Physics Laboratory

1. To study the magnetic field of a circular coil carrying current.

2. To find out polarizability of a dielectric substance.

3. To study the laser beam characteristics like; wave length using diffraction grating
aperture & divergence.

4. To study laser interference using Michelson"s Interferometer.

5. Study of diffraction using laser beam and thus to determine the grating element.
6. To determine numerical aperture of an optical fibre.

7. To determine attenuation & propagation losses in optical fibres.

8. To find out the frequency of AC mains using electric-vibrator.

9. To find the refractive index of a material using spectrometer,

10. To find the refractive index of a liquid.

11. To study B-H curve using CRO.

12. To find the velocity of ultrasound in liquid.

13. To determine the grain size of a material using optical 'rﬁicroscope..

Note: Each student is required to perform at least ten experiments

Suggested Readings / Books

1. Practical Physics, C.L. Arora, S. Chand & Co.
2.  Practical Physics, R.S. Sirohi, Wiley Eastern.
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BTHU 102 Communication Skills Laboratory

Lab Exercises
Listening and Speaking
The audio CD accompanying S.P. Dhanavel’s book shall be played in the lab to get the
students familiar with the standard spoken English. The students must develop a high
degree of understanding of spoken material as used in academic and professional
environment. The teacher shall help them in the following:

a) With the accent of the speaker if it is unfamiliar to them.

b) The Standard English sounds and pronunciation of words.

c) With the topical vocabulary and the idiomatic expressions which are generally part of

colloquial speech.

d) With the implied relationships in larger texts, if they are not stated explicitly.
In addition to the above, extended listening sessions shall be arranged to promote
speaking activities among students. For this purpose, a set of twin books K.
Sadanand and S. Punitha Spoken English Part | and ll, A Foundation Course

(with audio CD), Or__'ieht Blackswan, is prescribed for use. The teachers shall play

them. While taking up lessons, the teacher must promote the use of dictionaries for
correct pronunciation and give ample practice on word stress and weak forms.
The students are also supposed to supplement their listening practice by regularly
viewing news/knowledge channels on the TV or lecture videos on the internet.
At the end of a session, a good speaker must:
a) Be able to produce long turns without much hesitation in an accent that is understood all
around.
b)Have ready access to a large lexis and conventional expressions to speak fluently on a
variety of topics.
c) Have a knack for structured conversation or talk to make his transitions clear and
natural to his listeners.
The teacher may use following different classroom techniques to give practice and monitor
the progress of the students:

role play

question-answer
discussion

presentation of papers
seminars
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BTEE 102 Basic Electrical and Electronics Engineering Laboratory

List of Experiments to be performed

To verify Ohm"s Law and its limitations.

To verify Kirchoff's Laws.

To measure the resistance and inductance of a coil by ammeter-voltmeter method.

W N -

To find voltage-current relationship in a R-L series circuit and to determine the power
factor of the circuit.
5. To verify the voltage and current relations in star and delta connected systems.
6. To measure power and power factor in a single- phase AC circuit.
7. To verify series and parallel resonance in AC circuits.
8. To observe the B-H loop of ferromagnetic core material on CRO.
9. To use a bridge rectifier for full- wave rectification of AC supply and to determine the
relationship between RMS and average values of the rectified voltage.
10. To measure the minimum operating voltage, current dra_Wn, power consumed, and the
power factor of a fluorescent tube light. ——— '
11. To verify the working of a). Thermocouple b). Strain Gauge ¢). LVDT.
12. To verify the rating of compact fluorescent lamp (CFL).
13. To obtain the characteristics of a P-N junction diode.
14. To verify the truth table of logic gates. :
15. To connect the following ,measuring instruments to measure current, voltage and power
in AC/DC circuits:
i. Moving Coil Instruments
ii. Moving Iron Instruments
iii. Dynamometer Instruments
iv. Multimeter- both Digital and Analog Type
16. To obtain the characteristics of a transistor under common base (CB) and common
emitter (CE) configuration.
17. To perform open- and short circuit tests on a single phase transformer and calculate its
efficiency
18. To start and reverse the direction of rotation of a
i. DC motor
ii. Induction motor

Note: Each student is required to perform at least ten experiments

Suggested Readings / Books

1. S.K. Bhattacharya and R.K. Rastogi, Experiments in Elecffical Engineering, New Age

International Publishers Ltd., New Delhi. .

2. D.R. Kohli and S.K. Jain, Experiments in Electrical
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BTMP 101 Manufacturing Practice

PART A

1. Carpentry and Pattern Making: Various types of timber and practice boards,
defects in timber, seasoning of wood; tools, wood operation and various joints;
exercises involving use of important carpentry tools to practice various operations
and making joints.

2. Foundry Shop: Introduction to molding materials; moulds; use of cores;
melting furnaces; tools and equipment used in foundry shops; firing of a
cupola furnace; exercises involving preparation of small sand moulds and
castings.

3. Forging Practice: Introduction to forging tools; equipments and operations;
forgability of metals; exercises on simple smithy; forging exercises.

4. Machine Shop: Machines, Grinders etc; cutting tools and operations;
exercises involving awareness.

PART B

5. Welding Shop: Introduction to different welding methods; welding equipment;
electrodes; welding joints; welding defects; exercises involving use of
gas/electric arc welding. :

6. Electrical and Electronics ..Shop-: Introduction to electrical wiring;
preparation of PCBs involving soldering applied to electrical and electronic
applications; exercises preparation of PCBs involving soldering applied to
éléctrical and electronic applications.

7. Sheet Metal: Shop development of surfaces of various objects; sheet metal
forming and joining operations, joints, soldering and brazing; exercises
involving use of sheet metal forming operations for small joints.

8. Fitting Shop: Introduction of fitting practice and tools used in fitting shop;
exercise involving marking, cutting, fitting practice (Right Angles), male-
Female mating parts practice, trapping practice.

Suggested Readings/ Books

1. Raghuwanshi, B.S. ; A course in Workshop technology, Vol 1 & Il, Dhanpat
Rai & Sons , New Delhi.

2. Jain, R.K.; Production Technology, Khanna Publishers, New Delhi.

3. Singh, S, ; Manufacturing Practice, S.K. Kataria Pons New Delhi

i
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BTCH101 Engineering Chemistry

Objective/s and Expected outcome:
The objective of the Engineering Chemistry is to acquaint the student with the basic
phenomenon/concepts of chemistry, the student face during course of their study in
the industry and Engineering field. Some new topics have been introduced to the
syllabus for the development of the right attitudes by the engineering students to
cope up with the continuous flow of new technology. The student with the knowledge
of the basic chemistry, will understand and explain scientifically the various
chemistry related problems in the industry/engineering field. The student will able to
understand the new developments and breakthroughs efficiently in engineering and
technology. The introduction of the new topics will make the engineering student
upgraded with the new technologies.
- PART A

1. Spectroscopy and its Applications: Anintroduction .

UVNisible Spectroscopy: Selection rules; Line widths and intensity of

spectral lines; Principle and instrumentation; Electronic Transitions;

Chromophores & auxochromes; Factors alffe:»cting;()\mﬁlx & intensity bf spectral

lines; Franck-Condon principle; Applications.

I IR Spectroscopy: Principle and instrumentation: Vibrational frequency;
Fundamental modes of vibrations and types; Anharmonics; Factors affecting
vibrational frequency; Applications. .

NMR Spectroscopy: Principle & instrumentation: Chemical shift; Spin-Spin
Splitting; High resolution NMR spectrum (PMR only). (7)
2. Photochemistry:
Introduction;  Photo-physical & photochemical processes; Light sources in
photochemistry; Beer-Lambert Law: Laws of Photochemistry; Quantum vyield
(primary and overall); Primary and secondary photochemical reactions;
Jablonski  diagram;  Semiconductor photochemistry,  Photovoltaic  cells,
Introduction to optical sensors, Introduction to supra-molecular
photochemistry. (5)
3. Water and its Treatment:

Boiler feed water: Specificati cales and sludge fermentation: Priming &

foaming; Different methodsy the water purifications and softening;

=201 s ~rina 4
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Desalination of water; Water for domestic use: Specification; Disinfection of
water. (4)
4. Green Chemistry and its Applications:

Introductory overview - Definition and concepts of Green chemistry;
Emergence of Green chemistry; Twelve principles of Green Chemistry with
emphasis on the use of alternative feedstock (bio-fuels); Use of innocuous
reagents in natural processes; Alternative solvents; Design of the safer
chemicals; Designing alternative reaction methodology. Microwave and

ultrasonic radiation in Green synthesis - Minimizing energy consumption. (4)

PARTB

5. Corrosion and its Prevention:
Introduction; Different types of corrosion - Wet and Dry corrosion; Different
types of surface films; Mechanisms of wet corrosion; Galvanic corrosion;
Galvanic . Series; Concentration cell corrosion and differential aeration
corrosion; Soil and microbial corrosions; waterline, stress corrosions; Various
methods of corrosion control. (5)

6. Polymers and Reinforced Composites:
Introduction; Functionality; Types of polymer_ization; Specific features of
polymers; Structures - regularity and irregularity; Tacticity of polymers;
Average molecular weights and size; Determination of molecular weight by
number average method; Effect of molecular weight on the properties of
polymers; Introduction to polymer reinforced composite. (5)

7. Nanochemistry:
Introduction; Materials self-assembly; Moloecular vs. materials self-assembly;
Self-assembling materials; Two dimensional assemblies; Mesoscale self
assembly; Coercing colloids; Nanocrystals; Superamolecular structures;

Nanoscale materials; Future perspectives. (5)

(=]

. Petrochemicals:
Introduction; First, second & third generation petrochemicals; Primary Raw
Materials for Petrochemicals.
Natural gas: Natural gas treatment processes; Natural gas liquids; Properties

of natural gas; Crude oil: Composition of crude oil- Hydrocarbon compounds;




ln
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Non-hydrocarbon compounds; Metallic Compounds, Crude oil classification:
Physical separation processes; Conversion processes; Production of ethylene

and propylene. (5)

Suggested Readings / Books

10.

- William Kemp, Organic Spectroscopy, Palgrave Foundations, 1991.

D. A. Skoog, F. J. Holler and A. N. Timothy, Principle of Instrumental Analysis,
St Edition., Saunders College Publishing, Philadelphia, 1998.
G. W. Castellan, Physical Chemistry, Narosa, 3™ Edition, 1995, reprint 2004,

C. P. Poole, Jr.,, F. J. Owens, Introduction to Nanotechnology, Wiley
Interscience, 2003.

L.E.Foster, Nanotechnology, Science Innovation & Opportunity, Pearson
Education, 2007. "

M. Lancaster, Green Chemistry an Introductory - Text, Royal Society of
Chemistry, Cambridge, UK, 1*' edition, 2010.

Sami Matar, Lewis F. Hatch, Chemistry of Petrochemical Processes. Second
Edition, Gulf Publishing company, Houston, Texas, 2000.

Jones, Denny, Principles and Prevention of Corrosion, Upper Saddle River,
New Jersey: Prentice Hall, 2" edition, 1996.

Nicholas J Turro, Modern Molecular Photochemistry, University Science Books,
Sausalito, California 2010.

Mohamed Belgacem, Alessandro Gandini, Monomers, Polymers and
Composites from Renewable Resources, ELSEVIER, 2008.
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BTAM102 Engineering Mathematics-ll

Objective/s and Expected outcome:

The learning objectives of core mathematics courses can be put into three
categories:

Content Objectives: Students should learn fundamental mathematical concepts
and how to apply them. Skill Objectives: Students should learn critical thinking,
modeling/problem solving and effective uses of technology. Communication
Objectives: Students should learn how to read mathematics and use it to
communicate knowledge. The students are expected to wunderstand the
fundamentals of the mathematics to apply while designing technology and creating

innovations.
PART A

1. Ordinary Differential Equations of first order
Exact Differential equations, Equations reducible to exact form by integrating
factors; Equations of the first order and higher degree. Clairaut's equation.
Leibniz's linear and Bernoulli's equation '
(7)
2. Linear Ordina;ry Differential Equations of second & higher order
Solution of linear Ordinary Differential Equations of second and higher order;
methods of finding complementary functions and particular integrals. Special
methods for finding particular integrals: Method of variation of parameters,
Operator method. Cauchy's homogeneous and Legendre's linear equation,
Simultaneous linear equations with constant coefficients.
(7)
3. Applications of Ordinary Differential Equations
Applications to electric R-L-C circuits, Deflection of beams, Simple harmonic

motion, Simple population model.

(7)
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PART B

4. Linear Algebra
Rank of a matrix, Elementary transfonnations, Linear independence and
dependence of vectors, Gauss-Jordan method to find inverse of a matrix,
reduction to normal form, Consistency and solution of linear algebraic
equations, Linear transformations, Orthogonal transformations, Eigen values,
Eigen vectors, Cayley-Hamilton Theorem, Reduction to diagonal form,
orthogonal, unitary, Hermitian and similar matrices. (7)

5. Infinite Series
Convergence and divergence of series, Tests of convergence (without
proofs): Comparison test, Integral test, Ratio test, Rabee's test, Logarithmic
test, Cauchy's root test and Gauss test. Convergence and absolute
convergence of alternating series ; ; (7)

6. Complex Numbers and elementary functions of complex variable
De—Mowres theorem and its appllcatlons Real and Imaginary parts of
exponential, logarithmic, cwcular inverse _circular, hyperbolic. inverse
hyperbolic functlons of com plex variables. Summation of tngonometrlc series.
(C+iS method) s (7)

Suggested Readings / Books:

1. Kreyszig,E., Advanced Engineering Mathematics, Eighth edition, John W iley.

2. Michael D. Greenberg., Advanced Engineering Mathematics, Second Edition,
Pearson Education.

3. Peter. V. O'Nil, Advanced Engineering Mathematics, Wadsworth- Publishing
Company.

4. Jain, RK. and lyengar, S.R.K., Advanced Engineering Mathematics, Narosa
Publishing House, New Delhi.

S. Grewal, B.S., Higher Engineering Mathematics, Khanna Publishers, Delhi

6. Pipes, L.A. and Harvill, L.R., Applied Mathematics for Engineers and
Physicists, McGraw Hill

7. Taneja, H. C., Engineering Mathematics, Volume-l & Volume-II, kK
Publisher.

8. Babu Ram, Advan

9. Bindra, J. S.

gineering Mathematics, Pearson Education.

plied Mathematics, Volume-Il, Kataria Publications.
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BTME 101 Elements of Mechanical Engineering

Objectives and Expected Outcome:- In the vast spectrum of Mech. Engg., this

subject gives a very very primitive but general information finding vide application in
day to day life with emphasis upon the principles and fundamentals involved in the
inter-conversion of thermal energy into mechanical energy and vice versa, viz. all
Automobile, Air-Craft, Generator and other stationary Heat Engines besides cooling
machinery like Refrigerators, Air-Conditioners and water-coolers etc. The subject
also offers a birds eye-view to all students about the common engineering materials
finding vide application in Mech. Engg. Industry and about their strength and other
related vital aspects. Since every student of engineering is already exposed to all
afore-said machinery, he/she would feel very much self-satisfied and self-confident
after learning the basic intricacies and whys and hows related with the fundamentals

of the aforesaid machinery.
PART-A

1. Basic Concepts of Thermodynamics (08)
Definit'i'dﬁa':of “tharmodynamic: Need to study thermodynamics; Application
areas of thermodynamic; Difference between Microscopic (or, Statistical)
thermodynamics and Macroscopic(or, Classical) thermodynamics; Brief
concept of continuum; The}m'o_dynamic System : definition, types (Open,
Closed and Isolated) and their examples; Thermodynamic System
Boundary : definition, types and their examples; Surroundings;
Control(fixed) mass and Control Volume concept and their example :
Thermodynamic State; Thermodynamic Property: definition, types citing
their examples; condition for any quantity to be a property; State postulate;
Thermodynamic equilibrium (which includes Thermal, Mechanical and
Chemical equilibrium etc.); Thermodynamic path; Thermodynamic process:
definition, concept of reversible process, quasi-static (or, quasi-equilibrium)
process, irreversible process, conditions for reversibility and how these are
met with, non-flow processes and flow processes, method of representation of
reversible and irreversible process on property diagrams; Cyclic process;
Thermodynamic Cycle: definition and its concept; Energy and its forms
(microscopic and macroscopic); Physical insight to internal energy; Energy

transfer across system boundary i.e. transient energies (heat and work);

P i
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Difference between heat and work: Sign conventions for heat and work
interactions; heat and work as path functions; Equality of Temperature and Zeroth

law of Thermodynamics.

2. First Law of Thermodynamics and its applications (12)
Definition, essence and corollaries or consequences of first law of
Thermodynamics; Expressions for First law of Thermodynamics for a control
mass undergoing a Cycle and for process (i.e., a change in state of a control
mass) ; Concept of Enthalpy and total energy and differentiation between the
two - a thermodynamic property; Compressible and incompressible
substances, Specific heats, Difference between Internal Energy and Enthalpy
of compressible and incompressible substances; Representation of first law of
thermodynamics as rate equation: Analysis of non-flow/ flow process for a
control mass undergoing constant volume, constant pressure, constant
temperature, adiabatic and polytrdpic processes; Free Expansion Process
and its examples, its representation on Property diagram; Review of concepts
of control volume; Expressions of first law of {herrfib'dynamics for a control
volume (i.e. open system) ; Steady State Steady Flow process and its
examples; First law analysis of Steady State Flow process e.g. isochoric,
isobaric, isothermal, isentropic and polytropic process; Throttling process and its
applications; Flow energy or inertial energy of flowing fluids or, Energy transport
by mass; Application of Steady State Flow Energy Equation to various

engineering devices.

3. Second Law of Thermodynamics (16)
Limitations of first law of thermodynamics; and how 2" law is fully able to
explain away and thus overcome those shortcomings of Ist law: Thermal
Reservoirs, source and sink (Low temperature and high temperatures); Heat
Engine, Heat Pump and Refrigerator:  definitions, working,
efficiency/performance and their real life examples. Justification as to why
the actual efficiency of Heat Pump and Refrigerator shall also be < 100%
though on the face of it seems to be more than 100%; Various statements of

Second Law of Therm ics and their equivalence: Philosophy of

Carnot cycle andﬁ (o]

rénces viz. how each of the individual four

PN
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processes constituting the cycle contribute in optimizing the output and
efficiency of the cycle; Carnot Engine, Carnot Refrigerator and Carnot
Heat Pump: definitions, working, efficiency/performance and Limitations of
the cycle; Carnot theorem for heat engines, refrigerators and heat pumps;
derivation of Carnot efficiency/COP (which seems to be more than 100%);
Thermodynamic Temperature Scale; Clausius theorem and Inequality;
Philosophy and concept of entropy; Entropy changes during various
processes; Temperature - Entropy Chart and representation of various

processes on it; Principle of Increase of Entropy; Applications of Entropy
Principle; Quality of Energy viz. high and low grade energies; Degradation of

Energy; Third Law of Thermodynamics.

PART-B
4. Gas Power Cycles (12)

Introduction; - Concept and - philosophy of Air Standard Cycle alongwith
associated assumptions and  advantages; Air Standard Efficiency;
Nomenclature of reciprocating piston-cylinder arrangement with basic
definitions such as swept volume, clearance volume, compression ratio,
mean effective pressure etc; Otto Cycle (or constant volume heat addition
cycle), Diesel cycle (or constant pressure heat addition cycle) and Dual cycle
.('Mixed or Composite or Limited Pressure cycle) with their representation on
P-V and T-S charts, their Air-standard (thermal) Efficiencies; Brayton Cycle,
Comparison of Otto, Diesel and Dual cycle under some defined similar
parametric conditions; Introduction to heat engines; Merits of |.C. Engines
and their important applications, Classification and constructional features of
I.C. Engines; working of two stroke and four stroke Petrol and Diesel engines

and their comparison.

5. Engineering Materials (05)
Materials and Civilization, Materials and Engineering, Classification of
Engineering Materials, Mechanical Properties of Materials: elasticity,
plasticity, strength, ductility, brittleness, melleability, toughness, resilience,
hardness, machinability, formability, weldability. Properties, Composition,

and Industrial Applications of materials: metals (ferrous- cast iron, tool
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steels, stainless steels and non ferrous- Aluminum, brass, bronze ),
polymers (natural and synthetic , thermoplastic and thermosetting), ceramics
(glass, optical fibre glass, cements), composites ( fibre reinforced, metal
matrix), smart materials (piezoelectric, shape memory, thermochromic,
photochromic, magnetorheological),  Conductors, Semiconductors  and
insulators, Organic and Inorganic materials. Selection of materials for

engineering applications.

6. Centroid, Centre of Gravity and Moment of Inertia: (08)

Difference between centre of gravity and centroid. Determination of position
of centroid of plane geometric figures of I, U, H, L, T, C, Circular and
Triangular Sections. Centroid of Composite Areas. Determination of position
of Centre of Gravity (CG) of regular solids viz. Right Circular Cone, Solid
Hemisphere, thin Hollow Hemisphere. Area moment of inertia & mass
moment of inertia, Polar moment of inertia, Parallel axes Theorem (or

transfer formula), Perpendicular axes Theorem, Radius of gyration,
determination of area Moment of Inertia of o s on o ol I C,-Circular and
Triangular Sections along various axes. Mass moment of Inertia of Circular
Ring, Disc, Cylinder, Sphere and Cone about their axis of symmetry and

other axes.

Suggested Readings / Books

sl

Nag P.K., Engineering Thermodynamics, Tata McGraw Hill.
Yadav R., Thermodynamics and Heat Engines, Central Publishing House, Allahabad
Rogers G. and Mayhew Y., Engineering Thermodynamics, Pearson Education.

Cengel Y.A. and Boles M.A., Thermodynamics - An Engineering Approach, Tata
McGraw Hill.

Rao Y.V.C., An Introduction to Thermodynamics, New Age International (P) Limited

Publishers.

6. Spalding D. B., Cole E. H., Engineering thermodynamics, ELBS series

7. Bedi D.S., Element of Mechanical Engineering, Khanna Publishers New Delhi

Donald R. Askeland, Pradeep P. Ppule, Essentials of materials Science and
Engineering, Cenage Learning
A.K.Tayal Engineering Mechanics ublications.
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BTCS 101 Fundamentals of Computer Programming and IT

Objective/s and Expected outcome:
To familiarize the students of all branches in engineering with computer organization,

operating systems, problem solving and programming in C++. After the students
have successfully completed the course, they shall have sufficient knowledge of the

basic computer operations and various programming technigues especially in C++.
PART A (Fundamentals of Computer and IT) (25%)

1. Introduction to Computers
Define a Computer System, Block diagram of a Computer System and its
working, associated peripherals, memories, RAM, ROM, secondary storage

devices, Computer Software and Hardware. (2)

2. Working Knowledge of Computer System
Introduction to the operating system, its functions and types, working
knowledge of GUI based operating system, introduction to word processors
and its features, creating, editing, printing and saving documents, spell check,
mail merge, creating power point presentations, creating spreadsheets and

simple graphs, evolution of Internet and its applica;ions and services. (3)

3. Problem Solving & Program Planning
Need for problem solving and planning a program; program design tools -

algorithms, flow charts, and pseudocode; illustrative examples. (2)

PART B (Basics of Programming Using C++) (75%)
4. Overview of C++ Language
Introduction to C++ language, structure of a C++ program, concepts of
compiling and linking, IDE and its features; Basic terminology - Character set,
tokens, identifiers, keywords, fundamental data types, literal and symbolic

constants, declaring variables, initializing variables, type modifiers.

(3)
5. Operators and expressions / :

44
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Operators in C++, precedence and associativity of operators, expressions and their
evaluation, type conversions.
(2)
6. Beginning with C++ program
Input/output using extraction (>>) and insertion (<<) operators, writing simple C++
programs, comments in C++, stages of program execution.
(4)
7. Control Structures
Decision making statements: if, nested if, if - else. Else if ladder, switch,
Loops and iteration: while loop, for loop, do - while loop, nesting of loops, break
statement, continue statement, goto statement, use of control structures through
illustrative programming examples.
. (4)
8. Functions .
Advantages of using functions, structure of a function, declaring and defining
functions, return statement, "formal.and actual arguments, const argument,
default arguments, concept of reference variable, call by value, call by
reference, library functions, recursion, storage classes. Use of functions
through illustrative programming examples.
(4)
9. Arrays and Strings
Declaration of arrays, initialization of array, accessing elements of array, 1/0
of arrays, passing arrays as arguments to a function, multidimensional arrays.
String as array of characters, initializing string variables, | / O of strings, string
manipulation functions (strlen, strcat, strcpy, stremp), passing strings to a
function. Use of arrays and strings through illustrative programming examples.
(4)
10. Concepts of Object Oriented Programming
Introduction to Classes, Objects, Data abstraction, Data encapsulation,

inheritance and polymorphis.

A
11. Classes and Objects ﬁ M/j):
'!.’_.'-'l':l' N ¢ £l

(2)

Anring
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Defining classes and declaring objects, public and private keywords,
constructors and destructors, defining member functions inside and outside of a
class, accessing members of a class, friend function. Use of classes and objects
through illustrative programming examples.
(4)
12. Basics of File Handling

Opening, reading, and writing of files, error handling during files operation. (2)

Suggested Readings/ Books
. E. Balagurusamy, Object-Oriented Programming with C++, Tata McGraw Hill.
. P. K. Sinha and Priti Sinha, Computer Fundamentals, BPB Publications.

. Lafore R., Object Oriented Programming in C++, Waite Group.

. Lippman F. B, C++ Primer, Addison Wesley.

. R. S. Salaria, Computer Concepts and F’rogramming in C++, Salaria Publishing House.
Gurvinder Singh, Krishan Saluja, Fundamentals of Computer Programming & IT, Kalyani
Publishers.

8. R. S. Salaria, Fundamentals of Computers, Salaria Publishing House.

1

2

3

4. Bjarne Stroustrup, The C++ Programming Language, Addison Wesley.
. _

6

7
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HVPE 101 Human Values & Professional Ethics

Objective/s and Expected outcome:

To help the students to discriminate between valuable and superficial in the life.
To help develop the critical ability to distinguish between essence and form, or
between what is of value and what is superficial, in life - this ability is to be
developed not for a narrow area or field of study, but for everyday situations in life,
covering the widest possible canvas. To help students develop sensitivity and
awareness; leading to commitment and courage to act on their own belief. It is not
sufficient to develop the discrimination ability, it is important to act on such
discrimination in a given situation. Knowingly or unknowingly, our education
system has focused on the skill as_p_écts_ (learning and doing) - it concentrates on
providing to its students the skills to do things. In other words, it concentrates on

providing “How to do” things. The ~aspects of understanding “What to do” or “Why
something should be done” is assumed. No significant cogent material on
understanding is included as a part of the curriculum. A result of this is the
production of graduates who tend to .join into a blind race for wealth, position and jobs.
Often it leads to misuse of the skills; and confusion and wealth that breeds chaos in
family, problems in society, and imbalance in nature. This course is an effort to fulfill our
responsibility to provide our students this significant input about understanding. This
course encourages students to discover what they consider valuable. Accordingly, they
should be able to discriminate between valuable and the superficial in real situations in
their life. It has been experimented at ITH, ITK and UPTU on a large scale with significant

results.

PART A
1. Course Introduction - Need, Basic Guidelines, Content and Process for
Value Education

Understanding the need, basic guidelines, content and process for Value

Education. W y o
Apfint
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Self Exploration-what is it?- its content and process; ,Natural Acceptance”
and Experiential Validation- as the mechanism for self exploration.
Continuous Happiness and Prosperity- A look at basic Human Aspirations
Right understanding, Relationship and Physical Facilities- the basic
requirements for fulfilment of aspirations of every human being with their
correct priority

Understanding Happiness and Prosperity correctly- A critical appraisal of
the current scenario
Method to fulfill the above human aspirations: understanding and living in

harmony at various levels (6)

2. Understanding Harmony in the Human Being - Harmony in Myself!

W]

1

8

Understanding human being as a co-existence of the sentient ,I" and the
material ,Body"
Understanding the needs of Self (,I") and ,Body" - Sukh and Suvidha
Understanding the Body as an instrument of ,I" (I being the doer, seer and
‘enjoyer)
Understanding the characteristics and activities of ,I" and harmony in ,I"
Understanding the harmony of | with the Body: Sanyam and Swasthya,
correct appraisal of Physical needs, meaning of Prosperity in detail

Programs to ensure Sanyam and Swasthya (6)

3. Understanding Harmony in the Family and Society- Harmony in Human-

Human Relationship

00

O

Understanding harmony in the Family- the basic unit of human interaction
Understanding values in human-human relationship; meaning of Nyaya
and program for its fulfillment to ensure Ubhay-tripti; Trust (Vishwas) and
Respect (Samman) as the foundational values of relationship

Understanding the meaning of Vishwas; Difference between intention and

competence
Understanding the meaning of Samman, Difference between respect Q
differentiation; the other salient values in relationship
Understanding the harmony in the society (society being an extension of
family): Samadhan, Samridhi, Abhay, Sah-astitva as comprehensive

Human Goals
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Visualizing a universal harmonious order in society- Undivided Society
(Akhand Samaj), Universal Order (Sarvabhaum Vyawastha )- from family
to world family! (6)
PART B
- Understanding Harmony in the Nature and Existence - Whole existence
as Co-existence
Understanding the harmony in the Nature
Interconnectedness and mutual fulfillment among the four orders of
nature- recyclability and self-regulation in nature
I Understanding Existence as Co-existence (Sah-astitva) of mutually
interacting units in all-pervasive space
Holistic perception of harmony at all levels of existence (4)
. Implications of the above Holistic Understanding of Harmony on
Professional Ethics "
1 Natural acceptance of human values
. Definitiveness of Ethical Human Conduct
"I Basis for Humanistic Education, Humanistic Constitution and Humanistic
Universal Order
Competence in professional ethics: _
o Ability to utilize the professional competence for augmenting universal
human order
o Ability to identify the scope and characteristics of people-friendly and
eco-friendly production systems
o Ability to identify and develop appropriate technologies and
management patterns for above production systems.
Case studies of typical holistic technologies, management models and
production systems
Strategy for transition from the present state to Universal Human Order:
o At the level of individual: as socially and ecologically responsible
engineers, technologists and managers
o At the level of society: as mutually enriching institutions and

organizations (6)
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Recommended Books:

1. R R Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Value

Education.

Suggested Readings / Books:

2. lvan lllich, 1974, Energy & Equity, The Trinity Press, Worcester, and
HarperCollins, USA

3. E.F. Schumacher, 1973, Small is Beautiful: a study of economics as if people
mattered, Blond & Briggs, Britain.

4. A Nagraj, 1998, Jeevan Vidya ek Parichay, Divya Path Sansthan,

Amarkantak. ;

5. Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted
1986, 1991

6. PL Dhar, RR Gaur, 1990, Science and Humanism, Commonwealth
Purblishers.

7. ANN. Tripathy, 2003, Human Values, New Age International Publishers

8. Subhas Palekar, 2000, How to practice Natural Farming, Pracheen(Vaidik)
Krishi Tantra Shodh, Amravati.

9. Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W.
Behrens Ill, 1972, Limits to Growth - Club of Rome's report, Universe Books.

10. E G Seebauer & Robert L. Berry, 2000, Fundamentals of Ethics for Scientists
& Engineers , Oxford University Press

11. M Govindrajran, S Natrajan & V.S. Senthil Kumar, Engineering Ethics
(including Human Values), Eastern Economy Edition, Prentice Hall of India
Ltd

12. B P Banerjee, 2005, Foundations of Ethics and Management, Excel Books.

13. B L Bajpai, 2004, Indian Ethos and Modern Management, New Royal Book

Co., Lucknow. Reprinted 2008. C'BAA/
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BTCH 102 Engineering Chemistry Laboratory

1. Analysis of Effluents
Determination of water by EDTA method.
Determination of H,0 by dissolved oxygen analyzer.
Determination of turbidity by Nephelometer
Determination of Residual Chlorine.
2. Analysis of Fuels and Lubricants
' Determination of Moisture, Volatile and ash content by proximate analysis.
Determination of Flash & Fire point by Abee"s Apparatus
Determination of the viscosity.
Determination of Acid Value and Aniline point of oil
Determination of refractive index for oils.
3. Instrumental Analysis
Determination A-max by spectrophotometer and determination of unknown conc of
binary mixture of two liquids. ;
Determination of the surface tension by stalagmometer.
Determination of the concentration of a solution conductometerically.
Determination of the strength of a solution pH meterically.
Distinction between acid, ester, ketone using IR spectrophotometer.
Determination of bathochromic  shifts, hypsochromic and  hyperchromic,
hypochromic shift of benzene and its derivatives
4. Chromatography
Determination of Rf value of amino acid by TLC and identification of the amino
acid present. _ - :
Separation of metallic ions by paper chromatography.
Separation of lons by using complexing agents
Separation of plant pigments, Chlorophyll and carotenoids by column
chromatography.
Determination of the ion exchange capacity of the given ion exchanger.
Separation of ions by ion-exchange method.
5. Synthesis & Green Chemistry experiments
Preparation of a polymer phenollurea formaldehyde resin or
hexamethylenediamine adipic acid polymer and determination of carbonyl value or

acid value.
Preparation of aspirin.
Preparation of ethyl-2—cyano—3—(4"-methoxypheny|)-propeonate (Microwave

assisted reaction)
Base catalyzed aldol condensation by Green Methodology
Acetylation of primary amines using ecofriendly method.

Note: Each student is required to perform two experiments from each of the 5 titles
(presented bold) depending on his/her Branch and Aptitude.

Suggested Readings / Books

1. Vogel A-l, Quantitative Inorganic Analysis, Oxford ELBS
2. Vogel A-l, Quantitative Organic Analysis, Oxford ELBS

o]
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3. dst.gov.in/green-chem.pdf  (monograph of green chemistry laboratory
experiments)

BTME 102 Engineering Drawing

Objective and Expected Outcome:

Main objective of the Engineering Drawing is to introduce the students to visual science in
the form of technical graphics. General instructions related to Theory of Orthographic
Projection of points, lines, planes and solids as per the BIS codes prevalent to drawing
practice will be introduced initially. Section of solids, intersection and development of
surfaces, isometric projection and orthographic projection of simple solids/blocks will further
upgrade the basic understanding and visualization of geometrical objects and to certain
extent the machine parts. Computer graphics will enable the students to strengthen the
understanding through hands on training on any CAD software wherein they will be
introduced to a number of assignments as mentioned in the said course.

PARTA

1. Introduction
Engineering Drawinngngineering Graphics/Technical Drawing - a Visual
Science. Types of Engineering Drawing, Introduction to drawing equipment and
use of instruments. Symbols and conventions in drawing Practice. Types of
lines and their use, BIS codes for lines, Technical lettering as per BIS codes,
Introduction to Dimensioning, Concepts of scale in drawing, Types of scales.
Basic Definition of geometrical objects: Points, lines, planés and solids.

2. Theory of Projections
Relevance of projection, Type of projections, Perspective, Orthographic,
Axonometric and their basic principles, System of orthographic projection: in
reference to quadrants and octants, illustration through simple problems of
projection.

3. Projection of Points
Projection of points in quadrants and octants. Projection of point on Auxilia :
planes. D\ﬂ/

4. Projection of Lines
Parallel to both H P and V P, Parallel to one and inclined to other, and inclined to both,
contained in profile plane. True length and angle orientation of straight line: rotation
method and auxiliary plane method. Distance between two nonintersecting lines, and

trace of line.
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5. Projection of Planes
Difference between plane and lamina. Projection of lamina Parallel to one and
perpendicular to other, Perpendicular to one and inclined to other, Inclined to both
reference planes, and Lamina oblique to three reference planes. Application of
auxiliary planes, and trace of planes.

6. Projection of Solids
Definition of solids, types of solids, and elements of solids. Projection of solids
in first or third quadrant, with axis parallel to one and perpendicular to other,
axis parallel to one inclined to other, axis inclined to both the principle plane,
axis perpendicular to profile plane and parallel to both H P and V P. Visible and
invisible details in the projection. Use rotation and auxiliary plane method to

draw the projections.

PART B
7. Section of Solids
Definition of Sectioning and its purbose. Procedure of Sectioning, Types of
sectional planes. 'IlIustration through examples.
8. Intersection of Surfaces/Solids :
Purpose of intersection of surfaces, Intersection between the two cylinder, two prisms,
prism and pyramid, pyramid and pyramid, cylinder and prism, cone and cylinder,
sphere and cylinder etc., use of cutting plane and line method.
9. Development of Surface
Purpose of development, Parallel line, radial line and triangulation method.
Development of prism, cylinder, cone and pyramid surface for both right angled and
oblique solids, and development of surface of sphere.
10. Isometric Projection
Classification of pictorial views, Basic Principle of Isometric projection,
Difference between isometric projection and isometric drawing. Isometric
projection of solids such as cube, prism, pyramid and cylinder, and
assignments on isometric projection of simple machine parts.
11. Orthographic Projection
Review of principle of Orthographic Projection, Sketch/drawing of blocks, and of simple

machine parts. 010
Suggested Readings / Books %/ oG 2\ Ve~ i
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Narayana K L and Kanaiah P, “Engineering Graphics”, Tata McGraw Hill Publishing
Company Limited, New Delhi.
. Gill P S, "Engineering Graphics and Drafting”, Katria and Sons, Delhi.

Bhat N D, “Elementary Engineering Drawing-Plane and solid Geometry”, Chartotar
Publishing House, Anand.

Luzzadde Warren J, “Fundamentals of Engineering Drawing”, Prentice Hall of India
Private Limited, New Delhi.

Bertoline GR , Wiebe E N, Miler G L L & Mother J L, “Technical Graphics
Communication”, Irwin McGraw Hill, New York.
A Text Book of Engg Drawing by R. K. Dhawan, S. Chand and Co. Ltd
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BTCS102 Fundamentals of Computer Programming and IT

1. Familiarization with the Computer System:
To explain the part of the computer system such as system unit, input devices,
output devices connected to the computer.
To explore the outside view of the system unit that includes the panels on front
and ports at the rear
To explore the inside view of the system unit that includes the motherboard,
processor, expansion slots, various add-on cards, storage devices, power supply,
fans.
To understand the booting process that includes switching on the system,
execution of POST routine, then bootstrap loader, and loading of the operating system,
and getting it ready for use.
To introduce the graphical user interface (desktop) of Windows operating

system : _
o to explain the various elements of the desktop such as taskbar, icons (My

Computer, Recycle Bin, etc.), short cuts, notification area.

o to configure the desktop that include selecting the wall paper, selecting the
screen saver with or without password protection, selecting the screen
resolution and color quality.

2. Navigating with Window Explorer:
I To navigate with the drives |
To create new folders
To move folders from one drive to another drive | | To
move files from one folder to another folder - To search
files and folders
To share files and folders
To view and/or change the attributes of the files and folders
3. Working with Control Panel:
To work with date and time
To create new user accounts
To install new hardware and configuring existing hardware
To install new software or remove existing installed software
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To configure network connections

To manage security profile

. Miscellaneous Features:

.l To work at the command prompt
To open an application, folder, document or internet resource from the Run
command
To initialize storage media (formatting)
To understand the menace of viruses
[l To understand the working of virus guards and antivirus s oftware

. Exploring the Internet:
To understand the working of the internet that include the use of protocols,
domains, IP addresses, URLs, web browsers, web servers, mail-servers, etc. To
create email-account, sending mails, receiving mails, sending files as

attachments, etc,

"1 To search information using search engines

. Microsoft Word:

. To familiarize with parts of Word window [ To
create and save a document '
I To set page settings, create headers and footers || To

edit a document and resave it

7 To use copy, cut and paste features
To use various formatting features such as bold face, italicize, underline,
subscript, superscript, line spacing, etc.

"I To use spelling and grammar checking feature [1 To

preview print a document oy
. Microsoft Word continued: /é

1l To create a table with specified rows and columns [ To ., ok

enter data in a table prd? AP o
"I To select a table, a row, a column or a cell @’ "

To inset new row and/or a column

[l To split and merge a row, column or a cell
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To understand the mail-merge and to use mail merge feature of MS-Word
8. Microsoft Excel:
' To familiarize with parts of Excel window
To create and save a workbook with single and/or multiple worksheets [T To
edit and format text as well numbers
To apply operations on range of cells using built-in formulae 1 To
preview and print a worksheet
9. Microsoft Excel continued:
To insert new row and/or column in a worksheet [T To
delete a row and/or column in a worksheet || To create a
variety of charts
To import and export data to or from worksheet
10. Microsoft PowerPoint: '
| Tofamiliarize with parts of PowerPoint window [ To
create and save a new presentation
| To apply design templates to a presentation [1 To
insert, edit and delete a slide '
' To use different views of slides
[1 To use slide show from beginning or from the current slide b To
preview and print a presentation .
11. Microsoft PowerPoint continued:
! To check spellings in a presentation
To add clip art and pictures in a slide
' To add chart, diagram and table in a slide
I To set animation for a selected slide and/or for entire presentation 11 To
create slide master and title master
To ereate a custom show
12. Write a program to find the nature of the roots as well as value of the roots.
However, in case of imaginary roots, find the real part and imaginary part
separately.
13. Write a program, which takes two integer operands and one operator form user,

performs the operation and then prints the resuilt. (_%ansider the operators +,-,*, /,
L

s -I&D T 1T S
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% and use switch statement).For example, the input should be in the form: 5 + 3 the
output should comes Result = 8

14. Fibonacci sequence is defined as follows: the first and second terms in the
sequence are 0 and 1. Subsequent terms are found by adding the preceding two
terms in the sequence. Write a program to generate the first n terms of the
sequence. For example, for n = 8, the output should be 0 1 4 2 3 5 8
13

15. Write a program to print all the prime numbers between m and n, where the
value of m and n is supplied by the user.

16. The number such as 1991, is a palindrome because it is same number when
read forward or backward. Write a program to check whether the given number
is palindrome or not.

17. A positive integer number IJK is said to be well-ordered if I<J<K. For example,
number 138 is called well-ordered because the digits in the number (1, 3, 8)
increase from left to right, i.e., 1 <3 < 8. Number 365 is not well-ordered
because 6 is larger than 5. Write a program that will find and display all possible three
digit well-ordered numbers. The program should also display the total number of
three digit well-ordered numbers found.

18. Write a function to computer the._highest common factor of integer numbers m
and n. Use this function to find the highest common factor of integer numbers a
and b.

19. Given the marks (out of 100) obtained by each student in a test of a class with n
students. Write a program to obtain the following information:

(@) minimum and maximum marks score
(b) average score of the class, and

(c) number of students whose score is greater than class's average score

20. Write a program to multiply matrix Amnxn by Bpxq, given that n = p.

21. Write a program to sort a list of n integer numbers in descending order using

M
2%

bubble sort method. % ; Ao

22. Create a class named Student with the appropriate data members and member

functions to generate output comprising student's admission no., name, marks in

Vd <T
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five subjects and the %age of marks obtained. Write a program to use the
Student class.

23. Create a class named ComplexNumber with the appropriate data members and
constructors. Include member functions (defined inside the class) to perform the
following operations:

(a) Inputting a complex number

(b) Outputting a complex number

(c) Arithmetic operations on two complex numbers

Write an appropriate program to demonstrate use of the ComplexNumber
class.

24, Create a class named Height with feet and inches as its data members. Also
include appropriate constructors (and destructor, if required). Include member
functions (defined outside the ciass) to perform the following _operatipns:

(a) Inputting a height of a person

(b) Displaying a height of a person

(c) To get height in inches

(d) To compare two heights

Write an appropriate program to demonstrate use of the Height class.

Note: Students are required to prepare a file containing lab exercises based on
programming only, where as the oral examination will from the entire syllabus.
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BTME 103 Engineering Computer Graphics Laboratory

Objective/s and Expected outcome:

Main objective of the Engineering Drawing is to introduce the students to visual
science in the form of technical graphics. General instructions related to Theory of
Orthographic Projection of points, lines, planes and solids as per the BIS codes
prevalent to drawing practice will be introduced initially. Section of solids, int ersection and
development of surfaces, isometric projection and orthographic projection of simple
solids/blocks will further upgrade the basic understanding and visualization of geometrical
objects and to certain extent the machine parts.

Lab Work I: Involves hands-on practice sessions related to 2-D computer
sketching.
Exercise 1: Study and draw 2-D sketching entities like lines, rectangle,
parallelogram poiyg;n, circle etc., under SKETCH ENTITY MENU.
Exercise '2:“(a)"l£29§fangular array (b) Circular array
E:(m'cisevi 3: Sketch of Metal grate
Exercise 4: Slotted Base
Exercise 5: Link
Exercise 6: Base Plate (Extruding the sketch)
Exercise 7: Bush (Revolve)
Exercise 8: Handle (Revolve)
Exercise 9: Flange coupling parts
Exercise 10: Bell Crank Lever
Lab Work-ll: Using the geometric shape and size data learnt in Lab Work |, extrude or

revolve the sketch to obtain 3-D drawing. Study and practice various options available

for 3-D drawing. P @
Exercise-1: Bracket Lever P &S
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Exercise 2: Hand Wheel

Exercise 3: Hexagonal Nut and Bolt
Exercise 4: Keys

Exercise 5: Body of Solid Journal Bearing
Exercise 6: Shaft

Exercise 7: Cup of Screw Jack

Exercise 8: Screw Jack Body

Exercise 9: V-Block

Exercise 10: Gland

PTU/ DA/ 17" May 2011
B. Tech. 1" & 2" Semester Batch-2011
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B.Tech Electrical Engineering (EE) Batch 2011

Note: There will be 04 weeks BTEE309 Institutional training after 2" semester.

“8” for Satisfactory and US for unsatisfactory

Semester —I11
Course Course Title L | T| P| Marks Distribution | Total
Code Internal | External Marks
BTAM-301 Engineering Mathematics-Il. | 4 | 1|-| 40 60 100
BTEE-301 | Circuit Theory 4 11]- 40 60 100
BTEE-302 Tmfonms&mrect Curent | 4 [1f-] 40 | 60 | 100
Machines ' “ o
BTEE-303 | Electrical Measurements & 4 |1)- 40 60 100
Instrumentation
BTEE-304 | Electronic Devicesand Circuits | 4 [ 1]-| 40 | 60 . 10g ] ]
BTEE-305 | Laboratory-I - |- 30 20 50
(Semiconductor Devices and
Circuit Theory)
BTEE-306 | Laboratory-Il ~ Fe 421 20
_ ( Electrical Machines -I) st A ..
BTEE-307 | Laboratory-III - |-12 20 50
(Electrical Measurements )
BTEE-309 | Institutional Traiﬁilf e Ee T
(Undertaken after 2 semester) A : s A
Total | 20 [5[/6] 350 400 750
Semester -1V
Course Course Title L | T| P| Marks Distribution | Total
Code Intemal Extemal Marks
" BTEE-401 | Asynchronous Machines 23 11l 4 | 60 | 108
BTEE-402 | Linear Control Systems 4 11]- 40 60 100
BTEE-403 | Electromagnetic Fields St el gl S TB
BTEC-404 Digital Electronics 3 | 1]- 40 60 100
BTEE-405 | Power System-I 3o bl a0 Gﬁ e )
(Transmission & Dismlmtmn) e . sy
BTEE-406 | Power Plant Engmeermg 3 |1f- 40 60 100
BTEE-407 | Laboratory-IV. L e s R
_ (lnstrumentatlon&Measunng = 2
Devices) iiais ity peb e s :
BTEE-408 Laboratory Vv = =12 30 20 50
(Control System)
| (Electronic Circuits) " ol :
General Fitness 100 - 100
Total | 19 |66 430 420 850

b'."-."'"l"—"_'. e (Rl
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B.Tech Electrical Engineering (EE) Batch 2011

Note: There will be 04 weeks BTEE509 Institutional training after 4" semester.
*S” for Satisfactory and US for unsatisfactory

Semester -V
Course Course Title L | T| P! Marks Distribution | Total
Code Internal | External | Marks
BTEE-501 | Synchronous TEEMENR O ST R R BT 100
BTEE-502 4 11}]- 40 60 100
BTEE-503 | Mic et 40 L e 100
BTEE-504 4 |1]- 40 60 100
BTEE-505 | N % Statisti 4508 -1 4 | 60 100
BTEE-506 Laboratory-VII - |-12 30 20 50
(E]ectncal Machlnes-ll)
'BTEE-50 Vil | S R T 50
BTEE-508 Laboratory X - {-12 30 20 50
(Electrlcal Estimation & Costmg)
20 |5]6 350 400 750

Semester —VI
Course Course Title L. | T| P| Marks Distribution | Total
Code _ Internal | External | Marks
BTEE-601 | Electric Power Utilization | 3 | 1|-| 40 60 | 100
BTEE-602 Power System-ll 3 11)- 40 60 100
(Switch Gear & Protectlon)

BTEE-603 *Hen-Limnr-- 4 |1|-| 40 60 100
__| Systems e e
BTEE-604 3 pl]s 40 60 100
BTYY-6XX 3 FPil-] 40 60 100
BTEE-605X 3 11i- 40 60 100
BTm& = fe g 30" 20 50
BTEE-607 Laboratory-Xl - 1-12 30 20 50

(Power System—l[)
BTEE-608 | : e w2y 30 | .20 50
General Fitness 100 - 100
Total | 19 | 6|6 430 420 850
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B.Tech Electrical Engineering (EE) Batch 2011

Semester —VII/VIII

Course Course Title Marks Distribution | Total
Code e : \ _ lnternal

Industrial Trammg('nt ; Tl ng By

BTEE-701 | Software Trammg A AT O

Total | 450 300 | 750

Semester —VII/VIII
Course Course Title L |T| P Marks Distribution | Total F\I
Code Internal | External | Marks
BTEE"%I A “gzi 7 m£ = »":"A%a g L } ew@% ”‘§_ﬁ v“ ?ﬁ“ 4
BTEE-802 4.5 14 = 60 100
BTEE-803 3R e G0 10D
BTEE-804Y | Elective-II 3 1] - 60 100
BTEE-805Z | EBlective-lll =~ 7183 FA[7= | 40 Ees ] 900
BTEE-806 Lab-XI11 - 1= 2 20 50
(Power System Analyms)
BTEE-807 'onjeet%rk* e o e sl “;@ng 100
BTEE-808 Seminar - 2 - 100
General Pithess 3 = i F odes b T - - o 100
Totall 16 l sl 10 360 850

Head _
Department of Clectrical Er‘.gn‘:;;-
jral Punj: =chnical Univ

thala-1440006 A
.
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(BTEE-805Z)

Elective-I BTEE-605A Computer Aided Electrica] Machine Design
(BTEE-605X) | BTEE-605B Flexible AC Transmission Systems
Elective-I1 BTEE-804A Power System Operation and Control
(BTEE-804Y ) | BTEE-804B Energy Auditing and Management
Elective-IIT BTEE-805A Power Quality Monitoring and Conditioning
BTEE-805B

LTS

BTEE-605C

e LT

HVDC Transmissmn

Instrumentatmn in Power System

(BTEE-805Z)

Elective-I
(BTEE-605X) BTEE-605D Biomedical instrumentation
Elective-I1 BTEE-804C Digital Signal Processing
(BTEE-804Y) | BTEE-804D Industrial Process Control
Elective-I1I BTEE-805C Virtual Instrumentation
BTEE-805D

BTEE-60SE

Energy Efﬁcnent Machines

TR

v«,mc&ms‘
L

Prmmples of Communication Systems

Elective-1
(BTEE-605X) | BTEE-605F Microelectronics Technology
Elective-I1 BTEE-804E Networks and Data Communication
(BTEE-804Y) | BTEE-804F Data Mining and Pattern Recognition
Elective-II1 BTEE-B05E Embedded Systems
(BTEE-805Z) | BTEE-805F Visual Programming

OPEN ELECTIVES - offered by Electrical engineering department to be studied by
other discipline students except Electrical Engineering and Electrical Engineering &
Industrial Control students

BTEE-609 | Fundamentals of Electrical Machines
BTEE-610 Energy Auditing & Management
BTEE-611 | Non-Conventional Energy Sources
BTEE- 612 Electrical Measurements

OPEN ELECTIVES -likely to be offered by other departments to be studied by
Electrical Engmeermg students

BTCE-6XX | Fluid Mechmés

BTHU-6XX Entrepreneursh:ps

BTME-6XX | Business Process and Re-engineering
BTHU-6XX/HU-251 Human Resource Management
'BTAM-6XX/ CH-304 | Optimization Techniques
BTCS-6XX/CS-304 Introduction to Business Systcms
BTME-6XX/ME-251 | Total Quality Management

._—;.neerrng
D Technical Umiversity

Faf‘ ’r:w 144006
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BTEE-301 CIRCUIT THEORY

Internal Marks: 40 L T P
External Marks: 60 4 1 0
Total Marks: 100

CIRCUITS CONCEPTS: Independent and dependent sources, Signals and wave forms: Periodic and
singularity voltages, step, ramp, impulse, doublet, loop currents and loop equations, node voltage and node
equations, Network Theorems: Superposition, Thevenin's, Norton's, Maximum Power Transfer, and
Reciprocity.

TIME AND FREQUENCY DOMAIN ANALYSIS: Representation of basic circuits in terms of
generalized frequency and their response, Laplace transform of shifted functions, transient and steady
response, Time domain behaviors from poles and zeros, Convolution Theorem.

NETWORK SYNTHESIS: Network functions, Impedance and admittance function, Transfer functions,
Relationship between transfer and impulse response, poles & zeros and restrictions, Network function for
two terminal pair network, Sinusoidal network in terms of poles & zeros, Real liability condition for
impedance synthesis of RL & RC circuits, Network synthesis techniques for 2-terminal network, Foster and
Cauer forms.

FILTERS SYNTHESIS: Classification of filters, characteristics impedance and propagation constant of
pure reactive network, Ladder network, T-section, m-section, terminating half section, Pass bands and stop
bands, Design of constant-K, m-derived filters, Composite filters.

RECOMMENDED BOOKS:

I Bird John, Electrical Circuit Theory and Technology, 2nd Ed., Newnes
2 Chakraborty, Abhijit, Circuit Theory, 2™ Edition, Dhanpat Rai, 2001

3. Chaudhury D. Roy, Networks & Synthesis, New Age International.

4 Edminister J.A., Electric Circuits, 4™ Edition, Tata McGraw Hill, 2002
5 lyer T.S.K.V., Circuit Theory, Tata McGraw Hill, 2006

6. Mohan, Sudhakar Sham, Circuits & Networks Analysis and Synthesis, 2™ Edition, Tata Mc Graw
Hill, 2005

7 Van Valkenberg, M.E., Network Analysis & Synthesis, PHI learning, 2009

8. Van Valkenberg, M.E., Network Analysis & Synthesis, 3" Edition, Pearson Education, 2006

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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BTEE-302 TRANSFORMERS AND DIRECT CURRENT MACHINES

Internal Marks: 40 “ L T P
External Marks: 60 4 1 0
Total Marks: 100

TRANSFORMERS: Working principle, construction of single phase transformer, EMF equation, phasor
diagrams on no-load and on loaded conditions, open circuit and short circuit tests, equivalent circuit
parameters estimation, voltage regulation and efficiency, back to back test. Effect of saturation on exciting
current and in-rush current phenomenon. Parallel operation of single phase transformers.

AUTO TRANSFORMERS: Principle of operation, equivalent circuit and phasor diagrams, comparison
with two winding transformer.

THREE-PHASE TRANSFORMERS: Different types of winding connections, Voltage and current ratios,
Parallel operation of three phase transformers. Three winding transformer’s equivalent circuit, off-load and
on-load tap changing transformer, Scott connections. Testing of transformers.

D.C. GENERATOR: Working principle , construction of DC Machines, Armature windings, single and
double layer winding diagrams, E.M.F. and torque equations, armature reaction, effect of brush shift,
compensating winding, commutation, causes of bad commutation, methods of improving commutation,
methods of excitation of d.c. generators and their characteristics.

D.C. MOTOR: Working principle characteristics, starting of shunt and series motor, starters, speed control
methods: field and armature control. Braking: plugging, dynamic and regenerative braking, Testing:
Swinburn's test, Hopkinson test, Field test. Estimation of losses and efficiency.

BOOKS RECOMMENDED:

Bimbhra P.S., Electrical Machinery, Khanna Publishers

Fitzgerald A.E., Kingsley C. and Umans S.D., Electric Machinery, 6" Edition, McGraw Hill
Langsdorff E.H., Principles of D.C. machines, McGraw Hill

Nagrath L.J. and Kothari D.P., Electrical Machines, 4" Edition, Tata McGraw Hill,

Say M G, Alternating Current Machines, 5™ edition, Sir Isaac Pitman & Sons Ltd.

i ok

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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BTEE-303 ELECTRICAL MEASUREMENTS AND INSTRUMENTATION

Internal Marks: 40 | & T P
External Marks: 60 4 1 0
Total Marks: 100

UNITS, DIMENSIONS AND STANDARDS: Introduction to MKS & Rationalised MKSA System, SI
Units, Standards of EMF, Resistance, Capacitance and Inductance, Systematic errors

GENERAL THEORY OF ANALOG MEASURING INSTRUMENTS: Operating torque, damping &
controlling torque, T/W ratio, Pointers & Scales. Principles of operation of various types of electro
mechanical indicating / registering instruments viz, PMMC, dynamometer, induction, thermal, ete. for de &
ac measurement of voltage, current, power, frequency, phase & power factor etc., energy meter: their
sources of error & compensation, shunts & multipliers, multi-meter,

POTENTIOMETERS: Basic D.C. potentiometer circuit, Modern form of D.C. potentiometer, measurement
of voltage, current, Resistance and calibration of voltmeter & ammeter using D.C. potentiometer, volt ratio
box, Self balancing potentiometer, A.C. potentiometers and their applications.

BRIDGES: Sources and Detectors, General equation for bridge balance, Wheatstone bridge and its
sensitivity analysis, Kelvin double bridge, AC bridges: applications and conditions for balance, Maxwell’s
bridge, Hay’s bridge, Schering bridge, Wien bridge, DeSauty’s bridge, Insulation testing, Sources of errors
in bridge circuits, Shielding of bridge elements, Wagner Earthling Device.

MAGNETIC MEASUREMENTS: Flux meter, B-H Curve, Hysteresis loop, Permeameters, AC Testing of
Magnetic materials, Separation of iron losses, iron loss measurement by Wattmeter and Bridge methods.

INSTRUMENT TRANSFORMERS: Theory and construction of current and potential transformers, ratio
and phase angle errors and their minimization, Characteristics of current transformers (CT).and potential
transformers ( PT). and their Testing.

BOOKS RECOMMENDED:

I Bell David A., Electronics Instrumentation and Measurements, Prentice Hall, India

2. Golding Edward William and Widdis Frederick Charles, Electrical Measurements and Measuring
instruments, Wheelers India

3 Helfrick A.D. and Cooper W.D., Modern Electronic Instrumentation. & Measurement Techniques,
Prentice Hall

4, Murthy D. V. S., Transducers and Instrumentation, Prentice-Hall, India

5. Sawhney A. K., 4 Course in Electrical & Electronics Measurement & Instrumentation., Dhanpat Rai
& Sons.

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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BTEE-304 ELECTRONIC DEVICES AND CIRCUITS

Internal Marks: 40 L T P
External Marks: 60 4 1 0
Total Marks: 100

BASIC SEMICONDUCTOR AND DIODES: Intrinsic and extrinsic semiconductors, diffusion and drift
currents, p-n junction under open-circuit, reverse bias and forward-bias conditions, p-n junction in the
breakdown region, Ideal diode, terminal characteristics of junction diode, Load-line analysis of diode
circuits, half wave rectifier and full wave rectifiers, Clippers and Clampers, capacitive filters, RC and LC
filter, voltage multipliers. Principles, construction, characteristics and applications of Zener diodes, Light
Emitting Diodes, Schottky Diode, Varactors

BIPOLAR AND UNIPOLAR TRANSISTORS: Bipolar junction transistor (BJT)- physical structure and
modes of operation, Transistor characteristic and parameters, Common Base, Common Emitter and Common
Collector Configurations, Transistor biasing, Transistor as a switch, Basics characteristics of an amplifier,
Simple transistor model (r. model), Common Emitter, Common Collector and Common base amplifiers,
hybrid equivalent circuit, H-parameters, circuit analysis using h-parameters, Junction field effect transistor
(JFET): Characteristics, parameters and biasing. Metal oxide field effect transistor (MOSFET):
Characteristics, parameters and biasing. Class a power amplifier, Class B, Class AB Push-pull and Class C-
amplifiers.

INTEGRATED CIRCUIT AND OPERATIONAL-AMPLIFIERS: Introduction to 1C’s, Op-Amps, Op-
Amp Characteristics, Feedback, Different feedback configurations, Current— to-voltage converter and
voltage-to-current converters, voltage and current amplifiers, mathematical operations using Op-Amp.
summing, differential, integrating amplifiers, Comparators and Schmitt trigger

OSCILLATORS AND ACTIVE FILTERS: Oscillations, Feedback oscillator Principles.. RC phase shift
oscillator, Wein bridge oscillator, Hartley oscillator, Colpitts oscillator, Crystal oscillators, frequency
stability, negative resistance in oscillators. Active Filters (1™ order) with low pass, high pass, band pass, band
stop and all pass. Pin configuration of 555 timer, 555 timer as Oscillator: monostable, bistable and astable
multivibrator.

REGULATED POWER SUPPLIES: Unregulated power supplies, line and load regulations, Zener diode
voltage regulators, transistor series and shunt regulators, current limiting, Op-Amp voltage regulators,
integrated circuit (LM-3XX) voltage regulators. Introduction to switching regulators. Working of Switched
Mode Power Supply (SMPS).

BOOKS RECOMMENDED
1. Boylestad, Robert.L. Electronic Devices and Circuit Theory, Pearson Education
2. Cathey Jimmie J., Theory and Problems of Electronic Devices and Circuits, McGraw-Hill
3. Floyd Thomas L., Electronic Devices, Pearson Education
4, Gayakwad, Ramakant A. OP-AMPS and Linear Integrated Circuits, Prentice Hall of India
5. Malvino Albert Paul and Bates David, Electronic Principles, edition 7", Tata McGraw Hill
6.  Millman Jacob, Integrated Electronic Devices and Circuits, Tata McGraw Hill

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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BTEE-305 Laboratory-| (Semi-conductor Devices and Circuit Theory)

Internal Marks: 30 L i f P
External Marks: 20 0 0 2
Total Marks: 50

List of Experiments:

To draw V-I characteristics of PN junction diode (Ge, Si, switching and signal).

|

2 To design half wave rectifier.

3 To design full wave and bridge rectifiers.

4. To study transistor characteristics in common base and common emitter configurations.
5 To study the FET characteristics.

6. To design, study and compare various transistor biasing techniques.

T To design regulated power supply using zener diode/ voltage regulator IC.

8. To study of an emitter follower circuit.

9. To verify Superposition theorem.

10.  To verify Norton’s theorem.

I'l. To verify Thevenin’s theorem.

12, To verify maximum power transfer theorem.
13. To study the response of constant K-filters.
14. To study the response of m-derived filters
I5.  Diode clippers and clampers.

nent of Electrical Engineering
_1??-:‘11-!;___.". Tachnical Univel ity
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BTEE-306 Laboratory-ll (Electrical Machines-| )

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

List of Experiments

I
2

S O I

10.
1T

12

PR

To Load test on a single phase transformer.

To perform Open circuit and short circuit tests on a single phase transformer and hence find
equivalent circuit, voltage regulation and efficiency.

To find the efficiency and voltage regulation of single phase transformer under different loading
conditions.

To perform parallel operation of two single phase transformers.

To study the various connections of three phase transformer.

To perform Scott connections on three phase transformer to get two phase supply.

To study the constructional details of direct current (d.c.) machine and to draw sketches of different
components.

To measure armature and field resistance of direct current (d.c.) shunt generator and to obtain its
open circuit characteristics.

To obtain load characteristics of direct current (d.c.) shunt/series /compound generator.

To draw speed-torque characteristics of direct current (d.c.) shunt/series /compound generator.

To study direct current (d.c.) motor starters.

To perform Swinburne's test (no load test) to determine losses of direct current (d.c.) shunt motor.

! _I.r. 3 e Ih'?f“eerjnq
G SH L_.ii'uu:&l iy
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BTEE-307 Laboratory-llI (Measurements)

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

List of experiments:

I. Study of principle of operation of various types of electromechanical measuring instruments.
2. a) To measure high value of DC current by a Low Range DC Ammeter and Shunt.
b) To measure high value of DC voltage by a Low Range DC Voltmeter and Multiplier
3. a) Tomeasure high value of AC Current by a Low Range AC Ammeter and Current Transformer.
b) To measure high value of AC Voltage by Low Range Voltmeter and Potential Transformer
Measurement of resistance using Wheatstone Bridge.
To measure active and reactive power in 3 phase balanced load by one wattmeter method.
To measure the active power in three phase balanced and unbalanced load by two wattmeter method
and observe the effect of power factor variation on wattmeter readin g.
To calibrate and use the Induction Energy Meter.
Measurement of resistance using Kelvin's Bridge.
Measurement of self inductance using Anderson's Bridge.
9. Measurement of capacitance using Schering Bridge.
10.  Plotting of Hysteresis loop for a magnetic material using flux meter.
1. Measurement of frequency using Wein's Bridge.
12." To study the connections and use of Current and potential transformers and to find out ratio error.
13, Determination of frequency and phase angle using CRO.
14, Measurement of unknown voltage using potentiometer.
I5. To find 'Q' of an inductance coil and verify its value using Q- meter.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-401 ASYNCHRONOUS MACHINES

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

POLYPHASE INDUCTION MACHINES: Analogy between induction motor and transformer, production
of rotating field in space distributed three-phase winding, constructional features, concept of slip and
operation, rotor frequency, current and power, equivalent circuit, phasor diagram, torque-slip characteristics,
effect of rotor circuit resistance, starting torque, crawling and cogging, cage motors(double cage and deep
bar motor).

STARTING METHODS AND SPEED CONTROL: Starting methods, speed control: (i) control of speed
of rotating field, (ii) control of slip speed. Effect of voltage injection in rotor circuit of slip ring induction
motor. Motor tests for estimation of equivalent circuit parameters.

INDUCTION GENERATOR: Isolated and Grid mode operation, method of excitation, performance
characteristics of three-phase self-excited induction generator.

SPECIAL PURPOSE MOTORS: Stepper Motors: construction, principle of operation and applications.
Linear Induction Machines: construction, principle of operation and applications. Universal Motor:
construction, principle of operation and applications.

SINGLE —PHASE MOTORS: Double revolving field theory, types of single phase motors, characteristics
and equivalent circuit. Shaded pole motor: working principle and characteristics.

BOOKS RECOMMENDED:

Fitzgerald A.E., Kingsley C. and Umans S.D., Electric Machinery, 6" Edition, McGraw Hill
Langsdorff E.H., Principles of A.C. Machines, McGraw Hill

Nagrath 1.J. and Kothari D.P., Electrical Machines, 4" Edition, Tata McGraw Hill,

Bimbhra P.S., Electrical Machinery, Khanna Publishers

Say M G, Alternating Current Machines, 5" edition, Sir Isaac pitman & Sons Ltd.

Nl by =

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-402 LINEAR CONTROL SYSTEMS

Internal Marks: 40 I : P
External Marks: 60 4 1 0
Total Marks: 100

INTRODUCTORY CONCEPTS: Plant, Systems, Servomechanism, regulating systems, disturbances,
Open loop control system. closed loop control systems, linear and non-linear systems, time variant and
invariant, continuous and sampled-data control systems, Block diagrams, some illustrative examples.

MODELING: Formulation of equation of linear electrical, mechanical, thermal, pneumatic and hydraulic
system, electrical, mechanical analogies. Use of Laplace transforms, Transfer function, concepts of state
variable modeling. Block diagram representation, signal flow graphs and associated algebra, characteristics
equation.,

TIME DOMAIN ANALYSIS: Typical test — input signals, Transient response of the first and second order
systems. Time domain specifications, Dominant closed loop poles of higher order systems. Steady state error
and coefficients, pole-zero location and stability, Routh-Hurwitz Criterion.

ROOT LOCUS TECHNIQUE: The extreme points of the root loci for positive gain. Asymptotes to the
loci, Breakaway points, intersection with imaginary axis, location of roots with given gain and sketch of the
root locus plot.

FREQUENCY DOMAIN ANALYSIS: Closed loop frequency response, Bode plots, stability and loop
transfer function. Frequency response specifications, Relative stability, Relation between time and frequency
response for second order systems. Log. Magnitude versus Phase angle plot, Nyquist criterion for stability.

COMPENSATION: Necessity of compensation, series and parallel compensation, compensating networks,
applications of lag and lead-compensation.

CONTROL COMPONENTS: Error detectors — potentiometers and synchros, servo motors, a.c. and d.c.
techno generators, Magnetic amplifiers.

BOOKS RECOMMENDED
1. Dorf Richard C. and Bishop Robert H., Modern Control System, Addison —Wesley, Pearson New
Delhi

2. Ogata K., Modern Control Engineering™, Prentice Hall,
3. KuoB. C., 4utomatic Control System”, Prentice Hall
4 Nagrath I.J. and Gopal M., Control System Engineering, Wiley Eastern Ltd.

Note: External question paper shall be set following guidelines to paper setter given at Page 6.
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Punjab Technical University B.Tech. Electrical Engincering

BTEE-403 ELECTROMAGNETIC FIELDS

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

REVIEW OF VECTOR ANALYSIS: Vector analysis, Physical interpretation of gradient, divergence and
curl; vector relations in other coordinate systems, integral theorems: divergence theorem, stoke’s theorem.
green’s theorem and Helmholtz theorem.

ELECTROSTATICS: Introduction to fundamental relations of electrostatic field; Gauss's law and its
applications; potential function; Field due to continuous distribution of charges; Equipotential surfaces;
Divergence theorem; Poisson's equation and Laplace's equation, capacitance, electrostatic energy, Conditions
at Boundary between dielectrics, Uniqueness theorem.

STEADY MAGNETIC FIELD: Magnetic induction and Faraday’s laws: magnetic Flux Density: magnetic
field strength and magnetomotive force; Ampere’s work Law in the differential vector form; permeability:
energy stored in a magnetic field ; ampere’s force law; magnetic vector potential, Analogies between electric
and magnetic fields.

MAXWELL'S EQUATIONS AND POYNTING VECTOR: Equation of continuity for time varying
fields, Inconsistency of ampere’s law, Maxwell’s equations in integral and differential form for static and
time varying fields, conditions at a Boundary surface, Concept of Poynting vector, Poynting Theorem,
Interpretation of ExH

ELECTROMAGNETIC WAVES: Solutions for free-space conditions; Uniform plane Wave Propagation;
Wave equations for a conducting medium; Sinusoidal time variations; Polarization; Conductors and
Dielectrics; Direction Cosines; Reflection by Perfect Conductor -normal and oblique incidence, Perfect
Dielectric-normal incidence, Perfect Insulator —Oblique incidence; Brewster angle, Reflection at a surface of
Conductive medium, Surface impedance.

BOOKS RECOMMENDED

1. Edward C. Jordan and Keith G Balmain, Electromagnetic Waves and Radiating Systems, Prentice-
Hall Inc.

2. Kraus John D. Electromagnetics, McGraw-Hill Publishers

3 Edminister Joseph A., Schaum's Theory and Problems of Electromagnetics, McGraw-Hill

4, Rao N. Narayana, Elements of Engineering Electromagnetics, Pearson Education

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEC-404 DIGITAL ELECTRONICS

Internal Marks: 40 L il -<P
External Marks: 60 3 1 0
Total Marks: 100

NUMBER SYSTEM & CODES: Binary number system, octal number system, hexadecimal number
system, BCD Code, Gray code, signed & unsigned binary numbers, 1’s & 2’s complement of a number,
different types of codes, Binary operations- addition, subtraction, multiplication, division, Parity for error
detection, Check sum and Hamming Code for error detection and correction.

COMBINATIONAL CIRCUITS: Concept of positive and negative logic, Introduction to Boolean
variables, Boolean theorems and DeMorgan Theorem, Sum of product and Product of sum form of Logic
expressions, Duality, Logical functions using Karnaugh map and Quine-McClusky methods, multiplexers,
demultiplexers, encoders, decoders, adders, subtractors, parity generators, parity checkers, code converters.

SEQUENTIAL LOGIC CIRCUITS: Flip-flops, JK flip-flops, D flip-flops, T flip- flops, SR flip- flops,
edge triggered and clocked flip-flops. Registers and Counters: Series and Parallel registers; Synchronous &
Asynchronous counters, Up and Down counters, Ring counters & Mod- Counters.

INTRODUCTION TO VHDL: Overview of digital design with very-high-speed integrated circuits
(VHSIC) hardware description language (VHDL), HDL format and Syntax, entity, Data representation in
VHDL, Truth table using VHDL, Decision Control structure and Sequential Circuit using VHDL.

DIGITAL LOGIC FAMILIES: Introduction, characteristics of digital ICs, resistor-transistor logic,
integrated-injection logic, direct-coupled transistor logic, diode-transistor logic & transistor-transistor logic,
emitter-coupled logic and MOS logic

DIGITAL TO ANALOG (D/A) AND ANALOG TO DIGITAL (A/D) CONVERTERS: Introduction,
weighted register D/A converter, binary ladder, D/4 converter, specifications for D/4 converters, parallel
A/D converter, successive approximation 4/D converter single & dual slope 4/D converter, AID converter
using voltage to frequency conversion, 4/D converter using voltage to time conversion, countertype A/D
converters.

SEMICONDUCTOR MEMORIES: Introduction, memory organization, classification & characteristics of
memories, sequential memories, read only memories, read & write memories, content addressable memories,
Programmable array Logic, programmable logic arrays and Programmable Logic Device, Field Array
Programmable Gate array

RECOMMENDED BOOKS:

Floyd Thomas S. Digital Fundamentals, Pearson Education

Jain R.P., Modern digital Electronics, Tata McGraw Hill

Kumar Anand, Fundamentals of Digital Circuits, Prentice Hall of india

Malvino Albert Paul, Principles of Digital Electronics, Tata McGraw Hill

Mano Morris, Digital Logic and Computer Design, Prentice Hall of India

Tocei Ronald J. Widmer Neal S. and Moss Gregory L., Digital Systems: Principles and
Applications, Prentice Hall of India

@ ek ) R

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engincering

BTEE-405, POWER SYSTEMS - | (Transmission and Distribution)

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

SUPPLY SYSTEM: Introduction to Transmission and Distribution systems, Comparison between DC and
AC systems for Transmission and Distribution, comparison of cost of conductors, choice of working voltage
for transmission and distribution, economic size of conductors - Kelvin's law, Radial and mesh distribution
networks, Voltage regulation.

CONDUCTORS AND TRANSMISSION LINE CONSTRUCTION: Conductor materials; solid,
stranded, ACSR, hollow and bundle conductors. Different types of supporting structures for overhead lines.
Elementary ideas about transmission line construction and erection. Stringing of conductors, spacing, sag
and clearance from ground, overhead line insulators, concept of string efficiency:.

TRANSMISSION LINE PARAMETERS: Introduction to line parameters, Resistance of transmission
line, inductance of single phase two wire line, concept of G.M.D., Inductance of three phase line, Use of
bundled conductor, transposition of power lines. capacitance of 1-phase and 3-phase lines. effect of earth on
capacitance of conductors.

PERFORMANCE OF TRANSMISSION LINES: Representation of short transmission line, medium
length line (nominal T & 11 circuits). long length line by hyperbolic equations and equivalent T & Il circuits.
Power flow through transmission lines, ABCD constants, Voltage regulation.

CIRCLE DIAGRAM AND LINE COMPENSATION: Receiving end circle diagram for long
transmission lines based on ABCD constants, equivalent T circuits, power loci, surge impedance loading,
reactive power requirement of system series and shunt compensation, Synchronous phase modifiers . rating
of phase modifiers.

UNDERGROUND CABLES: Classification of cables based upon voltage and dielectric material, insulation
resistance and capacitance of single core cable, dielectric stress, Capacitance of 3 core cables, methods of
laying, heating effect, Maximum current carrying capacity, cause of failure, comparison with overhead
transmission lines.

RECOMMENDED BOOKS

Elgerd O.L., Electrical Energy System Theory - An introduction, Tata McGraw-Hill Publication
Gupta B.R., Power System Analysis & Design, Wheeler Publishing.

Nagrath I.J. and Kothari D.P., Power System Analysis Tata McGraw-Hill Publication
Stevenson Jr. W.D., Elements of Power System Analysis, Tata McGraw-Hill Publication
Wadhwa C.L., Course in Electrical Power, New Age International (P)Ltd.

U b

Note: External question paper shall be set following guidelines to paper .\'em/i%iien at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-406 POWER PLANT ENGINEERING

Internal Marks: 40 L F P
External Marks: 60 3 1 0
Total Marks: 100

STEAM GENERATORS, CONDENSERS AND TURBINES: Classification of steam generators,
selection, operation of locomotive, Babcock Wilcox, Cochran boilers, Types of condensers, effect of air in
condensers, Dalton's law of partial pressure, cooling water calculations, steam nozzles, types of steam
turbine efficiencies, compounding, governing and control.

STEAM POWER PLANT: Classification, Operation, Description of Rankin cycle, Regenerative cycle,
Reheat-Regenerative Cycle, Binary Vapour Cycle, Selection of plant site and its layout, coal handling
system, combustion system, Fluidised bed combustion, Ash handling, Feed pumps, Heat exchangers,
Economizers, Super heaters, Reheaters, Air preheaters, Feed water heaters, Evaporators.

HYDRO-ELECTRIC POWER PLANTS: Hydrological Cycle, Hydrograph, Flow duration curve,
Selection of site, Essential features, Classification of hydro plants, Selection of water turbines for hydro
power plant, Automatic and remote control of hydro-station, layout of hydro power plant.

NUCLEAR POWER PLANTS: Nuclear physics, Binding energy, Radioactive decay. Fertile material,
Mass defect, Nuclear reactions type and application, Generation of nuclear energy by fission, Nuclear
reactors. Site selections, safety measures, plant layout, Fusion reaction, Future of nuclear power.

GAS TURBINE: Elements of gas turbines, Open and closed cycles for gas turbines, Performance terms,
Thermal refinement to gas turbines cycle, Plant layout, applications, gas turbines Cycle calculations.

DIESEL POWER PLANTS: Classifications of IC Engines and their performance, Four stroke and two
stroke diesel engines, combustion phenomenon; Essential components, Celane number, knocking, super
charging, operation and layout of diesel power plant.

- COMBINED OPERATION OF DIFFERENT POWER PLANTS: Advantages of combined operation of
~ plants, load division between power stations, coordination of different types of Power Plants.

POLLUTION CONTROL: Pollution from thermal & nuclear plants, Particulate emission and control,
electrostatic precipitator, solid waste disposal.

RECOMMENDED BOOKS:

I. Chakrabarti A., Soni, M.L. Gupta P.V. and Bhatanagar U.S., 4 Texthook on Power System Engineering,
Dhanpat Rai & Co.

2. El-Wakit M.M., Power Plant Engineering, McGraw Hill, USA

3. Rajput R K., Power Plant Engineering, Luxmi Publications

4. Sharma P.C., Power Plant Engineering, Kataria & Sons

5. Skrotzki B.G.A. and Vapot W.A., Power Station Engineering and Economy, Tata McGraw-Hill

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-407 Laboratory-lV (Instrumentation & Measuring Devices)

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

List of Experiments:

7 To study the input-output characteristics of a potentiometer and to use a potentiometer as an error
detector.

2. To measure Insulation Resistance by Megger.

3. To measure earth resistance by Earth Tester.

4. To observe phase sequence of three phase circuit using Rotating type Phase Sequence Indicator.

5. To measure frequency of A.C. supply using Weston Frequency Meter.

6 To measure power factor of single phase and three phase load by PF Meter and verifying through

current, voltage and power measurement.

7. Tomeasure circuit parameters and three phase load by PF Meter by LCR Meter.

8. Measurement of displacement using LVDT.

9. Temperature measurement using temperature sensor (RTD).

10. Light measurement using LDR and photo cell censor.

1. Water level measurement using capacitance transducer of a Liquid in a Tank

12.  Velocity measurement using air flow transducer,

13.  RPM measurement using electromagnetic transducers.

14.  Study of the characteristics of a Piezoresistive Sensor for Pressure Measurement of a Liquid in a
Tank

15.  Study of the characteristics of Resistance Temperature Detector(RTD)

16.  Study of the characteristics of a Thermistor

17.  Study of the characteristics of a Thermocouple

18.  Study of the characteristics of an Electromagnetic Flowmeter

19.  Study of the characteristics of a Tachometer

20.  Study of the characteristics of a Photo reflective sensor for Speed Measurement

@,
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-408 Laboratory-V (Control System)

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

List of Experiments:

I. To study the characteristics of potentiometers and to use 2- potentiometers as an error detector in a
control system.

2. To study the synchro Transmitter-Receiver set and to use it as an error detector

3. To study the Speed — Torque characteristics of an AC Servo Motor and to explore its applications.
4. To study the Speed — Torque characteristics of an DC Servo Motor and explore its applications.

5. To study various electro-mechanical transducers i.e. resistive, capacitive and inductive transducers
6.  Tostudy a LVDT (AC-AC, DC-DC) as a transducer and its processing circuits

7. To study the characteristics of a thermocouple, a thermistor and a RTD

8. To study photo-conductive cell, semi-conductor photodiode and a silicon photo voltaic cell

9. To study a silicon phototransistor and obtain response of photo conductive cell

1 To study the variations of time lag by changing the time constant using control engineering trainer
1

e

To simulate a third order differential equations using an analog computer and calculate time response

specifications

12, To obtain the transfer function of a D.C. motor — D.C. Generator set using Transfer Function Trainer

13. To study the speed control of an A.C. Servo Motor using a closed loop and an open loop systems

4. (i) To study the operation of a position sensor and study the conversion of position in to
corresponding voltage

(11) To study an PI control action and show its usefulness for minimizing steady state error of time

response.

I5. To measure Force / Displacement usi ng Strain Gauge in a wheat stone bridge

16. To design a Lag compensator and test its performance characteristics.

17. To design a Lead-compensator and test its performance characteristics.

18. To design a Lead-Lag compensator and test its performance characteristics.

Note: At least 10 Experiments, out of above list of experiments are to be performed in the semester.




Punjab Technical University B.Tech. Electrical Engineering

BTEC-409 Laboratory-VI (Electronic Circuits)

Internal Marks: 30 L T P
External Marks: 20 0 0. 2
Total Marks: 50

List of Experiments:

To design a voltage regulator using zener diode and also see the effect of line and load regulation

To design various clippers and clampers using diodes.

To obtain the frequency response of an amplifier and calculate the gain bandwidth of the amplifier.

To investigate the emitter follower (Buffer) amplifier and determine Ay,R;,Rq

To study the characteristics of a class B amplifier and also calculate the overall efficiency.

To study the characteristics of a class AB amplifier.

To study the characteristics symmetry amplifier.

To design and study various type of oscillators and to determine the frequency of oscillations.

To design a transistor series voltage regulator with current limits and observes current feedback

characteristics.

10.  To study the characteristics of a complementary symmetry amplifier.

11.  Application of Op-Amp(741) as inverting and non-inverting amplifier.

12.  To use the OP-AMP as summing, scaling and averaging amplifier.

13.  Design differentiator and integrator using OP-AMP and also determine the time constant and cut-off
frequency.

14.  Application of OP-AMP as Schmitt Trigger.

15.  Design a delay circuit using 555 timer and study the monostable, bistable and astable operations
using 555.

16.  a) Verification of the truth tables of TTL gates viz; 7400,7402, 7404, 7408,7432,7486.
b) Design and fabrication and realization of all gates using NAND/NOR gates.

17.  Verification of truth table of Mutiplexer(74150)/Demultiplexer(74154)

18.  Design and verification of truth tables of half-adder, full-adder and subtractor circuits using gates
7483 and 7486(controlled inverter).

19.  To study the operation of Arithmetic Logic Unit IC 74181.

20.  Design fabrication and testing of

30 RO b it o

a) Monostable multivibrator of t = 0.1ms approx. using 74121/123.testing for both positive and
negative edge triggering, variation in pulse width and retriggering.
b) Free running mutivibrator at 1KHz and 1Hz using 555 with 50% duty cycle. Verify the

timing from theoretical calculations.

21.  Design and test S-R flip-flop using NOR/NAND gates.

22.  Design, fabricate and test a switch debouncer using 7400.

23.  Verify the truth table of a JK flip flop using 1C 7476,

24.  Verify the truth table of a D flip flop using IC 7474 and study its operation in the toggle and
asynchronous mode.

25.  Operate the counters 7490, 7493 and 74193(Up/Down counting mode). Verity the frequency
division at each stage. Using a frequency clock (say 1 Hz) display the count of LED’s.

26.  Verify the truth table of decoder driver7447/7448. Hence operate a 7 segment LED display through a
counter using a low frequency clock. Repeat the above with the BCD to Decimal decoder 7442.

PQ/_
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-501 SYNCHRONOUS MACHINES

Internal Marks: 40 E T P
External Marks: 60 4 1 0
Total Marks: 100

GENERAL ASPECTS: Construction and working principle of synchronous machines, Excitation
systems, production of sinusoidal electromotive force (EMF), flux and magnetomotive force
(MMF) phasors in syn. machines; cylindrical and salient pole rotors.

WINDINGS: Classification of windings, pitch factor, distribution factor. Electromagnetic Force
equation.

ALTERNATORS: Construction, Phasor diagram of cylindrical rotor alternator. ratings, nature of
armature reaction, determination of synchronous reactance; open-circuit characteristics, short-
circuit characteristics, short-circuit ratio, short-circuit loss. Effect of variation of power factor on
voltage. Determination of voltage regulation: EMF method, MMF. method. Zero power factor
(Z.P.F).method. Alternator on infinite bus bar, operation at constant load and variable excitation.
power flow through inductive impedance. Power-angle characteristics of synchronous machines:-
cylindrical and salient pole. Two reaction theory of salient pole machines, power factor control.

SYNCHRONOUS MOTORS: Operating characteristics, power-angle characteristics, conditions
for maximum power developed. V-curves and inverted V-curves, methods of starting, synchronous
motors applications, synchronous condensers. Hunting and damper windings.

PARALLEL OPERATION OF ALTERNATORS: Conditions for proper synchronizing for
single phase and three phase alternators, conditions for parallel operation, synchronizing power,
current and torque, effect of increasing excitation of one of the alternators, effect of change of speed
of one of the alternators, effect of unequal voltages, load sharing.

TRANSIENTS: Transient reactances and time constants from equivalent circuits, synchronous
machine reactances and their determination, Short circuit. Oscillogram, Synchronization with the
grid system, Qualitative introduction to the transient stability of the synchronous machines.

SINGLE PHASE SYNCHRONOUS MOTORS: Reluctance and Hysteresis motors,

BOOKS RECOMMENDED:

6.  Bimbhra P.S., Electrical Machinery, Khanna Publishers

7. Fitzgerald A.E., Kingsley C. and Umans S8.D., Electric Machinery, 6" Edition, McGraw Hill
8. Langsdorff E.H., Principles of D.C. machines, McGraw Hill

9, Nagrath LJ. and Kothari D.P., Electrical Machines, 4" Edition, Tata McGraw Hill,

10. Say M G, Alternating Current Machines, 5" edition, Sir Isaac Pitman and Sons Ltd.

yote: External question paper shall be set Jollowing guidelines to paper setter given at Page 6.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-502 ELECTRIC GENERATION AND ECONOMICS

Internal Marks: 40 L i § P
External Marks: 60 4 1 0
Total Marks: 100

Introduction: Electrical energy sources, organization of power sector in India, single line diagram
of thermal, hydro and nuclear power stations. Classification of power plants in base load and peak
load plants

Loads and Load curves: Types of load (fixed voltage loads, resistive loads, Inductive motor loads,
Mechanical load), effect of load on supply voltage, Maximum demand, Group diversity factor, Peak
diversity factor, Types of load, chronological load curves, load-duration Curve, mass curves, load
factor, capacity factor, utilization factor, base load and peak load plants, load forecasting.

Power Plant Economics: Capital cost of plants, annual fixed cost, operating costs and effect of
load factor on cost of energy, depreciation.

Tariffs and power factor improvement: Objectives of tariff making, different types of tariff
(domestic, commercial, agricultural and industrial loads). Need for power factor (p.f.) improvement,
power factor improvement using capacitors, determination of economic power factor.

Selection of plant: Plant location, plant size, number and size of units in plants, economic
comparison of alternatives based on annual cost, rate of return, present worth and capitalized cost
methods.

Economic operation of steam plants: Methods of loading turbo-generators, input- output curve,
heat rate, incremental cost, method of Lagrangian multiplier, effect of transmission losses, co-
ordination equations, and iterative procedure to solve co-ordination equations.

Hydro-thermal co-ordination: Advantages of combined working of Run-off River plant and
steam plant, reservoir hydro plants and thermal plants, long-term operational aspects, scheduling
methods.

Pollution and environmental problems: Energy and environment, Air pollution, Aquatic impacts,
nuclear plant and hydro plant impacts.

Cogeneration: Definition and scope, Topping and Bottoming Cycles, Benefits, cogeneration
technologies.

BOOKS RECOMMENDED:

6.  Deshpande M.V., Power Plant Engineering, Tata McGraw Hill (2004).

7 ElI-Wakit M.M., Power Plant Engineering, McGraw Hill, USA

8. Rajput R.K., Power Plant Engineering, Luxmi Publications

9.  Sharma P.C., Power Plant Engineering, Kataria and Sons

10.  Skrotzki B.G.A. and Vapot W.A., Power Station Engineering and Economy, Tata McGraw-Hill
11.  Arora S.C. and Dom Kundwar S., A course in Power Plant Engineering, Dhanpat Rai.

12. Nag, P.K., Power Plant Engineering, Tata McGraw Hill

13.  Gupta B.R., Generation of Electrical Energy, S. Chand (1998).

14. Nagrath L.J. and Kothari D.P., Power System Analysis Tata McGraw-Hill Publication

15. Chakrabarti A., Soni, M.L. Gupta P.V. and Bhatanagar U.S., 4 Textbook on Power System

Engineering, Dhanpat Rai and Co. .—/{
Head

Note: External question paper shall be set )‘bﬁl{fﬁﬂﬁg:guidelmg&ftg paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Enginecring

BTEE-503 MICROPROCESSORS

Internal Marks: 40 L T P
External Marks: 60 4 1 0
Total Marks: 100

Introduction to Microprocessors: Types of computers, Microprocessor evolution and types,
Central Processing Unit (CPU) operation and terminology, idea of 8- bit, 16-bit, 32-bit and 64- bit
Microprocessors from Intel, Motorola and Zilog and their comparisons.

Introduction to 8-bit Microprocessor: 8085 Microprocessor architecture, classification of
instructions, Instruction format, and overview of the 8085 instruction set.

Introduction to 16-bit Microprocessor: 8086 Internal Architecture, Addressing modes, program
development steps, 8086 instruction set, Assembler directives, Assembly language, program
development tools.

Programming of 8086: Simple sequence programs, jumps, flags, conditional Jumps, IF-THEN,
IF-THEN-ELSE, Multiple IF-THEN-ELSE, WHILE-DO, REPEAT-UNTIL, Instruction Timing
and delay loops, strings, procedures, Macros.

8086 System Connections, Timing, Troubleshooting: Pin-diagram, maximum/minimum. modes,
timing diagrams, use of logic analyzer to observe Bus signals, troubleshooting a simple 8086 based
system

8086 Interrupts and Applications: 8086 Interrupts, responses and applications, 8254 software-
programmable timer/counter, 8259 a priority Interrupt Controller

Interfacing of 8086: Programmable parallel ports and handshake, Interfacing a Microprocessor to
Keyboards and alphanumeric displays, Digital to Analog (D/A) converter operation, interfacing and
applications, Analog-to Digital (4/D) converter specifications and Interfacing.

BOOKS RECOMMENDED:
l. Gaonkar, Ramesh S. Microprocessor Architecture, Programming and Applications with the 80835,
Penram International

2. Ram B, Fundamentals of Microprocessors and Microcomputers, Dhanpat Rai and Sons,

3. Hall, Douglas V. Microprocessors and interfacing: Programming and Hardware, Tata McGraw
Hill

4. Brey, Barry B.Bray, The INTEL Microprocessors 8086/88, 80186, 286, 386, 486, Pentium Pro
Processors, Architecture, Programming and Interfacing, 4" Edition, Prentice Hall (India)

a7 Ray A.K. and Bhurchandi K.M., Advanced Microprocessors and Peripherals, Tata McGraw Hill.

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-504 POWER ELECTRONICS

Internal Marks: 40 L T P
External Marks: 60 4 1 0
Total Marks: 100

Thyristors and their characteristics: Introduction to Thyristor family, V-I characteristics of silicon-
controlled rectifier (SCR), gate turn-off thyristor (GTO), Bidirectional diode for alternating current (DIAC)
and Bidirectional, Triode for Alternating Current (TRIAC). Principle of operation of silicon-controlled
rectifier (SCR). Two transistor analogy. Turn on methods of a thyristor Switching characteristics of
thyristors during tum-on and turn-off. Gate characteristics. Firing of thyristors. Gate triggering circuits.
Series and parallel operation of silicon-controlled rectifiers (SCR) and their triggering circuits. Thyristor
specifications; such as latching current and holding current, critical rate of rise of off-state voltage (dv/dt)
and critical rate of rise of on-state current (di/dt) etc. Protection of SCR from over voltage and over current.
Snubber circuits. Power dissipation.

Thyristor commutation techniques: Self commutation by resonating the load (Class A), Self commutation
by LC circuit (class B), Complementary commutation (class C), Auxiliary commutation (class D), External
pulse commutation (class E), AC Line commutation (class F).

Phase controlled techniques: Introduction to phase angle control. Single phase half wave controlled
rectifiers. Single phase half controlled and full controlled bridge rectifiers. Three phase full controlled bridge
rectifiers. Effect of resistive, inductive and resistive cum inductive loads. Basic circuit and principle of
operation of Dual Converter, circulating current mode and non-circulating current mode of operation.
Applications of rectifiers and dual converters to speed control of DC motor drives.

Choppers: Introduction of chopper, Basic chopper classification, Basic chopper operations. Control
strategies, Chopper configuration, voltage commutated chopper, Current commutated chopper, Load
commutated chopper.

Cycloconverters: Basic principle of operation, Single phase to. single phase cycloconverter. Three phase
half wave cycloconverter. Advantages disadvantages of cycloconverters.

Inverters: Introduction & Classification of inverter. Operating principle, Single phase half bridge voltage
source inverters, Single phase full bridge inverter. Modified McMurray half-bridge and full-bridge inverter.
Three-phase bridge inverter. Voltage control (Pulse-width modulation (PWM) control etc.) and reduction of
harmonics in the inverter output voltage. Series inverter.

Symbols and V-I characteristics of Silicon Unilateral Switch (SUS), Silicon Controlled Switch (SCS).
Silicon Bilateral Switch (SBS), Unijunction Transistor (UJT), Programmable Unijunction Transistor (PUT).
Light-activated silicon-controlled rectifier (LASCR), Reverse conducting Thyristors (RCT), Static Induction
Thyristor (SITH), N- Metal Oxide Semiconductor Controlled Thyristor (N-MCT), Field Controlled
Thyristors (FCT).

BOOKS RECOMMENDED:
1. Bimbhra, P.S., Power Electronics, Khanna Publishers.
2. Singh M.D. and Khanchandani K.B., Power Electronics, Tata Mc Graw Hill Publishing company
limited.
2 Rashid M.H., Power Electronics, Circuits Devices and Applications, Prentice Hall (India)
; Sen, P.C., Power Electronics, Tata McGraw Hill Publishing Company limited.
5. Bhattacharya S.K. and Chatterji, S. Industrial Electronics and Control, by N'%@intcrnalional

Publications(P) Ltd, New Delhi. Head
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-505 NUMERICAL AND STATISTICAL METHODS

Internal Marks: 40 L T P
External Marks: 60 4 1 0
Total Marks: 100

Floating-Point Numbers: Floating-point representation, Rounding, Chopping, Error analysis,
Condition and instability.

Non-Linear Equations: Bisection, Fixed-point iteration and Newton-Raphson methods, Order of
convergence.

Linear Systems and Eigen-Values: Gauss-elimination method (using Pivoting strategies) and
Gauss-Seidel Iteration method. Rayleigh’s power method for Eigen-values and Eigen-vectors

Interpolation: Lagrange’s formula with error, divided difference, Newton’s divided difference
formula

Numerical Integration: Newton-Cote’s quadrature formula (with error) and Gauss-Legendre
quadrature formula.

Differential Equations: Solution of initial value problem using Taylor Series, Euler’s and Runge-
Kutta (up to fourth order) methods Statistical Methods

Random Variables: Definition, Probability distribution, Distribution functions, probability
distribution function (pdf) and cumulative distribution function (cdf), Expectation and Variance.

Special Probability Distributions: Binomial, Poisson, Geometric, Uniform, Normal and
Exponential distributions.

Sampling Distributions: Population and samples, Concept of sampling distributions, Sampling
distribution of mean, Chi-square, t and F distributions (pdf only). Tests of Hypotheses: Basic ideas,
Important tests based on normal, Chi-square, t and F distribution.

Curve Fitting: Method of least squares, Fitting of simple curves using this method, Regression and
Correlation: (Two variables case only)

BOOKS RECOMMENDED:

I Jain M.K., lyengar, S.R.K., and Jain RK., Numerical Methods for Scientific and Engineering
Computation, New Age International (2008) 5™ ed.

Conte, S.D and Carl D. Boor, Elementry Numerical Analysis: An Algorithmic approach, Tata
MecGraw Hill, New York (2005).

[9]

3 Johnson, R., Miller, 1. and Freunds, J., Probability and Statistics for Engineers, Pearson
Education(2005) 7" ed.

4 Gerald C.F and Wheatley P.O., Applied Numerical Analysis, Pearson Education (2008) 7™ ed.

5. Mathew, J.H., Numerical Methods for Mathematics, Science and Engineering, Prentice Hall Inc.J
(2002).

6. Meyer, P.L., Introductory Probability and Statistical Applications, Oxford (1970) 2™ ed.

7. Walpole, Ronald E., Myers, Raymond H., Myers, Sharon L. and, Keying Ye, Probability and
Statistics for Engineers and Scientists, Pearson Education (2007) 8" ed

8. Sastry S.S., Introductory Methods of Numerical Analysis, Prentice Hall (India), (2002), 3rd ed.

e: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engincering

BTEE-506 Laboratory-VIl (Electrical Machines-lIl)

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

Note: Atleast TEN experiments are to be performed in a semester. list of experiments is given below:

List of Experiments:

1. To perform load-test on three-phase Induction motor and to plot torque versus speed characteristics.
To perform no-load and blocked-rotor tests on three-phase Induction motor to obtain equivalent
circuit. Parameters and to draw circle diagram.

3 To study the speed control of three-phase Induction motor by Kramer’s Concept.

4, To study the speed control of three-phase Induction motor by cascading of two induction motors, i.c.
by feeding the slip power of one motor into the other motor.

5. To study star- delta starters physically and
a) to draw electrical connection diagram
b) to start the three-phase Induction motor using it.
c) to reverse the direction of three-phase Induction motor

6. To start a three-phase slip —ring induction motor by inserting different levels of resistance in the
rotor ckt. And to plot torque —speed characteristics.

Z To perform no-load and blocked-rotor test on single-phase Induction motor and to determine the

parameters of equivalent ckt. Drawn on the basis of double revolving field theory.

8. To perform load —test on single-phase. Induction motor and plot torque —speed characteristics.

9. To perform no load and short circuit. Test on three-phase alternator and draw open and short circuit
characteristics.

10. To find voltage regulation of an alternator by zero power factor (ZPF.) method.

11. To study effect of variation of field current upon the stator current and power factor with
synchronous motor running at no load and draw Voltage and inverted Voltage curves of motor.

12. To measure negative sequence and zero sequence reactance of Synchronous Machines.

13. Parallel operation of three phase alternators using
. Dark lamp method
. Two-Bright and one dark lamp method

14. To study synchroscope physically and parallel operation of three-phase alternators using
synchroscope.

15. Starting of synchronous motors using

e Auxiliary motor
e Using Damper windings

| Engineering
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-507 Laboratory-VIIl (Numerical Analysis )

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

Note: Atleast TEN experiments are to be performed in a semester. list of experiments is given below:

List of Experiments:

To Develop algorithms/programs in C or C:++ or FORTRAN-77/90/95 or MatLab language for the following
methods

1 Lagrange’s formula with error, divided difference for interpolation,

2 Newton’s divided difference method for interpolation and extrapolation.
3 Bisection method for finding a real root of an equation.

4, Newton Raphson method for finding a real root of an equation.

5 Iteration method for finding a real root of an equation.

6 Gauss elimination method for solving simultaneous linear algebraic equations.

7: Gauss Jordan method for solving simultaneous linear al gebraic equations.

8. Simpson's 1/3rd rule for numerical integration,

9. Newton's forward interpolation formula.

10. Lagrange's method for interpolation.

11 Euler's method for solving ordinary differential equations.

12 Runge-Kutta (up to fourth order) method for solving ordinary differential equations,
13. Curve fitting (linear and polynomial)

tment of Electrical Engineering
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-508 Laboratory-IX (Electrical: Estimation and Costing)

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

Note: Atleast TEN experiments are to be performed in a semester. list of experiments is given below:

List of Experiments:
I To study Indian electricity rules
2. To carryout wiring diagram of residential building, Educational institute and Industry. Giving
selection of appropriate wiring, list materials and accessories for given project.
3. To study the design consideration of Panel Boards.
4. To study the design consideration of various electrical systems:
a. 3 phase four wire distribution systems
b. Earthing
5. To estimate the cost of a domestic installation (Residential building, laboratory room or Drawing
hall etc) with concept of illumination design. TERI (The Energy Research Institute)
recommendations on lighting schemes

6. To estimate the cost of industrial installation (Work shop, agriculture, flour mill etc).
7. To estimate the cost of overhead service connection (Single phase and three phase).

8. To estimate the cost of underground service connection (single phase and three phase).
9. To estimate the cost of overhead, 440 V, 3-phase, 4 wire or 3 wire distribution line.

10. To estimate the cost of underground, distribution line.
1. To estimate the cost of any one electrical appliance.
12. To estimate the cost of repairs and maintenance of any one domestic appliance.
13. To study various types of light sources and lighting schemes.
14. To make wiring diagrams of motor control circuits for starting of
a. 3 phase induction motor
b. Wound Motor
¢. Synchronous motor

RECOMMENDED BOOKS

1. Raina K.B. and Bhattacharya S.K., Electrical Design, Estimating and Costing, Tata McGraw Hill, New
Delhi

Gupta J.B., 4 course in Electrical Installation, Estimating and Costing, SK Kataria and Sons, N.Delhi
Sharma B.R. and Rai H.M., Electrical Estimating and Costing

Uppal S.L., Electrical Wiring, Estimating and Costing

Singh Surjeet, Estimating and Costing, Dhanpat Rai and Co., New Delhi

oW
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-601 ELECTRIC POWER UTILIZATION

Internal Marks: 40 L i P
External Marks: 60 3 1 0
Total Marks: 100

Electric Drives: Electrical drives & Mechanical drives, Concept of electrical drives, Basic features
of industrial drives, review of operating and starting characteristics of different types of electric
motors for various drives (AC and DC motors). Estimation of rating and heating of motors, Load
equalization (Fly wheel effect), Drives for particular services.

Electric Traction: Introduction to Indian railways system , Electric Locomotive Classes, Various
types of Traction system, single phase feeding arrangement prevalent in India. Substation.
arrangements, Different Types of Catenary construction and line insulation, Span and dropper
design Calculations.

Electric Heating and Welding: Methods of electric heating, types of electric heating,
constructional details and performance of resistance heating furnace. Dielectric heating, Alternating
current (AC).and Direct current (DC) Welding, Resistance and Arc Welding. Electric Beam
Welding, Laser Welding. Typical construction of electrical welding AC and DC set.

INlumination: Production of light by different methods, terms used, laws of illumination, Different
Artificial light sources, their construction and operating principles, Design of lighting schemes and
equipment used for indoor, industrial and flood lighting.

Refrigeration and Air conditioning: Refrigeration system, Domestic refrigeration, Air
conditioner, Comfort Air conditioning, Effective temperature.

Electrolysis: Laws of Electrolysis, Process voltage, current, energy, efficiency, Applications of
electrolysis.

BOOKS RECOMMENDED:

Partab H., Modern Electric Traction, Dhanpat Rai

De N.K. and Sen P.K., Electric Drives, PHI publication

Berde M.S., Electric Motor Drives, Khanna Publishers

Gupta J.B., Utilization of Electric Power and Electric Traction, S.K. Kataria and Sons

Tripathy S. C., Electric Energy Utilization and Conservation, Tata McGraw Hill

6. Taylor E.O., Utilization of Electric Energy, Orient Blackswan

Hughes Austin, Electric Motors and Drives: Fundamentals, Types and Applications, Newnes,
(2005)

n o b b —
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-602 POWER SYSTEM-Il (SWITCH GEAR AND PROTECTION)

Internal Marks: 40 1% T P
External Marks: 60 3 1 0
Total Marks: 100

Sub-Station: Types, Main equipment in Substation, substation layout, Busbar-arrangements.

Isolators and Fuses: Isolating switches functions, Types, Rating and operation. Fuse-types,
Rating, Selection, theory and characteristics, applications.

Circuit Breakers: Need for Circuit Breakers, Arc phenomenon, Theory of Arc Interruption,
Recovery Voltage and Restriking Voltage, Various Types of Circuit Breakers. Principles and
Constructional Details of Air Blast, Minimum Oil, SF6, Vacuum Circuit Breakers etc.

Protective Relays: Introduction, classification, constructional features; and Characteristics of
Electromagnetic, Induction, Thermal, Overcurrent relays, Directional relays, Distance relays,
Differential, Translay, Negative sequence relay, introduction to static and up-based relays.

Protection of Feeders: Time graded protection, Differential and Distance protection of feeders.
choice between Impedance, Reactance and Mho relays, Elementary idea about carrier current
protection of lines.

Protection of Generators and Transformers: Types of faults on alternator, Stator and rotor
protection, Negative sequence protection, Loss of excitation and overload protection. Types of fault
on transformers, percentage differential protection, Gas relays.

Protection against over voltage and earthing: Ground wires, Rod gap. Impulse gap. Valve type
and Metal Oxide Arresters, Line Arrester/Surge Absorber. Ungrounded neutral system, Grounded
neutral system and Selection of Neutral Grounding.

BOOKS RECOMMENDED
l. Rao S., Switchgear and Protection, Khanna Publishers
2 Chakrabarti A., Soni, M.L. Gupta P.V. and Bhatanagar U.S., 4 Textbook on Power System

Engineering, Dhanpat Rai and Co.
3 Wadhawa C.L. , 4 Course in Electrical Power, New Age international Pvt. Ltd
4. Badri Ram and Vishwakarma D.N., Power system Protection and Switchgear, Tata McGraw Hill
5 Deshpande M.V, Switchgears and Protection, Tata McGraw Hill

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-603 NON-LINEAR AND DIGITAL CONTROL SYSTEMS

Internal Marks: 40 L T P
External Marks: 60 4 ; | 0
Total Marks: 100

STATE VARIABLE TECHNIQUES: State variable representation of systems by various
methods, solution of state variable model. Controllability and observability.

PHASE PLANE ANALYSIS: Singular points, Method of isoclines, delta method , phase portrait
of second order nonlinear systems, limit cycle.

DESCRIBING FUNCTION ANALYSIS: Definition, limitations, use of describing function for
stability analysis, describing function of ideal relay, relay with hystersis, dead zone, saturation.
coulomb friction and backlash.

LYAPUNOV’S STABILITY METHOD: Lyapunov's direct method, generation of Lyapunov’s
function by Krasovskii’s and Variable Gradient methods

SAMPLED DATA SYSTEMS: Sampling process, mathematical analysis of sampling process,
application of Laplace transform. Reconstruction of sampled signal, zero order, first order hold. Z-
transform definition, evaluation of Z-transform, inverse Z-transform, pulse transfer function,
limitations of Z-transform, State variable formulation of discrete time systems, solution of discrete
time state equations. Stability definition, Jury's test of stability, extension of Routh-Hurwitz
criterion to discrete time systems.

BOOKS RECOMMENDED:

Ogata K., Modern control engineering. Prentice Hall (India)

1.,

2. Nagrath LJ., Gopal M., Control system engineering, New Age Publications
3 Hsu J.C. and Meyer A.U., Modern control principles and application

4, Gopal M., Digital Control and State Variable Methods, Tata McGraw Hill
8 Kuo B.C. and Golnaraghi F., Automatic Control System, Wiley Publications
6. Dorf R.V. and Bishop R.H., Modern Control Systems, Adison Wesley

Note: External question paper shall be set following guidelines to paper setter given at Page 61.




Punjab Technical University B.Tech. Electrical Engineering

BTEE-804C DIGITAL SIGNAL PROCESSING

Internal Marks: 40 L i P
External Marks: 60 3 1 0
Total Marks: 100

Introduction: Signals, Systems and Signal processing, Classification of Signals, Concept of
frequency in continuous time and discrete time signals.

Discrete Time Signals and Systems: Discrete time signals, Discrete time systems, Analysis of
discrete time linear time-invariant systems, Discrete time systems described by difference
equations, Implementation of discrete system, Correlation of discrete time signals.

Z-Transform: The Z-transformation, properties of Z-transformation, Rational Z-transformation.
Inversion of Z-transform, Analysis of linear time invariant systems in Zdomain.

Frequency Analysis of Signals and Systems: Frequency analysis of continuous time signals,
Frequency analysis of discrete time signals, Properties of Fourier Transform for discrete time
signals, Frequency domain characteristics of linear time invariant systems, linear invariant systems
as frequency selective filters, Inverse systems and de-convolution.

The Discrete Fourier Transform: Frequency domain sampling, Properties of Discrete Fourier
Transform (DFT), Linear filtering methods based on DFT, Frequency analysis of signals using the
DFT.

Design of Digital Filters: General considerations. Design of Finite Impulse Response (FIR) filters,
Design of Infinite Impulse Response (IIR) filters from analog filters, Frequency transformations,
Design of digital filters based on least-square method and window method, Comparison of IIR and
FIR filters.

BOOKS RECOMMENDED:

) Oppenheim A.V. and Schafer, R.W., Digital Signal Processing, Prentice Hall (India)

2. Kuo, Sen-Maw and Gan, Woon-Seng, Digital Signal Processing architectures, Implementations. and
Applications McGraw Hill

3. Proakais John G., Digital Signal Processing: Principles, Algorithms, and Applications, Pearson
Education 4th Ed. (2007)

4. Richard G Lyons, Understanding Digital Signal Processing, Pearson Education Publications.

5. Mitra K. Sanjit, Digital Signal Processing, 3rd ed. Tata McGraw Hill

6. Hayes Mansen, Schaum's Outline of Digital Signal Processing, Tata MGraw Hill, (2001)

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-804D INDUSTRIAL PROCESS CONTROL

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

Description And Modeling of Various Industrial Processes: Model Classification, Mathematical
Models, Physical Models, Analog Models, Estimation of Model Parameters, System Identification,
Experimental Nature of Simulation, Steps Involved in Simulation Studies, Validation of Simulation
Models, Computer Simulation of Continuous and Discrete Systems, Examples

Process Control: Types and Description of Processes, Blending, batch processes, compressor and
chiller controls, distillation control, steam turbine and water treatment controls, boiler controls,
reactor controls

Conventional Controllers: On-off Controllers, Cascade and Feed forward Controllers, Split Range
Controllers, ratio controls, Single loop, multi loop and self tuning controllers, set point control
(SPC), discrete digital control (DDC)

Intelligent Controllers: Fuzzy logic control, programmable logic controllers, PC based system,
conventional and Widows-NT based distributed control system (DCS) systems, artificial
intelligence and neural networks, smart and intelligent transmitters.

BOOKS RECOMMENDED:

1. Padmanabhan, Tattamangalam R, Industrial Process Instrumentation and control Springer
Publishing

2 Andrew W.G. and Williams H.B., Applied Instrumentation in the Process Industries, Gulf
Publishing,Houston

% Nolting B.E., Instrumentation Reference Book, Elsevier India Pvt, New Delhi

-+ Liptak B.G., Instrument Engineer’s Handbook (Process Control), Elsevier India Pvt New Delhi.

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-804E NETWORKS AND DATA COMMUNICATION

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

Introduction: Basic Concepts of analog and di gital signals, data transmission concepts, Analog and
digital transmission, transmission impairments

Transmission Media: Guided and Un-guided media, Performance, Shannon Capacity, Media
Computerization

Encoding and Modulating: Digital-to-Digital conversion, Analog and digital conversion, Digital
to Analog conversion, Analog to Analog conversion

Digital Data Communication: Digital data transmission, Data terminal equipment (DTE) - data
circuil-terminating equipment (DCE) Interface, Electronic Industries Alliance (EIA)-449, EIA- 530,
X.21 (Communication standard), Modems, Cable Modems

Multiplexing And Switching: Frequency-division multiplexing (FDM), wavelength-division
multiplexing (WDM), Time-division Multiplexing (TDM) application- telephone systems, Digital
subscriber line (DSL), Par Circuit switching , Packet Switching and Message switching virtual
circuits

Spread Spectrum: Concept, Frequency hoping spread spectrum, direct sequence spread spectrum,
code division Multiple Access

Error Detection and Correction: Types of Errors, Detection, Vertical Redundancy Check (VRC),
longitudinal redundancy check (LRC), cyclic redundancy check (CRQ), Checksum, Error
Correction

Protocol Architecture: Protocols, Standards, OSI (Open Systems Interconnection) model. TCP
(Transmission Control Protocol)/ IP (Internet Protocol) Protocol Architecture

BOOKS RECOMMENDED:

ks Ulylers D Balck, Data Communication and Distributed Networks, Prentice Hall (India)
2. Andrew S. Teanebaum, C omputer Networks, Prentice Hall (India)

3 William Stallings, Data and Computer Communication, Pearson Education

4. 3ehrouz A Ferouzan Data Communications and Networking, Tata McGraw Hill.

Note: External question paper shall be set following guidelines to paper setter given at Page 61.




Punjab Technical University B.Tech. Electrical Engineering

BTEE-804F DATA MINING AND PATTERN RECOGNITION

Internal Marks: 40 E T P
External Marks: 60 3 1 0
Total Marks: 100

Data Mining: What is data mining, on what kind of data, Data Mining Functionalities

Data Warehouse: Difference Between operational database systems and data warehouses, A
multidimensional data model, Data Warchouse architecture, data warehouse architecture, Data
Warehouse implementation.

Data preprocessing: Data cleaning, data integration and transformation, data reduction.

Data Mining Query Language: Characterization and Comparison, Generalization, Mining
association rules in large databases, constraint based association Mining Classification and
prediction Classification by decision Tree Induction, Bayesian classification, classification by Back
propagation Cluster analysis Partitioning Methods, Hierarchical methods, and Density and Grid
based methods, Mining complex types of data, applications and trends in data mining, Social
impacts of data mining.

Pattern recognition: Its importance and applications, applications in Bioinformatics, recognizing
important bio-informatics sequences, other applications of pattern discovery.

BOOKS RECOMMENDED:.

I Pal. Sankar K. and Mitra P., Pattern Recognition Algorithms for Data Mining, Chapman and
Hall/CRC
2. Elden L. Matrix Methods in Data Mining and Pattern Recognition. SIAM, 2007.

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-805A POWER QUALITY MONITORING AND CONDITIONING

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

Overview and definition of power quality (PQ): Sources of pollution, and regulations, Power

quality problems rapid voltage fluctuations voltage unbalance, Voltage dips and voltage swells,
Short duration outages,

Definitions Voltage sag analysis and mitigation: Sag caused by motor starting, Sag caused by
utility fault clearing, Sag mitigation, Sag magnitude and duration calculations in single-phase

systems, Equipment performance in presence of sag, Computers, Alternating current (AC) and
direct current (DC) drives.

Harmonics: Effects-within the power system, Interference with communication Harmonic
measurements. Harmonic elimination.

Harmonic distortion: Power system harmonics: harmonic analysis, Harmonic sources-the static
converters, Transformer magnetization and non-linearities, Rotating machines, arc furnaces,
Fluorescent lighting. Introduction to power converters, Fourier analysis, Total harmonic distortion,
rms and average value calculations, Arcing and saturable devices. Effects of harmonic distortion,
System response characteristics.

Principles for controlling harmonics: Locating sources of harmonics, Passive and active filters.
Harmonic filter design.

Monitoring power quality: Monitoring essentials, Power quality measuring equipment, Current
industry trends.

Power Conditioning: Electric power conditioning, Active and passive filters, IEEE, IEC, ANSI
standards, Power Acceptability Curves, Various standards

BOOKS RECOMMENDED:
; Beaty, H. and Santoso,S., Electrical Power System Quality, McGraw Hill (2002).
2. Kennedy, B., Power Quality Primer, McGraw Hill (2000).
3 Bollen, M.H.J., Power Quality Problems. Vi oltage Sag and Interruptions, IEEE Press (2007).

4. Mohan, N., Power Electronics, New Age International (P) Limited, Publishers (2007).

5

Note: External question paper shall be set following guidelines to paper setter given at Page 61.




Punjab Technical University B.Tech. Electrical Engineering

BTEE-805B HIGH VOLTAGE DIRECT CURRENT TRANSMISSION

Internal Marks: 40 L i P
External Marks: 60 3 1 0
Total Marks: 100

Direct Current (DC) power transmission technology: Introduction, comparison of Alternating
Current (AC) and Direct Current (DC) transmission, application of DC transmission, application of
DC transmission, description of DC transmission system, Configurations, planning for High
Voltage Direct Current (HVDC) transmission, modern trends in DC transmission. Introduction to
Device: Thyristor valve, valve tests, recent trends.

Analysis of High Voltage Direct Current (HVDC) converters: Pulse number, choice of
converter configuration, simplified analysis of Graetz circuit, converter bridge characteristics.
characteristics of a twelve-pulse converter, detailed analysis of converters with and without overlap.

Converter and HVDC system control: General, principles of DC link control, converter control
characteristics, system control hierarchy, firing angle control, current and extinction angle control.
starting and stopping of DC link, power control, higher level controllers, telecommunication
requirements.

Converter faults and protection: Introduction, converter faults, protection against over-currents,
over-voltages in a converter station, surge arresters, protection against over-voltages.

Smoothing reactor and DC line: Introduction, smoothing reactors, DC line, transient over
voltages in DC line, protection of DC line, DC breakers, Monopolar operation, effects of proximity
of AC and DC transmission lines.

Component models for the analysis of AC/DC systems: General, converter model, converter
control, modelling of DC network, modelling of AC networks.

RECOMMENDED BOOKS:

- s Bagamudre, Rakesh Das Extra High Voltage A.C. Transmission Engineering. New Age International
Publishers.

2. Kimbark E.W., High Voltage DC Transmission, Wiley-Interscience

3 Kamaraju V. and Naidu M.S., High Voltage Engineering, Tata McGraw-Hill Education

4. Jha R.S., High Voltage Engineering, Dhanpat Rai

5 Kuffel, E. and Abdullah, M. High Voltage Engineering, Pergamon Press

6. Wadhwa C. L., High Voltage Engineering, New Age Publications.

7. Padiyar, K.R. HVDC Power Transmission Systems: Technology and System Interactions, New Age

International

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-805C VIRTUAL INSTRUMENTATION

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

Introduction: Virtyal Instrumentation - Definition, flexibility, Block diagram and Architecture of
Virtual Instruments, Virtual Instruments versus Traditional Instruments, Review of LABVIEW
software in virtual Instrumentation and programming techniques.

Data Acquisition In Virtual Instrumentation: Analog-to-Digital, Digital-to-Analog converters,
plug-in Analog input/output cards, Digital Input/ Output cards, Organization of the Data acquisition
(DAQ)-VI system, Opto-isolation, Performing analog input and analog output, Scanning multiple
analog channels, Issues involved in selection of data acquisition cards, Data acquisition modules
with serial communication.

Communication Networked Modules: Introduction to Personal Computer (PC) Busses, Local
busses: Industry Standard Architecture (ISA), Peripheral Component Interconnect (PCI), RS232,
RS422, RS485, Interface Busses, Universal Serial Bus (USB), Personal Computer Memory Card
International Association (PCMCIA), Virtualization eXperience Infrastructure (VXI), Signal

model, Ethernet TCP (Transmission Control Protocol)/ IP (Internet Protocol) protocols.

Real Time Control in Virtual Instrumentation and Applications: Design of ON/OFF controller,
simulation of industrial instruments and systems, Virtual Instrumentation functions and objects
including signal processing and analysis. Typical instruments and systems -digital storage
oscilloscope, spectrum analyzer, waveform generator, Data visualization from multiple locations:
Distributed monitoring and control devices.

BOOKS RECOMMENDED:

; Wells L. K. and Travis J., Labview for everyone, Prentice Hall

1

2 Gupta S. and Gupta J.P., PC interfacing for data acquisition and process control, [SA

3. Rahman Jamal and Herbert Picklik, Labview — Applications and solutions, National Instruments
Release

4. Gary Jhonson, Labview Graphical programming, McGraw Hill

Note: External question paper shall be set following guidelines to paper setter given at Page 61.
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Punjab Technical University B.Tech. Electrical Engincering

BTEE-805D ENERGY EFFICIENT MACHINES

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

INTRODUCTION: Need for energy efficient machines, energy cost and two part tariff, energy
conservation in industries and farms -a necessity, introduction to energy management and energy
audit system. Review of induction motor characteristics.

ENERGY EFFICIENT MOTORS: Standard motor efficiency, why more efficient motors? An
energy efficient motor, efficiency determination methods, Direct Measurement method, Loss
segregation method, Comparison, motor efficiency labelling, energy efficient motor standards.
Motor life cycle

POWER FACTOR: The power factor in sinusoidal systems, power factor improvement, power
factor with nonlinear loads, Harmonics and the power factor

INDUCTION MOTORS AND ADJUSTABLE DRIVE SYSTEMS: Energy Conservation.
adjustable speed systems, Application of adjustable speed systems to fans, pumps and constant
torque loads.

BOOKS RECOMMENDED:

] Andreas John C., Energy efficient electric motors, Marcel Dekker Inc. 1992.

2 Thuman Albert, Introduction to Efficient Electric System Design, The Fairmount Press Prentice Hall.
3. Tripathi S.C. , Electric Energy Utilization and Conservation, Tata McGraw-Hill 1991.

4 Belove Charles, Handbook of Modem Electronics and Electrical Engineering, ] Wiley & Sons.

-Heafiihent of~Electrical Fn ,
VK. Guiral proeieeinical Engineering
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-805E EMBEDDED SYSTEMS

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

Introduction: Review of Embedded Hardware: Terminology, Gates, Timing Diagram, Memory,
Microprocessor Buses, Direct Memory Access, Interrupts, Built instructions on the Microprocessor.
Conventions used on Schematic, Interrupts, Microprocessor Architecture, Interrupt Basic, Shared
Data Problem,Interrupt Latency.

PIC Micro controller and Interfacing: Introduction, CPU Architecture. Registers, Instruction
Sets, Addressing Modes, Programs, Interfacing Methods, Parallel 1/0 Interface, Parallel Port
Interface, Memory Interfacing, High Speed 1/O Interfacing, Interrupt, Interrupt Service Routine,
features of Interrupts, Interrupt vector and Priority, Timing Generation and Measurements, Input
Capture, Output Compare, Frequency Measurement, Serial I/0 Device RS232, RS845, Analog
Interfacing, Applications.

Software Development and Tools: Embedded System Evolution Trends, Round — Robin, Robin
with Interrupts, Function Scheduling architecture, Algorithms, Introduction to assembler. Compiler
and Cross compilers and Integrated Development Environment (IDE), Object Oriented Interfacing,
Recursion, Debugging Strategies, Simulators.

Real Time Operating Systems (RTOS): Task And Task States, Tasks and Data, Semaphores and
shared data, operating system services, Message queues, Timer Function, Events, Memory
Management, Interrupt Routines in an RTOS Environment, Basic Design Using RTOS.

BOOKS RECOMMENDED:

I, Gayski D.D., Vahid F., Gong J., Narayan S., Specification and Design of Embedded Systems,
Prentice Hall.

2 Steve Heath, Newnes Embedded systems Design, Prentice Hall.

3. Balarin F., Chiodo, Hardware Sofiware Co-design of Embedded Systems, Academic Publishers.

Note: External question paper shall be set following guidelines to paper setter given at Page 61.



Punjab Technical University B.Tech. Electrical Engincering

BTEE-805F VISUAL PROGRAMMING

Internal Marks: 40 L T P
External Marks: 60 3 1 0
Total Marks: 100

Introduction: Visual programming basics, Application framework fundamental, windows
programming (Win32 programming), and Visual C++memory management, Dynamic-link library
(DLLs),Win32, Application programming interface (APT).

Visual C++ components: Resource compiler, Microsoft Foundation Classes (MFC), modal Dialog.
Windows Common Control, the Modeless Dialog and Windows Common Dialogs, ActiveX
Control, Bitmap, Reading and Writing Documents, Serial digital interface (SDI), multiple
document interface (MDI) applications.

Socket Programming using Win Sock, TCP/IP (TCP (Transmission Control Protocol/Internet
Protocol), Document-View Structure, Microsoft Foundation Class (MFC) Libraries viz Cview,
Cfile, Cpoint, Cdialog.

WIN32 Programming: WIN32 programming, Difference between a Windows program and a
typical DOS program, Windows Programming modal, Windows Memory management, A skeletal
Windows Application: WinMain function, Window Function, Componants of a Skeletal
Application, Windows style, Device context, Creation of LISTBOX class, Dialog Boxes and
SCROLLBAR class.

BOOKS RECOMMENDED:

l: David J. Kruglenski VISUAL C++ programming, Microsoft Press

2 Newcomer. Addison, WIN32 Programming, Wesley

3 Petzold , Charles, Programming Windows 3.1, Microsoft press.

Note: External question paper shall be set, following guidelines to paper setter given a!@i_
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-806 Laboratory-XIil (Power System Analysis)

Internal Marks: 30 L T P
External Marks: 20 0 0 2
Total Marks: 50

Note: Atleast TEN experiments are to be performed in a semester. List of experiments is given below:

List of Experiments:

1. Design of transmission systems for given power and distance.

2 Short circuit calculations and calculations of circuit breaker ratings for a power system
network.,

Design of substations

Design of distribution systems

Y-bus formation

Z-bus formulation

Load flow analysis by Gauss Seidal method

Load flow analysis by Newto Raphson method

Fault analysis for line-to-line (L-L), Line-to-Ground (L-G) etc

Design of underground cabling system for substation.

To obtain power system stability on High Voltage Alternating current (HVAC) system with
the help of Flexible Alternating Current Transmission Systems (FACTS) devices.

Optimal Capacitor placement on a system having variable reactive power and low voltage
profile.

13. To obtain relay co-ordination on a power system.

14. To obtain optimal generator pricing on hydro-thermal and renewable energy systems.

15. To find synchronous reactances (Transient, sub-transient) during fault analysis.
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-807 PROJECT WORK
Internal Marks: 60 L T P
External Marks: 40 0 0 6
Total Marks: 100

Design, Fabrication, Simulation, Evaluation, Testing etc. related to Electrical Engineering is to be carried out
under the supervision of guide(s).

ctrical
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Punjab Technical University B.Tech. Electrical Engineering

BTEE-808 SEMINAR
Internal Marks: 100 L T P
0 2

External Marks: 0
Total Marks: 100

Students will be required to prepare a report on a given topic related to latest developments in
clectrical engineering and deliver a seminar on that topic along with seminar report.

b



Punjab Technical University B.Tech. Electrical Engincering

BTEE-701 SOFTWARE TRAINING

Internal Marks: 150 L i P
External Marks: 100 0 0 2
Total Marks: 200

Students will be provided training on any of three of the programming language/ application softwares. All
the applications shall be related to the Electrical components and systems.

Any high level procedure oriented or object oriented programming language. Such language
should be covered under regular or elective subject(s).

MatLab

LabView

PSpice

PSCAD

Students will undertake one project related to the Electrical components and systems based on the software
training imparted during the semester in a group of three students. The entire group will select different

project

s. Students will be required to prepare a report on the Project undertaken and deliver a seminar on the

project undertaken. The students will be evaluated based on Project undertaken, project report, seminar and
viva-voce examination.

Head
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Punjab Technical University B.Tech. Electrical Engineering

WA

6.

GUIDELINES TO PAPER SETTERS

. The question paper shall have three sections:

Section A of 20 marks

Section B of 20 marks

Section C of 20 marks.

Section A is compulsory shall contain only ONE question with TEN sub-question carrying
two marks each distributed from the entire syllabus. These questions shall be of conceptual
nature and of short answer type to test the basic grasp of the subject matter by the students.
Section B shall contain FIVE questions and students shall be asked to answer any FOUR
questions. Each question will carry five marks. These questions are to be set from different
parts of syllabus with not more than one question from one part.

Section C shall contain THREE questions students shall be asked to answer any TWO
questions. Each question shall carry ten marks. These questions are to be set from those
parts of syllabus, which are not covered in Section B and restricted to not more than one
question from each part.

At least 40% of the question should be numerical wherever applicable,

The paper setter shall provide detailed marking instructions and solution to numerical
problems for evaluation purpose in the separate envelopes provided for solution.

The two different question papers should not contain more than 15% same/similar

questions.
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Vision and Mission
Department of Electrical Engineering

To create globally competent technical professionals, researchers and entrepreneurs through
outcome-based learning for the emerging challenges of industry, academia, social, cultural
and environment for global prosperity.

1. To be a department of higher learning that offers state-of-the-art technical education
and training.

2. To promote techno-innovations and entrepreneurship in the field of Electrical
Engineering and interdisciplinary areas.

3. To inculcate lifelong learning ability, technical expertise, ethical standards, teamwork
and leadership qualities and skills.

4. To create excellence in research and consultancy in the field of Electrical Engineering.

5. To develop an aptitude for the use of modern engineering tools and technology,
software and equipment to serve the industry, profession, and be responsible citizens

of the world.
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Programme Outcomes
Department of Electrical Engineering

The graduates from the Department of Electrical Engineering will have the following
abilities, knowledge, characteristics and skills:

a. | Graduate will have knowledge of applied mathematics, sciences, and engineering.
b. | Graduate will have knowledge of professional and ethical responsibilities.

c. | Graduate will have ability to understand so as to identify, formulate, and solve
complex engineering problems.

d. | Graduate will have ability to understand the impact of engineering solutions on the
society and also will be aware of contemporary issues and environmental issues.
e. | Graduate will have ability to apply engineering so as to create and produce
solutions that meet societal needs.

. | Graduates will have the ability to analyze analog and digital systems/components.
g. | Graduates will have the ability to analyze using modern engineering tools,
software and equipment.

h. | Graduates will have an ability to develop and conduct appropriate experimentation,
analyze and interpret data, and use engineering judgment to draw conclusions.

i. | Graduate will have an ability to function effectively on a team whose members
together provide leadership, create a collaborative and inclusive environment,
establish goals, plan tasks, and meet objectives.

j. | Graduate will be able to communicate effectively in both verbal and written form.

k. | Graduate will develop confidence for self-education and ability for life-long
learning.

1 Graduate will be able to participate and succeed in competitive examinations or
entrepreneurial endeavors. P,
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Programme Educational Objectives
Department of Electrical Engineering

L Preparation: To prepare students to be successful in industry/ technical
profession through outcome-based education.

IL Core Competence: To provide students with a solid foundation in
mathematical, scientific and engineering fundamentals required to solve
engineering problems and also to pursue higher studies.

IIL. Breadth: To train students with good scientific and engineering breadth so

as to understand, analyze, design, and create novel products and solutions for
the real-life problems.

1v. Professionalism: To inculcate in students professional and ethical attitude,
effective communication skills, teamwork skills, interdisciplinary approach,
and an ability to relate engineering issues to broader social context.

V. Learning Environment: To provide students with an academic
environment aware of excellence, leadership, ethical code and guidelines,
and the life-long learning needed for a successful professional career.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1 Year)

Bachelors of Technology 1% and 2™ semester
Itis an Under Graduate (UG) Pro gramme of 4 years duration (8 semesters)
Eligibility for Admission: As per AICTE norms.

First Semester Group-A Contact Hrs. : 24
g ? 4 7 R o
w"s@ L | T | P [mnternal| External
BTPIL\X 18 [Basic Science Course hysics 3 1 0 40 60 100
BTPHXX-18 [Basic Science Course Physics (Lab) Wi o R R PR e
BTAMXX-18|Basic Science Course [Maths-1 3 1 0 40 60 100
BTEE101-18 [Engineering Science |Basic Electrical | S N T T 100
Course “ngineering e ; e |
BTEE102-18 [Engineering Science |[Basic Electrical 0 0 2 30 20 50
Course Engineering (Lab)
BTME101-18|Engineering Science Bngineenng Graphxcs 1 0 4 160 | =40 100
= Courses Design o SO S '
BMPDI01-18 Mentoring and 0 0 2 Satisfactory /
Professional Un-Satisfactory
Development
TOTAL : el 3 e | 280 ] 500

*These are the minimum contact hrs. allocated. The contact hrs. may be mcreased by institute as per the
need based on the content of subject.

First Semester Group-B Contact Hrs. : 29
i
BTC HI ()[ 18 Basic Science Course [Chemistry-I 3 1 0 40 60 100
BTCH102-18 [Basic Science Course Chemistry-I (Lab) | 0 013 sl e 50
BTAMXX-18|Basic Science Course [Maths-1 3* 1 0 40 60 100
BTPS101-18 [Engineering Science Programming for | e B 40 | 60 100
Course Problem Solving :
BTPS102-18 [Engineering Science Programming for 0 0 4 30 20 50
Course ’roblem Solving (Lab)
BTMPI101-18 [Enginecring Science  [Workshop / - 1 e T 40 100
Courses Manufacturing -
__ [Practices - - :
BTHUI01-18 [Humanities and Social English 2 0 0 40 60 100
Sciences including
| Management courses
BTHU102-18 [Humanities and Social English (Lab) i =T PR ST BT 50
kcienees including : Lol e
Management courses i -.
BMPDI101-18 Mentoring and ] 0 2 Satisfactory /
Professional Un-Satisfactory
ﬂ Development
TORAS~ wovomme[ 12 [ 2 | 15 | 290 I 360 | 650

ted. iii.f‘ contact hrs. may he increased by institute as per the

*These a ?gw- fmmum co
‘ \)\0 need base tt;e g:ollﬁil‘ﬁf" snbject. a3l )
.l ) M N9
N Qf\\ _ P L R i
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1* Year)

Second Semester Group-A Contact Hrs. : 29
=
3 L [ 1T | P [itemnallExternal
BTCHI01-18 |Basic Science Course [Chemistry-| 3 | 0 40 60 100
[BTCH102-18 [Basic Science Course [Chemistry-I (Lab) 0 0o [ 3 30 20 50
BTAMXX-1g|Basic Science Course [Maths-I1 3 1 0 40 60 100
BTPS101-18 Engmeenng Science rogramming for 3 0 0 40 60 100
_ [Course roblem Solving '

BTPS102-18 |Engineering Sclence Programming for 0 0 4 30 20 50

ICourse Problem Solving (Lab)
BTMP101-18 [Engineering Science  [Workshop /- : 1 Qi 60 40 100

[Courses ; factunng ;

ractices

BTHUI01-18 [Humanities and Social [English 2 0 0 40 60 100

Sciences including

Management courses
BTHU102-18 Humanities and Social [English (Lab) 0 Q.| 2 30 20 50

Sciences including X e

' [Management courses | : :
BMPD201-18 Mentoring and 0 0 2 Satisfactory / -
Professional Un-Satisfactory it
Development
TOTAL 12 | 2 [ 15 ] 29 [ 360 | 650

*These are the minimum contact hrs, allocated. The contact hrs.

may be increased by institute as per the

need based on the content of subject.

Second Semester

Group-B

BTPHX- 18 [Basic Sciec Course [Physics
BTPHXX-I8 [Basic Science Oogrse _H’hysics.(ub) g
BTAMXX-18[Basic Science Course [Maths-II 3% 1
BTEE101-18 [Engineering Scrcnce» : sic &tectncal 3 1
Course ; ' ' i
BTEE102-18 [Engineering Science [Basic Flectncal 0 0
Course Engineering (Lab)
BTME101-18 [Engincering Science  |[Engineering Graphics | | 0| 4 | 60 40 100
Courses © | & Design e e
BMPD201-18 Mentoring and 0 0 2 Satisfactory /
Professional Un-Satisfactory
Development
TOTAL ! 19 31220 | 28 ﬁ’ 500

*These are the minimum contact hrs. allocated. The contact hrs. may be increasqqrb;ﬂ’ stitlfe as per tlle
need based on the content of subject.

Note: 1. Mentoring and Professional Development will be offered as méﬁdmry NogGH« ﬂ&uurhc,
Mentoring and Professional Development course will have internal evaluation only.
2 This study scheme & syllabus is not applicable for B. Tech Chemical Engineering and B. Tech
Petrochem & Petroleum Refinery Engineering. The study scheme and syllabus of B, Tech
Chemical Engineering and B. Tech Petrochem & Petroleum Refinery Engineering is separately
uploaded on University website.
3|rPage B.Tech. 12Le¥Ear Batech 2018 onwar,


Al Shehri
Highlight

Al Shehri
Highlight

Al Shehri
Highlight


Head

IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)

3. There will be no external theory exam for subject code BTME 101-18 (Engineering Graphics &
Design) For detail evaluation scheme refer detailed syllabus (page no. 84)

4, The Institutional Summer Vacation Training (4 Wecks) as per IKGPTU/DA/792 dated
21.05.2019.

A. Definition of Credit:

1 Hr. Lecture (L) per week 1 credit
1 Hr. Tutorial (T) per week 1 credit
1 Hr. Practical (P) per week 0.5 credits
2 Hours Practical(Lab)/week | credit

B. Range of credits —

A range of credits from 150 to 160 for a student to be eligible to get Under
Enginecring, A student will be el gible to get Under Graduate degree with H

Graduate degree in
onours or additional

Minor Engineering, if he/she completes an additional 20 credits. These could be acquired

through MOOCs.

C. Structure of Undergraduate Engineering program:

S. Category Suggested Breakup
No. of Credits(Total
160)

| Humanities and Social Sciences including Management courses 12

2 Basic Science courses 25

3 Engineering Science courses including workshop, drawing, basics of 24

electrical/mechanical/computer etc

| Professional core courses 48

5 Professional Elective courses relevant to chosen specialization/branch 18

6 Open subjects — Electives from other technical and /or emerging 18

subjects
7 Project work, seminar and internship in industry or elsewhere 15
8 Mandatory Courses

[Environmental Sciences, Induction training, Indian Constitution.
Essence of Indian Traditional Knowledge]

(non-credit)

Total

160

Department of Electrical Engi_ne-ar:‘ng
1K Gujrat Punjab Technical University
Kapurihaia-144006
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1+ Year)

Guidelines regarding Mentoring and Professional Development

The objective of mentoring will be development of:

®  Overall Personality

* Aptitude (Technical and General)

* General Awareness (Current Affairs and GK)
e Communication Skills

e Presentation Skills

The course shall be split in two sections i.c. outdoor activities and class activities.
For achieving the above, suggestive list of activities to be conducted are:

Part - A
(Class Activities)

Expert and video lectures
Aptitude Test

Group Discussion

Quiz (General/Technical)
Presentations by the students
Team building Exercises

e

Part-B
(Outdoor Activities)
1. Sports/NSS/NCC
2. Society Activities of various students chapter i.c. ISTE, SCIE, SAE, CSI, Cultural Club,
etc.

Evaluation shall be based on rubrics for Part — A & B

Mentors/Faculty incharges shall maintain proper record student wise of each a%ttducted
and the same shall be submitted to the department. Haad
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15 Year)

Induction Programs
A Guide to Induction Program

Introduction

(Induction Program was discussed and approved for all colleges by AICTE in March 2017, It
way discussed and accepted by the Council of ITs for all IITs in A ugust 2016. It was originally
proposed by a Commitree of IT Directors and accepted at the meetin g of all IIT Directors in
March 2016." This guide has been prepared based on the Report of the Committee of lIT
Directors and the experience gained through its pilot implementation in July 2016 as accepred
by the Council of ITTs. Purpose of this document is to help insti-tutions in understanding the
spirit of the accepted Induction Program and implementing it.)

Engineering colleges were established to train graduates well in the branch/department of
admission, have a holistic outlook, and have a desire to work for national needs and beyond.

The graduating student must have knowledge and skills in the area of his study. However, he
must also have broad understanding of society and relationships. Character needs to be
nurtured as an essential quality by which he would understand and fulfill his responsibility as
an engineer, a citizen and a human being. Besides the above, several meta-skills and
underlying values are needed.

There is a mad rush for engineering today, without the student determining for himself his
interests and his goals. This is a major factor in the current state of demotivation towards
studies that exists among UG students.

The success of gaining admission into a desired institution but failure in getting the desired
branch, with peer pressure generating its own problems, leads to a peer envi-ronment that is
demotivating and corrosive. Start of hostel life without close parental supervision at the same
time, further worsens it with also a poor daily routine.

To come out of this situation. a multi-pronged approach is needed. One will have to work
closely with the newly joined students in making them feel comfortable. allow them to explore
their academic interests and activities. reduce competition and make them

'A Committee of IIT Directors was setup in the 152nd Meeting of IIT Directors on 6th
September 2015 at 1T Patna, on how to motivate undergraduate students at 11Ts towards
studies, and to develop verbal ability. The Committee submitted its report on 19th January
2016. It was considered at the 153rd Meeting of all IIT Directors at IIT Mandi on 26 March
2016, and the accepted report came out on 31 March 2016. The Induction Program was an
important recommendation, and its pilot was implemented by three IITs, namely, [IT(BHU),
IIT Mandi and [IT Patna in July 2016. At the 50th meeting of the Council of [1Ts on 23 August
2016, recommendation on the Induction Program and the report of its pilot implementation
were discussed and the program was accepted for all T1Ts.

work for excellence, promote bonding within them. build relations between teachers and
students, give a broader view of life, and build character.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)

Induction Program

When new students enter an institution, they come with diverse thoughts. backgrounds and
preparations. It is important to help them adjust to the new environment and inculcate in them
the ethos of the institution with a sense of larger purpose. Precious little is done by most of the
institutions, except for an orientation program lasting a couple of days.

We propose a 3-week long induction program for the UG students entering the insti-tution.
right at the start. Normal classes start only after the induction program is over. Its purposc is to
make the students feel comfortable in their new environment, open them up, set a healthy daily
routine, create bonding in the batch as well as between faculty and students. develop awarness.

sensitivity and understanding of the self. people around them, society at large, and nature,?

The time during the Induction Program is also used to rectify some critical lacunas. for
example, English background, for those students who have deficiency in it,

The following are the activities under the induction program in which the student would be
fully engaged throughout the day for the entire duration of the program.

Induction Program as described here borrows from three programs running carlier at
diff erent insti-tutions: (1) Foundation Program running at IIT Gadhinagar since July 2011, (2)
Human Values course running at III'T Hyderabad since July 2005, and (3) Counselling Service
or mentorship running at several 11Ts for many decades. Contribution of each one is described
next.

(1) IT Gandhinagar was the first IIT to recognize and implement a special S-week
Foundation Program for the incoming 1st year UG students. It took a bold step that the normal
classes would start only after the five week period. It involved activities such as games, art.
ete., and also science and other creative workshops and lectures by resource persons from
outside,

(2) INT Hyderabad was the first one to implement a compulsary course on Human Values.
Under it, classes were held by faculty through discussions in small groups of students, rather
than in lecture mode. Moreover, faculty from all departments got involved in conducting the
group discussions under the course. The content is non-sectarian, and the mode is dialogical
rather than sermonising or lecturing. Faculty were trained beforchand, to conduct these
discussions and to guide students on issues of life.

(3) Counselling at some of the IITs involves setting up mentor-mentee network under which
I'st year students would be divided into small groups, each assigned a senior student as a student
guide, and a faculty member as a mentor. Thus, a new student gets connected to a faculty
member as well as a senior student. to whom he/she could go to in case o fany difficulty whether
psychological, financial, academic, or otherwise.

The Induction Program defined here amalgamates all the three into an integrated whole,
which leads to its high eff ectiveness in terms of building physical activity, creativity, bonding,
and character. It develops sensitivity towards self and one’s relationships, builds awareness
about others and society beyond the individual, and also in bonding with thejrown batch-mates
and a senior student besides a faculty member. W

Scaling up the above amalgamation to an intake batch of 1000 plus#tidents was done at

IIT(BHU), Varanasi starting from July 2016. Méad
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)

2 Physical Activity

This would involve a daily routine of physical activity with games and sports. It would start with all
students coming to the field at 6 am for light physical exercise or yoga. There would also be games
in the evening or at other suitable times according to the local climate, These would help develop
team work. Each student should pick one game and learn it for three weeks. There could also be
gardening or other suitably designed activity where labour yields fruits from nature.

2.2 Creative Arts

Every student would chose one skill related to the arts whether visual arts or performing arts.

Examples are painting, sculpture, pottery, music, dance etc, The student would pursue it everyday
for the duration of the program.

These would allow for creative expression. It would develop a sense of aesthetics and also enhance
creativity which would, hopefully, flow into engineering design later.

2.3 Universal Human Values

It gets the student to explore oneself and allows one to experience the joy of learning, stand up to
peer pressure, take decisions with courage, be aware of relationships with colleagues and supporting
staff in the hostel and department, be sensitive to others, etc. Need for character building has been
underlined earlier. A module in Universal Human Values provides the base.

Methodology of teaching this content is extremely important. It must not be through do’s and dont’s,
but get students to explore and think by engaging them in a dialogue. It is best taught through group
discussions and real life activities rather than lecturing. The role of group discussions. however, with
clarity of thought of the teachers cannot be over emphasized. It is essential for giving exposure,
guiding thoughts, and realizing values.

The teachers must come from all the departments rather than only one department like HSS or from
outside of the Institute. Experiments in this direction at IT(BHU) are noteworthy and one can learn

from lhem‘3

Discussions would be conducted in small groups of about 20 students with a faculty mentor each. It
is to open thinking towards the self. Universal Human Values discussions could even continue for
rest of the semester as a normal course. and not stop with the induction program,

Besides drawing the attention of the student to larger issues of life, it would build relationships
between teachers and students which last for their entire 4-year stay and possibly beyond.

*The Universal Human Values Course is a result of a long series of experiments at educational
institutes starting from IT-Delhi and [T Kanpur in the 1980s and 1990s as an elective course, NIT
Raipurin late 1990s as a compulsory one-week off campus program. The courses at IIT(BHU) which
started from July 2014, are taken and developed from two compulsory courses at IIIT Hyderabad
first introduced in July 2005,

2.4  Literary

Literary actjyity would cncompass reading, writing and possibly, debating, enacting a play ctc.
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2.5

This period can be used to overcome some critical lacunas that students might have, for example.
English, computer familiarity ete. These should run like crash courses, so that when normal courses
start after the induction program, the student has overcome the lacunas substantially. We hope that
problems arising due to lack of English skills, wherein students start lagging behind or failing in several
subjects, for no fault of theirs, would, hopefully, become a thing of the past.

2.6

This period can be utilized for lectures by eminent people, say, once a week. It would give the students
exposure to people who are socially active or in public life.

2.7  Visits to Local Area

Proficiency Modules

Lectures by Eminent People

A couple of visits to the landmarks of the city, or a hospital or orphanage could be organized. This
would familiarize them with the area as well as expose them to the under privileged.

2.8

The students should be told about diff crent method of study compared to coaching that is needed at
IITs. They should be told about what getting into a branch or department means what role it plays in
society, through its technology. They should also be shown the laboratories. workshops & other
facilties.

3.Schedule

Familiarization to Dept./Branch & Innovations

The activities during the Induction Program would have an Initial Phase, a Regular Phase and a
Closing Phase. The Initial and Closing Phases would be two days each.

09:00 am- 03:00 pm
04:30 pm - 06:00 pm

Academic Registration
Orientation

Day-2
09:00 am - 10:00 am

Diagnostic Test (for English ctc.)

Time Activity ]
Day 0 Student arrive — Hostel allotment.

Whole Day (Preferably do pre-allotment)

Day-1

10:15am - 12:25 pm

Visit to respective depts..

| 12:30 pm - 01:55 pm

Lunch

02:00 pm -02:55 pm

Director’s address

03:00 pm - 05:00 pm

Interaction with parents

03:30 pm - 05:00 pm

groups)

Donart

Mentor-mentee groups — introdu@ion within
group (Same as Un,jvcréal Huw@n Values
iea

3.2 Regular Phase

regular program to be followed every day.

9|Page

B

Tech, | Yedar Bateh 20148

P S T .
oo O | S i

LK. Gujrai Punjgb T
Kapurthaia-'l«‘;@}‘

After two days is the start of the Regular Phase of induction. With this phase there would be

T

~Ngineering
chmical Un

iversity

-~ 193



IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1:t Year)
3.2.1 Daily Schedule

Some of the activitics are on a daily basis, while some others are at specified
periods within the Induction Program. We first show a typical daily timetable.

Sessn. Time Activity Remarks
Day 3 onwards
06:00 am Wake up call
I 06:30 am - 07:10 am Physical activity (mild exercise/yoga)
07:15 am - 08:55 am  Bath, Breakfast, etc.
11 09:00 am - 10:55 am Creative Arts / Universal Human Half the groups
Values do Creative Arts
[1 11:00 am - 12:55 pm Universal Human Valucs / Creative Complementary
Arts alternate
01:00 pm - 02:25 pm  Lunch
v 02:30 pm - 03:55 pm Afternoon Session Sce below.
Vv 04:00 pm - 05:00 pm Afternoon Session See below.

05:00 pm - 05:25 pm  Break / light tea

V1 05:30 pm - 06:45 pm Games / Special Lectures

06:50 pm - 08:25 pm  Rest and Dinner

VIl 08:30 pm - 09:25 pm Informal interactions (in hostels)

Sundays are off . Saturdays have the same schedule as above or have outings.
3.2.2 Afternoon Activities (Non-Daily)

The following five activities are scheduled at diff erent times of the Induction
Program, and are not held daily for everyone:

- Familiarization to Dept. / Branch & Innovations
. Visits to Local Area

- Lectures by Eminent People

. Literary

. Proficiency Modules
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Here is the approximate activity schedule for the afternoons (may be changed 10 suit
local needs):

~ Activity Session  Remarks iy
Familiarization with 1V For 3 days (Day 3 to 5)
Dept/Branch & Innovations
Visits to Local Area IV.Vand  For 3 days - interspersed (e.g., 3
VI Saturdays)
Lectures by Eminent Pcople IV As scheduled - 3-5 lectures
Literary (Play / Book IV For 3-5 days
Reading / Lecture)
Proficiency Modules % Daily, but only for those who need it

3.3 Closing Phase

Time Activity

Last But One Day

08:30 am - 12 noon Discussions and finalization of presen-
tation within cach group

02:00 am - 05:00 pm Presentation by cach group in front of 4
other groups besides their own (about
100 students)

Last Day
Whole day Examinations (if any). May be ex-
panded to last 2 days, in case needed.

3.4 Follow Up after Closure

A question comes up as to what would be the follow up program after the formal 3-
week Induction Program is over? The groups which are formed should function as
mentor-mentee network. A student should feel free to approach his faculty mentor or
the student guide, when facing any kind of problem, whether academic or financial
or psychological etc. (For every 10 undergraduate first year students, there would be
a senior student as a student guide. and for every 20 students, there would be a
faculty mentor.) Such a group should remain for the entire 4-5 year duration of the
stay of the student. Therefore, it would be good to have groups with thexstudents as

well as teachers from the same dcpartmenl.fdiscip]ine4‘

Here we list some important suggestions which have corrﬁ and which haye :
i ; P ae ; epartment of Eler neering

experimented with, :
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3.41 Follow Up after Closure — Same Semester

It is suggested that (he groups meet with their faculty mentors once a month, within
the semester after the 3-week Induction Program is over. This should be a scheduled
meeting shown in the timetable, (The groups are of course free to meet together on
their own more often, for the student groups to be invited to their faculty mentor’s
home for dinner or tea, nature walk, etc,)

3.4.2 Follow Up - Subsequent Semesters
Itis extremely important that continuity be maintained in subsequent semesters.

It is suggested that at the start of the subsequent semesters (upto fourth semester),
three days be sct aside for three full days of activities related to follow up to Induc-
tion Program. The students be shown inspiring films, do collective art work, and group
discussions be conducted. Subsequently, the groups should meet at least once a month.

Summary

Engineering institutions were set up to generate well trained manpower in engineering
with a feeling of responsibility towards oneself, one’s family, and society. The
incoming undergraduate students are driven by their parents and society to join
engineering without understanding their own interests and talents. As a result, most
students fail to link up with the goals of their own institution.

The graduating student must have values as a human being, and knowledge and
meta-skills related to his/her profession as an engineer and as a citizen. Most students
who get demotivated to study engineering or their branch, also lose interest in
learning.

The Induction Program is designed to make the newly Jjoined students feel
comfortable, sensitize them towards exploring their academic interests and activities.
reducing compe-tition and making them work for excellence, promote bonding within
them, build relations between teachers and students, give a broader view of life, and
building of character.

The Universal Human Values component, which acts as an anchor, develops
awareness and sensitivity, feeling ofequality, compassion and oneness. draw attention
to society and

“We are aware that there are advantages in mixing the students from diff erent
depts. However, in mixing, it is our experience that the continuity of the group
together with the faculty mentor breaks down soon after. Therefore, the groups be
from the same dept. but hostel wings have the mixed students from diff erent depts.
For example, the hostel room allotment should be in alphabetical order irrespective of

dept.

nature, and character to follow through. It also makes them reflect on their relationship
vith their families and extended family in the college (with hostel staff and others). It
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also connects students with cach other and with teachers. so that they can share any
difficulty they might be facing and seek help.

References:
Motivating UG Students Towards Studies,

Rajecv Sangal, ITBHU Varanasi, Gautam Biswas, IIT Guwahati, Timothy Gonsalves.
IIT Mandi, Pushpak Bhattacharya, [IT Patna, (Committee of [IT Directors), 31 March
2016, IIT Directors’ Secretariat. IIT Delhi,

Contact: Prof. Rajeev Sangal Director, IIT(BHU), Varanasi. (director@iitbhu.ac.in)

Head _ .
Department of Electrical Engineering

I.K. Gujrai Punjab Technical Univearsity

Kapurial2-144006€ .
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E. No. |Branch Related Branches Course codes |Course title Credig‘
1 Civil 1. Civil Engineering BTPH101-18 |Mechanics of 4
Engineering solids
2.Construction Engineering &
Management Mechanics of
BTPHI111-18 solids Lab 1.5
2 [Electrical 1.Electrical Engineering BTPH102-18 |Optics and Modern| 4
Engineering Physics
2. Automation & Robotics
3.Electrical & Electronics Optics and Modern
Engineering BTPH112-18 Physics Lah 1.5
4.Electronics & Electrical
Engineering
5.Electrical Engineering &
Industrial Control
6.Instrumentation & Control
Engincering
3 Mechanical I.Mechanical Engineering BTPH103-18 |Electromagnetism 4 |
Engineering
2.Marine Engineering
BTPHI113-18 Electromagnetism 1.5
3.Production Engineering Lab
4.Industrial Engineering
5.Tool Engineering
6.Automobile Engineering
7.Aerospace Edgineering Lnt of Electrical Engine:‘;nlr}g
& P'.'ﬂ]:‘h Technicall Univers ty
8. Aeronautical Engineering , 'm.},‘-:sii‘g)/
=
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154
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Computer I.Computer Engineering BTPH104-18 [Semiconductor 4
Science Physics
Engineering 2.Computer Science Engineering
Semiconductor
3.Information Technology BTPH114-18 Physics Lab 13
4.3D Animation Engineering
5 CSE (Artificial Intelligence &
Machine Learning
6 CSE (Data Science)
7 CSE(loT & Cyber Security
including Block Chain
Technology)
8 CSE (Internet of Things)
9 Artificial Intelligence & Data
Science
Electronics and (1. Electronics & Communication |BTPH105-18 |Semiconductor and| 4
communication |[Engineering Optoelectronics
Engineering Physics
2.Electronics & Computer
Engineering
BTPHI115-18 ; 1.5
3.Electronics & Instrumentation Semiconductor and
Engineering Optoelectronics
Physics Lab
4.Electronics & Telecomm
Engineering
5.Electronics Engineering
Chemical 1.Chemical Engineering BTPH106-18 |Optics and 4
Sciences Electromagnetism
2.Petrochem & Petroleum
Refinery Engineering Optics and
BTPH116-18 Electromagnetism L5
3.Textile Engineering Lab
4.Food Technology
L |
enariment of Electrical Engineering
16§ K"\&}:-jr:ﬂ Punjab Technical University . ceh. 1*" Year Bateh 2¢
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’7 7 Bio-Technology

I Bio-Technology

2 Agricultural Engineering

BTPH107-18 |Introduction to

Physics:
Biotechnology

BTPH117-18 Physics Lab

—
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BTPH101-18 Mechanics of Solids L-3, T-1, P-0

4 Credits

' Pre-requisites (if any): High-school education with Physics as one of the subject.

Course Objectives: The aim and objective of the course on Mechanics of Solids s to
of B. Tech. to the formal structure of ve

they can use these in Engineering as per their requirement.

ctor mechanics, harmonic oscillators, and mechanics of solids so that

introduce the students

_Course Outcomes: At the end of the course, the student will be able to

CO1 Understand the vector mechanics for a classical system, L
CcO2 Identify various types of forces in nature, frames of references, and conservation laws.,
co3 Know the simple harmonic, damped, and forced simple harmonic oscillator for a mechanical
system,
| CO4 Analyze the planar rigid body dynamics for a mechanical system.
COos Apply the knowledge obtained in this course to the related problems.

Detailed Syllabus:

PART-A
UNIT I: Vector mechanics (10 lectures)

Physical significance of gradient, Divergence and curl. Potential energy function, F = -
surfaces, Forces in Nature, Newton's laws and its completencss in describing particle
and non-conservative forces, curl of a force field: Central forces; Conservation of An
Energy. Introduction to Cartesian, spherical and cylindrical coordinate system, Inertial a
of reference; Rotating coordinate system :- Centripetal and Coriolis accelerations,

UNIT II: Simple harmonic motion,

Mechanical simple harmonic oscillators. damped oscillations, damped harmonic oscil

oscillators, resonance.
PART-B
UNIT III: Planar rigid body mechanics (10 lectures)

Definition and motion of a rigid bod
rigid body in planar motion: center of'mass, moment of inerti
lamina, circular ring, moment of force, couple, Euler’

a, theorems of moment of i
s laws of motion,

Heas

ant of El cal Enginesnng
Liepanme WOl E
|1, Guiral Punjad

-

nd Non-inertial frames

damped and forced simple harmonic oscillator (10 lectures)

and light damping, energy decay in a damped harmonic oscillator, quality factor, forced mechanical

y in plane; Rotation in the plane, Angular momentum about a point of a

Grad V, equipotential
motion, Conservative
gular Momentum and

lator — heavy, critical

nertia, inertia of plane
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)
[UN IT I'V: Mechanics of solids (10 lectures)

repose: motion on horizontal and inclined planes. Methods of reducing friction, Concept of stress and strain
at a point; Concepts of elasticity, plasticity, strain hardening, failure (fracture/yielding), one dimensional
stress-strain curve; Generalized Hooke's law. Force analysis — axial force, shear force, bending moment and
twisting moment, Bending stress: Shear stress; Concept of strain energy: Yield criteria.

Reference books and suggested reading;

Engineering Mechanics, 2nd ed. - MK Harbola, Cengage Learning India, 2013.
Introduction to Mechanics - MK Verma, CRC Press Book. 2009.
Mechanics- DS Mathur, S Chand Publishing, 1981.
An Introduction to Mechanics - D Kleppner & R Kolenkow, Tata McGraw Hill 2009,
Principles of Mechanics - JL Synge & BA Griffiths, Nabu Press, 2011.
Mechanics - JP Den Hartog, Dover Publications Inc. 1961
Engineering Mechanics- Dynamics, 7th ed. - JL Meriam, Wiley.
Theory of Vibrations with Applications -WT Thomson, Pearson.
An Introduction to the Mechanics of Solids, 2nd ed. with SI Units-SH Crandall, NC Dahl & TJ Lardner
. Classical Mechanics- H. Goldstein, Pearson Education, Asia.
. Classical mechanics of particles and rigid bodies-K.C Gupta, Wiley eastern, New Delhi.

SPXNoLE L=

12. Engineering Physics-Malik and Singh, Tata McGraw Hill.
13. Engineering Mechanics: Statics- 7th ed.-JL Meriam, Wiley, 2011,
14. Analytical Mechanics-Satish K Gupta, Modern Publishers.
I5. https://nptel.ac.in/courses/1221 02004/
: inesring
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mTPHI 11-18 Mechanics of Solids Lab L-0, T-0, P-3 1.5 Credits

Pre-requisites (if any): High-school education with Physics lab as one of the subject.

Course Objectives: The aim and objective of the Lab course on Mechanics of Solids is to introduce the
students of B. Tech to the formal structure of Mechanics of solids so that they can use these in Engineering as
per their requirement.

Course Outcomes: At the end of the course, the student will be

CO1 Able to understand the concepts learned in the mechanics of solids.
CcO2 Learning the skills needed to verify some of the concepts of theory courses,
 CO3 Trained in carrying out precise measurements and handling sensitive equipment.
CO4 Able to understand the principles of error analysis and develop skills in experimental design.
cos Able to document a technical report which communicates scientific information in a clear
and concise manner.

Detailed syllabus:

Note: Students are expected to perform about 10-12 experiments from the following list, selecting
minimum of 7-8 from the Section-A and 3-4 from the Section-B.

Section -A

Measurements of length (or diameter) using vernier caliper, screw gauge, and travelling microscope.

Use of Plumb line and Spirit level.

To determine the horizontal distance between two points using a Sextant,

To determine the vertical distance between two points using a Sextant.

To determine the height of an inaccessible object using a Sextant.

To determine the angular diameter of the sun using the sextant.

To determine the angular acceleration o, torque t, and Moment of Inertia of flywheel.

To study the Motion of a Spring and calculate (a) Spring Constant (b) Value of g and (c) Modulus of

rigidity.

To determine the time period of a simple pendulum for different length and acceleration due to gravity.,

9. To study the variation of time period with distance between centre of suspension and centre of gravity
for a compound pendulum and to determine: (i) Radius of gyration of the bar about an axis through
its C.G. and perpendicular to its length. (ii) The value of g in the laboratory.

10. To determine the Young's Modulus of a Wire by Optical Lever Method.

I'l. To determine the Elastic Constants/Young's Modulus of a Wire by Searle’s method.

12. To determine the Modulus of Rigidity of a Wire by Maxwell’s needle.

13. To determine the Modulus of Rigidity of brass using Searle’s method.

14. To find the moment of inertia of an irregular body about an axis through its C.G with the torsional
pendulum,

I5. To determine g by Kater's Pendulum,

16. To determine g and velocity for a freely falling body using Digital Timing Technique,

17. To find out the frequency of AC mains using electric-vibrator.
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—
Section-B
Virtual lab:
1. To determine the angular acceleration « and torque t of flywheel.
2. To determine the moment of inertia of a flywheel.
3. To find the acceleration of the cart in the simulator.
4. To find the distance covered by the cart in the simulator in the given time interval.
5. To verify that energy conservation and momentum conservation can be used with a ballistic pendulum

to determine the initial velocity of a projectile. its momentum and kinetic energy.

To verify the momentum and kinetic energy conservation using collision balls.

To understand the torsional oscillation of pendulum in different liquid. and determine the rigidity

modulus of the suspension wire using torsion pendulum.

% To find the Time of flight, Horizontal range and maximum height of a projectile for different velocity,
angle of projection, cannon height and environment.

9. The Elastic and Inelastic collision simulation will help to analyse the collision variations for different
situations.

10. Demonstration of collision behaviour for elastic and inelastic type.

11. Variation of collision behavior in elastic and inelastic type.

12. Study of variation of Momentum, Kinetic energy, Velocity of collision of the objects and the Center
of Mass with different velocity and mass.

13. Calculation of the Momentum, Kinetic energy, and Velocity after collision.

T

Reference book and suggested readings:

Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.

2. Advanced level Physics Practicals, Michacl Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,

Heinemann Educational Publishers.
3 A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11" Edn, 2011, Kitab Mahal.
4. Engineering Practical Physics, S. Panigrahi & B. Mallick. 2015, Cengage Learning India Pvt. Ltd.
5. Practical Physics, G.L. Squires, 2015, 4" Edition, Cambridge University Press.
6. Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons. Inc..

New York, 1995.
7. Practical Physics, G.L. Squires, Cambridge University Press. Cambridge. 1985.
8. Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y.. 1966.
9. Practical Physics, C L Arora. S. Chand & Company Ltd.
10. http://www.vlab.co.in
11. http://vlab.amrita.edu/index.php?sub=1

- ineennd
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BTPH102-18 | Optics and Modern Physics L-3, T-1, P-0 4 Credits —‘

Pre-requisite (if any):

I. High-school education with physics as one of the subject,
2. Mathematical course on differential equations,

Course Objectives: The aim and objective of the course on Optics and Modern Physics is to introduce the
students of B.Tech. to the subjects of wave optics, Quantum Mechanics, Solids, and Semiconductors so that
they can use these in Engineering as per their requirement, -

Course Outcomes: At the end of the course, the student will be able to

Y

Co1 Identify and illustrate physical concepts and terminology used in optics and other wave
phenomena.

Cco2 Understand optical phenomenon, such as, interference, diffraction etc. in terms of wave
model.

Cco3 Understand the importance of wave equation in nature and appreciate the mathermatical
formulation of the same.

CO4 Appreciate the need for quantum mechanics, wave particle duality, uncertainty principle
ete. and their applications.

CO5 Understand some of the basic concepts in the physics of solids and semiconductors.

Detailed Syllabus:

PART-A
UNIT I: Waves and Oscillations (10 lectures)

Mechanical simple harmonic oscillators, damped harmonic oscillator, forced mechanical oscillators,
impedance, steady state motion of forced damped harmonic oscillator, Transverse wave on a string, wave
equation on a string, reflection and transmission of waves at a boundary, impedance matching, standing waves,
longitudinal waves and their wave equation, reflection and transmission of waves at a boundary.

UNIT II: Optics and LASERS (10 lectures)

Optics: Light as an electromagnetic wave, reflectance and transmittance, Fresnel equations (Qualitative idea),
Brewster’s angle, total internal reflection: Interference: Huygens' principle, superposition of waves and
interference of light by wavefront splitting and amplitude splitting; Young’s double slit experiment, Michelson
interferometer. Diffraction: Farunhofer diffraction from a single slit and a circular aperture, Diffraction
gratings and their resolving power; LASERS: Spontancous and stimulated emission, Finstein’s theory of
matter radiation interaction and A and B coefficients; population inversion, pumping, various modes,
properties of laser beams, types of lasers: gas lasers (He-Ne), solid-state lasers (ruby), and its applications.

b
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PART-B
UNIT III: Introduction to Quantum Mechanics (10 lectures)

Wave nature of Particles, Free-particle wave function and wave-packets, probability densities, Expectation
values, Uncertainty principle, Time-dependent and time-independent Schrodinger equation for wave function,
Born interpretation, Solution of stationary-state Schrodinger equation for one dimensional problems: particle

UNIT IV: Introduction to Solids and Semiconductors (10 lectures)

Free electron theory of metals, Fermi level, density of states in L. 2 and 3 dimensions, Bloch's thcorem for
particles in a periodic potential, Origin of energy bands (Qualitative idea); Types of electronic materials:
metals, semiconductors. and insulators, Intrinsic and extrinsic semiconductors, Dependence of Fermi level on
carrier-concentration and temperature (equilibrium carrier statistics), Carrier generation and recombination,
Carrier transport: diffusion and drift, p-n junction,

Reference books and suggested reading:

I. G. Main, “Vibrations and waves in physics™, Cambridge University Press, 1993
H. J. Pain, “The physics of vibrations and waves™. Wiley, 2006.

E. Hecht, “Optics”, Pearson Education, 2008.

A. Ghatak, “Optics”, McGraw Hill Education, 2012,

O. Svelto, “Principles of Lasers™, Springer Science & Business Media, 2010,

D. J. Griffiths, “Quantum mechanics™, Pearson Education, 2014,

R. Robinett, “Quantum Mechanics™, QUP Oxford, 2006,

D.A. Neamen, “Semiconductor Physics and Devices”, Times Mirror High Education Group, Chicago,
1997,

9. E.S. Yang, “Microclectronic Devices”, McGraw Hill, Singapore, 1988,

10. B.G. Streetman, “Solid State Electronic Devices”, Prentice Hall of India, 1995.
11. HK Malik and AK Singh, Engineering Physics, 21 ed., Tata McGraw Hill, 2018,
12.S. Sharma and J. Sharma, Engineering Physics, Pearson, 2018,

13. https://n tel.ac.in/courses/| 17108037/3

14. https://nptel.ac.in/courses/1 15 102023/
Head e Eolocte )
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

BTPHI12-18 | Optics and Modern Physics Lab L-0, T-0, P-3 L5 Credits

=

Pre-requisite (If any): High-school education with physics as one of the subject.

physics so that they can use these in Engineering branch as per their requirement,

Course Objectives: The aim and objective of the lab on Optic and Modern Physics is to introduce the
students of B.Tech. class to the formal structure of wave and optics, Quantum Mechanics and semiconductor

Course Outcomes: At the end of the course, the student will be able to

Col1 Verify some of the theoretical concepts learnt in the theory courses.
| CO2 Trained in carrying out precise measurements and handling sensitive equi pment.
Cco3 Introduced to the methods used for estimating and dealing with experimental uncertainties
and systematic errors,
CO4 Learn to draw conclusions from data and develop skills in experimental design.
CO5 Write a technical report which communicates scientific information in a clear and concise
manner.

Detailed Syllabus:

minimum of 7-8 from the Section-A and 3-4 from the Section-B.

Section-A

Study of diffraction using laser beam and thus to determine the grating element.
To study laser interference using Michelson’s Interferometer.

To determine the grain size of a material using optical microscope.
To find the refractive index of a material/glass using spectrometer,
To find the refractive index of a liquid using spectrometer.
To find the velocity of ultrasound in liquid.
10. To determine the specific rotation of sugar using Laurent’s half-shade polarimeter.
I'1. To study the characteristic of different p-n junction diode - Ge and Si.
12. To analyze the suitability of a given Zener diode as voltage regulator,
13. To find out the intensity response of a solar cell/Photo diode.
14. To find out the intensity response of a LED,
15. To find out the frequency of AC mains using electric-vibrator.

I

2

3

4

5. To determine attenuation & propagation losses in optical fibres.
6

7

8

9

Department of Electrical E ecrng
.. Gujral Punjab Techpical UnivefSity
Kapurthala-144008 '

Note: Students are expected to perform about 10-12 experiments from the following list, selecting

To study the laser beam characteristics like; wave length using diffraction grating aperture & divergence.

To determine the numerical aperture of a given optic fibre and hence to find its acceptance angle.
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Bachelor of Technology (B. Tech. 15t Year)
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9.
10.

Section-B

Virtual lab:

To find the resolving power of the prism.

To determine the angle of the given prism.

To determine the refractive index of the material of a prism

To determine the numerical aperture of a given optic fibre and hence to find its acceptance angle,

To calculate the beam divergence and spot size of the given laser beam,

To determine the wavelength of a laser using the Michelson interferometer.

To revise the concept of interference of light waves in general and thin-film interference in particular,
To set up and observe Newton’s rings,

To determine the wavelength of the given source.

- To understand the phenomenon Photoelectric effect,

- To draw kinetic energy of photoelectrons as a function of frequency of incident radiation.
- To determine the Planck's constant from kinetic energy versus frequency graph.

. To plot a graph connecti ng photocurrent and applied potential.

- To determine the stopping potential from the photocurrent versus applied potential graph,

Reference books and suggested reading:

Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House,

Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,

Heinemann Educational Publishers.

A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11" Edn, 201 1, Kitab Mahal,
Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd,
Practical Physics, G.L. Squires, 2015, 4t Edition, Cambridge University Press.

Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp. John Wiley and Sons, Inc..
New York, 1995,

Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985,

Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966.

Practical Physics, C L Arora. S. Chand & Company Ltd.

http://www.vlab.co.in
L. http://vlab.amrita.edu/ index.php?sub=1 /é

Head ‘ .
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)

BTPH103-18 Electromagnetism L-3, T-1, P-0 4 Credits

Pre-requisites (if any):

1. High-school education with physics as one of the subject.
2. Mathematical course on vector calculus.

Course Objectives: The aim and objective of the course is to expose the students to the formal structure of
electromagnetism so that they can use these in Engineering as per their requirement.

Course Outcomes: At the end of the course, the student will be able to

CO1 Specify the constitutive relationships for fields and understand their important.

CcO2 Describe the static and dynamic electric and magnetic fields for technologically important
structures,

Co3 Measure the voltage induced by time varying magnetic flux.

CO4 acquire the knowledge of Maxwell equation and electromagnetic field theory and
propagation and reception of electro-magnetic wave systems,

Cos have a solid foundation in engineering fundamentals required to solve problems and also to

pursue higher studies,
Detailed Syllabus:

PART-A
UNIT I: Electrostatics in vacuum and linear dielectric medium (10 lectures)

Caleulation of electric field and clectrostatic potential for a charge distribution; Divergence and curl of
clectrostatic field; Laplace’s and Poisson’s equations for electrostatic potential; Uniqueness theorem
(Definition); examples: Faraday's cage; Boundary conditions of electric ficld; Energy of a charge distribution
and its expression in terms of electric field. Electrostatic field and potential of a dipole. Bound charges due to
electric polarization in Dielectrics: Electric displacement; Solving simple electrostatics problems in presence
of diclectrics — Point charge at the centre of a dielectric sphere, charge in front of a dielectric slab,

UNIT I1: Magnetostatics in linear magnetic medium (10 lectures)

Bio-Savart law, Divergence and curl of static magnetic field: Concept of vector potential, Magnetization
and associated bound currents: auxiliary magnetic field A : Boundary conditions on B and H . Solving for
magnetic field due to bar magnet; magnetic susceptibility and ferromagnetic, paramagnetic and
diamagnetic materials; magnetic domains, hysteresis and B-H curve,

Electrical Engineerng
o Eguhnlca-‘ onive
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1t Year)

PART-B

UNIT I1I: Faraday’s law and Maxwell’s equations (10 lectures)

Faraday’s law; equivalence of Faraday’s law and motional EMF; Lenz's law; Electromagnetic breaking and
its applications; Differential form of Faraday’s law; energy stored in a magnetic field. Continuity equation
for current densities: Modifying equation for the curl of magnetic field to satisfy continuity equation;
displacement current and magnetic field arising from time-dependent electric field: Maxwell's equation in
vacuum and non-conducting medium; Flow of energy and Poynting vector and Poynting theorem.

UNITIV: Electromagnetic waves (10 lectures)
Wave equation for electromagnetic waves in free space and conducting medium, Uniform plane waves and
general solution of uniform plane waves, relation between electric and magnetic fields of an electroma gnetic

wave their transverse nature.; Linear, circular and elliptical polarization, Reflection and transmission of
electromagnetic waves from a non-conductin g medium-vacuum interface for normal incidence.

Text and Reference Books:

1. D. Griffiths, Introduction to Electrodynamics, Pearson Education India: 4" ed. (20135).

2. 1D Jackson, Classical Electrodynamics. John Wiley and Sons ( 1099),

3. Halliday and Resnick, Fundamentals of Physics, Wiley (2011),

4. W. Saslow, Electricity, Magnetism and Light, Academic Press (2002).

5. HK Malik and AK Singh, Engineering Physics, 2" ed., Tata McGraw Hill (2018).
Head ‘/{
Department of Elpatpinay = . ;
LK. Gujral Punjab Jechnical Unroe 9
Kapu; ih:—'ﬂ;—:-ﬁ-@-ﬁﬁ?@

27 |Page B.Teeh. 1*t Year Baveh

onwards



IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1:t Year)
BTPHI13-18 Electromagnetism Lab L-0, T-0, P-3 L5 Credits —‘

Pre-requisite (If any): High-school education

Course Objectives: The aim and objective of the lab course on Electromagnetism is to introduce the students
o B. Tech. class to the formal structure of clectromagnetism so that they can use these in various branches of
engineering as per their requirement,

I Course Outcomes: At the end of the course, the student will be able to

COl1 Able to verify some of the theoretical concepts learnt in the theory courses,
CO2 Trained in carrying out precise measurements and handling sensitiyve equipment,
Co3 understand the methods used for estimating and dealing with experimental uncertainties and
systematic "errors."
| CO4 Learn to draw conclusions from data and develop skills in experimental design,
CcoOs Write a technical report which communicates scientific information in a clear and concise
manner,

Detailed Syllabus:

Note: Students are expected to perform about 10-12 experiments from the following list, selecting
minimum of 7-8 from the Section-A and 3-4 from the Section-B.

Section-A

Use a Multimeter for measuring (a) Resistances, (b) AC and DC Voltages, (¢) DC Current, (d)
Capacitances, and (e) Checking electrical fuses.
To study the magnetic field of a circular coil carrying current,
To study B-H curve for a ferromagnetic material using CRO.,
To find out the frequency of AC mains using electric-vibrator.
To find out polarizability of a dielectric substance.
Determine a high resistance by leakage method using Ballistic Galvanometer.
To study the characteristics of a Series RC Circuit.
To study the series LCR circuit and determine its (a) Resonant Frequency, (b) Quality.
To study a parallel LCR circuit and determine its (a) Anti-resonant frequency (b) Quality factor Q.
- To determine the value of self-inductance by Maxwell Inductance Bridge.
- To determine the value of self-inductance by Maxwell Inductance Capacitance Bridge.
- To determine the mutual inductance of two coils by Absolute method.
- To study the induced emf as a function of the velocity of magnet and to study the phenomenon of
electromagnetic damping.
I4. To determine unknown capacitance by flashing and quenching method.
I5. To study the field pattern of various modes inside a rectangular waveguide.
16. To determine charge to mass ratio (e/m) of an clectron by helical method.
I7. To determine charge to mass ratio (e/m) of an electron by Thomson method.
I8. To find out the horizontal component of earth's magnetic field (B,,).

CENOLE W
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)

-

9

P

Section-B

Virtual lab:
1

To find out the horizontal component of earth’s magnetic field {Bn).

An experiment to study the variation of magnetic field with distance along the axis of a circular coil
carrying current,

Aim is to find the horizontal intensity of earth's magnetic field at a place and moment of the bar magnel.
To determine the self-inductance of the coil (L) using Anderson’s bridge.

To calculate the value of inductive reactance (X1) of the coil at a particular frequency.

The temperature coefficient of resistor simulation will help the user to casily identify the change in
resistivity of the resistor according to the change in temperature.

Reference books and suggested reading:

Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.
Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers.

A Text Book of Practical Physics, I. Prakash & Ramakrishna, 11" Edn, 2011, Kitab Mahal.
Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd.
Practical Physics, G.L. Squires, 2015, 4t Edition, Cambridge University Press.

Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons. Inc..
New York, 1995,

Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985.

Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.¥71966.

Practical Physics, C L Arora, S. Chand & Company Ltd. /g_,

0. http://'www.vlab.co.in Head
1. http://vlab.amrita.edw/index.php?sub=1 Department of
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1 Year)
BTPH104-18 | Semiconductor Physics L-3, T-1, P-0 4 Credits i

Prerequisite (if any): Introduction to Quantum Mechanics desirahle

' Course Objectives: The aim and objective of the course on Semiconductor Physics is to introduce the
students of B. Tech. class to the formal structure of semiconductor physics so that they can use these in
Engineering as per their requirement.

Course Outcomes: At the end of the course, the student will be able to

Cco1 Understand and explain the fundamental principles and properties of electronic materials
and semiconductors

CcO2 Understand and describe the interaction of light with semiconductors in terms of fermi
golden rule.

Co3 Understand and describe the impact of solid-state device capabilities and limitations on
clectronic circuit performance.

CO4 Understand the design, fabrication, and characterization techniques of Engineered
semiconductor materials.

Ccos Develop the basic tools with which they can study and test the newly developed devices and
other semiconductor applications.

' Detailed Syllabus:

PART-A

UNIT 1: Electronic materials (10 lectures)

Free electron theory of metals, Density of states in 1D, 2D, and 3D, Bloch’s theorem for particles in a periodic
potential, Energy band diagrams, Kronig-Penny model (to introduce origin of band gap), Energy bands in
solids, E-k diagram, Direct and indirect bandgaps, Types of electronic materials: metals, semiconductors, and
insulators, Occupation probability, Fermi level, Effective mass.

UNIT 11: Semiconductors (10 lectures)

Intrinsic and extrinsic semiconductors, Dependence of Fermi level on carrier-concentration and
lemperature (equilibrium carrier statistics). Carrier generation and recombination, Carrier transport:
diffusion and drift, p-n junction, Metal-semiconductor junction (Ohmic and Schottky). Semiconductor
materials of interest for optoelectronic devices.

PART-B
UNIT III: Light-semiconductor interaction (10 lectures)

Optical transitions in bulk semiconductors: absorption, spontancous emission, and stimulated emission;
Einstein coefficients, Population inversion, application in semiconductor Lasers; Joint density of states,
Density of states for phonons, Transition rates (Fermi's golden rule), Optical loss and gain; Photovoltaic
effect, Exciton, Drude model.

tment of Electrical Engineering B Teeh. 1+ Year Buteh 20 =
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% vear)

UNIT IV: Measurement Techniques (10 lectures)

Measurement for divergence and wavelength using a sem iconductor laser, Measurements for carrier density,
resistivity, hall mobility using Four-point probe and van der Pauw method, Hot-point probe measurement,
capacitance-voltage measurements, parameter extraction from diode [-V characteristics,

Reference books and suggested reading:
J
-B. E. A Saleh and M. C. Teich: Fundamentals of Photonics, John Wiley & Sons, Inc.. (2007).

New York (2007).

5. P. Bhattacharya: Semiconductor Optoelectronic Devices, Prentice Hall of India (1997).

6. Ben G. Streetman: Solid State Electronics Devices, Pearson Prentice Hall.

- D.A. Neamen, “Semiconductor Physics and Devices”, Times Mirror High Education Group, Chicago, 1997,

- E.S. Yang, “Microelectronic Devices™, McGraw Hill, Singapore, 1988,

9. Online course: “Semiconductor Optoelectronics” by M R Shenoy on NPTEL.

10, Online course: "Optoelectronic Materials and Devices" by Moniga Katiyar and Deepak Gupta on
NPTEL.

=Partment of et il
LK. Gujrai Punjet Tech
Kapurthala- 1440,
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)

'_BTPHI 14-18 Semiconductor Physics Lab L-0, T-0, P-3 1.5 Credits

| Pre-requisite (if any): (i) High-school education

' Course Objectives: The aim and objective of the Lab course on Semiconductor Physics is to introduce the
students of B.Tech. class to the formal structure of semiconductor physics so that they can use these in
Engineering as per their requirement.

Course Outcomes: At the end of the course, the student will be able to

| CO1 Able to verify some of the theoretical concepts learnt in the theory courses,

CO2 Trained in carrying out precise measurements and handling sensitive equipment. q

CO3 Introduced to the methods used for estimating and dealing with experimental uncertaintics
and systematic "errors."

CO4 Learn to draw conclusions from data and develop skills in experimental desi gn.

COS5 Write a technical report which communicates scientific information in a clear and concise
manner.

Detailed Syllabus:

Note: Students are expected to perform about 10-12 experiments from the following list, selecting

minimum of 7-8 from the Section-A and 3-4 from the Section-B.

NP U B W=

10,
J1L

12

13;
14.
15
16.
17.

18.
19.
20.
21,

22

23,

24,

Section-A

To study the characteristic of different PN Junction diode-Ge and Si.

To analyze the suitability of a given Zener diode as a power regulator,

To find out the intensity response of a solar cell/Photo diode,

To find out the intensity response of a LED.

To determine the band gap of a semiconductor.

To determine the resistivity of a semiconductor by four probe method.

To confirm the de Broglie equation for electrons.

To study voltage regulation and ripple factor for a half-wave and a full-wave rectifier without and
with different filters.

To study the magnetic field of a circular coil carrying current.

To find out polarizability of a dielectric substance.

To study B-H curve of a ferro-magnetic material using CRO.

To find out the frequency of AC mains using electric-vibrator.

To find the velocity of ultrasound in liquid.

To study the Hall effect for the determination of charge current densities,

Distinguish between Diamagnetic material, Paramagnetic and ferromagnetic material,

Measurement of susceptibility of a liquid or a solution by Quincke’s method.

To study the sample with the nano-scale objects and measure surface topography with different scales.
width and height of nano objects, and force-distance curves using AFM.

To study the temperature coefficient of Resistance of copper.

To determine the ratio k/e Using a transistor.

To compare various capacitance and verify the law of addition of capacitance.,

To determine dipole moment of an organic molecule acetone,

To measure the temperature dependence of a ceramic capacitor,

Verification of the curic Weiss law for the electrical susceptibility of a ferromagnetic material,

To study the laser beam characteristics like; wave length using diffraction grating aperture &
divergence,
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

To study laser interference using Michelson’s Interferometer.

25.
26. Study of diffraction using laser beam and thus to determine the grating clement.

Section-B
Virtual lab:

To draw the static current-voltage (I-V) characteristics of a junction diode.

To plot the characteristics of thermistor and hence find the temperature coefficient of resistance.

To determine the resistivity of semiconductors by Four Probe Method.

To study Zener diode voltage as regulator and measure its line and load regulation.

To study the B-H Curve for a ferromagnetic material.

To study the Hall effect experiment to determine the charge carrier density.

To determine the magnetic susceptibilities of paramagnetic liquids by Quincke's Method.

To study the phenomena of magnetic hysteresis and calculate the retentivity, coercivity and saturation
magnetization of a material using a hysteresis loop tracer.

Verification and design of combinational logic using AND. OR, NOT. NAND and XOR gates.

el B o B

2

Reference books and suggested reading:

Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.
Advanced level Physics Practicals, Michael Nelson and Jon M. Ogborn, 4th Edition. reprinted 1985,
Heinemann Educational Publishers,

A Text Book of Practical Physics, 1. Prakash & Ramakrishna, 1 1™ Edn, 201 1, Kitab Mahal.
Engineering Practical Physics, S. Panigrahi & B. Mallick, 2015, Cengage Learning India Pvt. Ltd.
Practical Physics, G.L. Squires, 2015, 4" Edition, Cambridge University Press.

Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp. John Wiley and Sons. Inc..
New York, 1995.

Practical Physics, G.L. Squires, Cambridge University Press, Cambridge, 1985.

Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966.

. Practical Physics, C L Arora, S. Chand & Company Ltd.
0. http://www.vlab.co.in /4
1. http://vlab.amrita.cdu/index.php?sub=1 Head
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1¢ Year)
FBTPHI(IS—IS Semiconductor and Optoelectronics L-3, T-1, P-0 4 Credits
Physics

Prerequisite (if any): “Introduction to Quantum Mechanics” Desirable

Course Objectives: The aim and objective of the course on Semiconductor and Optoelectronics Physics
is to introduce the students of B. Tech. class to the formal structure of semiconductor physics and
Optoelectronics so that they can use these in En gineering as per their requirement,

Course Outeomes: At the end of the course, the student will be able to

COl1 Understand and explain the fundamental principles and propertics of electronic materials
and semiconductors,

CcO2 Understand and describe the interaction of light with semiconductors in terms of fermi
golden rule.

Co3 Understand and describe the impact of solid-state device capabilities and limitations on
electronic circuit performance,

CO4 Understand the design, fabrication, characterization techniques. and measurements of
Engineered semiconductor materials.

COs5 Learn the basics of the optoelectronic devices, LEDs, semiconductor lasers, and photo
detectors,

Detailed Syllabus:
PART-A

UNIT -I: Electronic materials (70 lectures)

Free electron theory of metals, Density of states in 1D, 2D, and 3D, Bloch’s theorem for particles in a
periodic potential, energy band diagrams, Kronig-Penny model (to introduce origin of band gap), Energy
bands in solids, E-k diagram, Direct and indirect band gaps, Types of electronic materials: metals,
semiconductors and insulators, Occupation probability, Fermi level, Effective mass of electron and hole.

UNIT -II: Semiconductors (10 lectures)

Intrinsic and extrinsic  semiconductors, Dependence of Fermi level on carrier-concentration and
temperature (equilibrium carrier statistics), Carrier generation and recombination, Carrier transport:
diffusion and drifi, p-n junction, Metal-semiconductor junction (Ohmic and Schottky).
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

PART-B
UNIT -I11: Optoelectronic devices (10 lectures)

Radiative and non-radiative recombination mechanisms in semiconductors, Semiconductor materials of
interest for optoelectronic devices; Semiconductor light emitting diodes (LEDs): light emitting materials,
device structure, characteristics; Optical transitions in bulk semiconductors: absorption, spontaneous
emission, and stimulated emission, Semiconductor laser: population inversion at a junction, structure,
materials, device characteristics, Photovoltaics: Types of semiconductor photo detectors-p-n junction, PIN,
and Avalanche-and their structure, materials, working principle, and characteristics, Noise limits on
performance.

UNIT-1V: Measurement techniques (10 lectures)

Measurement for divergence and wavelength using a semiconductor laser, Measurements for carrier density,
resistivity, and hall mobility using Four-point probe and van der Pauw method, Hot-point probe measurement,
capacitance-voltage measurements, parameter extraction from diode 1-V characteristics.

Reference books and suggested reading:

J. Singh, Semiconductor Optoelectronics: Physics and Technology. McGraw-Hill Inc. (1995),
B. E. A. Saleh and M. C. Teich, Fundamentals of Photonics, John Wiley & Sons, Inc. (2007).
S. M. Sze, Semiconductor Devices: Physics and Technology, Wiley (2008).

A. Yariv and P. Yeh, Photonics: Optical Electronics in Modern Communications, Oxford University Press,
New York (2007).

5. P. Bhattacharya: Semiconductor Optoelectronic Devices, Prentice Hall of India (1997).

6. Solid state electronics devices: Ben. G. Streetman Pearson Prentice Hall.

7. D.A. Neamen: “Semiconductor Physics and Devices”, Times Mirror High Education Group, Chicago, 1997.
8. E.S. Yang: “Microelectronic Devices”, McGraw Hill, Singapore, 1988.

9. Online course: “Semiconductor Optoelectronics™ by M R mNPTEL.

I
2
5
4.

10. Online course: "Optoelectronic Materials and Devices onica Katiyar and Deepak Gupta on
NPTEL I:-_‘."--'::Ering
el University
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

BTPHI115-18 Semiconductor and Optoelectronics L-0, T-0, P-3 1.5 Credits
Physics Lab

Pre-requisite (if any): High-school education

Course Objectives: The aim and objective of the Lab course on Semiconductor and Optoelectronics
Physics is to introduce the students of B.Tech. class to the formal lab structure of semiconductor physics so
that they can use these in Engineering as per their requirement,

Course Outcomes: At the end of the course. the student will be able to

(0]} Able to verify some of the theoretical concepts learnt in the theory courses.

CO2 Trained in carrying out precise measurements and handling sensitive equipment.

CcO3 Introduced to the methods used for estimating and dealing with experimental uncertainties
and systematic "errors."

CO4 Learn to draw conclusions from data and develop skills in experimental design.

Ccos Write a technical report which communicates scientific information in a clear and concise
manner.

Detailed Syllabus:

Note: Students are expected to perform about 10-12 experiments from the following list, selecting
minimum of 7-8 from the Section-A and 3-4 from the Section-B.

Section-A

To study the characteristic of different PN junction diode-Ge and Si.

1.

2. To analyze the suitability of a given Zener diode as a power regulator,

3. To find out the intensity response of a solar cell/Photo diode.

4. To find out the intensity response of a LED.

5. To determine the band gap of a semiconductor.

6. To determine the resistivity of a semiconductor by four probe method.

7. To confirm the de Broglie equation for electrons.

8. To study voltage regulation and ripple factor for a half-wave and a full-wave rectifier without and

with different filters.

9. To study the magnetic field of a circular coil carrying current.

10. To find out polarizability of a dielectric substance,

I'1. To study B-H curve of a ferro-magnetic material using CRO.

12. To find out the frequency of AC mains using electric-vibrator.

13. To find the velocity of ultrasound in liquid.

14. To study the Hall effect for the determination of charge current densitics.

I5. Distinguish between diamagnetic material. paramagnetic and ferromagnetic material.

16. Measurement of susceptibility of a liquid or a solution by Quincke’s method.

I7. To study the sample with the nano-scale objects and measure surface topography with different scales,
width and height of nano objects, and force-distance curyes using AFM,

I8. To study the temperature coefficient of Resistance of copper.,

19. To determine the ratio k/e using a transistor.

20. To compare various capacitance and verify the law of addition of capacitance.

21, To measure the temperature dependence of a ceramic capacitor,

22. Verification of the curie Weiss law for the electrical susceptibility of a ferromagnetic material,
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To study the laser beam characteristics like: wave length using diffraction grating aperture & |
divergence.,

To study laser interference using Michelson’s Interferometer,

Study of diffraction using laser beam and thus to determine the grating element.

Section-B
1 lab:

To draw the static current-voltage (1-V) characteristics of a junction diode.

To plot the characteristics of thermistor and hence find the temperature coefficient of resistance.

To determine the resistivity of semiconductors by Four Probe Method.

To study Zener diode voltage as regulator and measure its line and load regulation.

To study the B-H Curve for a ferromagnetic material.

To study the Hall effect experiment to determine the charge carrier density.

To determine the magnetic susceptibilities of paramagnetic liquids by Quincke's Method.

To study the phenomena of magnetic hysteresis and calculate the retentivity, coercivity and saturation
magnetization of a material using a hysteresis loop tracer,

Verification and design of combinational logic using AND, OR, NOT, NAND and XOR gates.

nce books and suggested reading:

Advanced Practical Physics for students, B.L. Flint and H.T. Worsnop, 1971, Asia Publishing House.
Advanced level Physics Practicals, Michacl Nelson and Jon M. Ogborn, 4th Edition, reprinted 1985,
Heinemann Educational Publishers.

A Text Book of Practical Physics, 1. Prakash & Ramakrishna, 11" Edn, 2011. Kitab Mahal.
Engineering Practical Physics, S. Panigrahi & B. Mallick. 2015. Cengage Learning India Pvt. Ltd.
Practical Physics, G.L. Squires, 2015, 4" Edition, Cambridge University Press.

Laboratory Experiments in College Physics, C.H. Bernard and C.D. Epp, John Wiley and Sons. Inc..
New York, 1995.

Practical Physics, G.L. Squires, Cambridge University Press. Cambridge. 1985.

Experiments in Modern Physics, A.C. Melissinos, Academic Press, N.Y., 1966,

Practical Physics, C L Arora, S. Chand & Company LTD.
http://www,vlab.co.in
http://vlab.amrita.edu/index.php?sub=1 Head
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BTPH106-18 | Optics and Electromagnetism L-3, T-1, P-0 4 Credits

Prerequisite (if any): Introduction to Quantum Mechanics desirable

Course Objectives: The aim and objective of the course on Optics and Electromagnetism is to introduce
the students of B.Tech. class to the basic concepts of optics and its applications, electricity and magnetism,
and quantum physics, so that they can use these in Engineering as per their requirement.

Course Outcomes: At the end of the course, the student will be able to understand

Cco1 Identify and illustrate physical concepts and terminology used in optics and other wave
phenomena.

CcO2 Understand optical phenomena such as polarization, birefringence, interference, and diffraction
in terms of the wave model.

CcO3 Understand the importance of wave equation in nature and appreciate the mathematical
formulation of the same

CO4 Acquire knowledge about the Maxwell equation and magnetic properties of materials.

COs Appreciate the need for quantum mechanics, wave particle duality, uncertainty principle etc.

Detailed syllabus:
PART-A
Unit I: Wave Optics (8 lectures)

Diffraction: Introduction to interference and example; concept of diffraction, Fraunhofer and Fresnel
diffraction, Fraunhofer diffraction at single slit, double slit, and multiple slits; diffraction grating,
characteristics of diffraction grating and its applications; Polarization: Introduction to polarization,
polarisation by reflection. polarisation by double refraction, scattering of light, circular and elliptical
polarisation, optical activity.

UNIT-II: Fibre Optics and LASERS (72 lectures)

Fibre Optics: Introduction, optical fibre as a diclectric wave guide: total internal reflection, numerical aperture
and various fibre parameters, losses associated with optical fibres, step and graded index fibres, application of
optical fibres; LASERS: Spontancous and stimulated emission, Einstein's theory of matter radiation
interaction and A and B coefficients; population inversion, pumping, various modes, properties of laser beams,
types of lasers: gas lasers (He-Ne), solid-state lasers (ruby). applications.




IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

PART-B
UNIT-III: Electromagnetism and Magnetic Properties of Materials (10 lectures)

Laws of electrostatics: Coulomb and Gauss Law, electric current and the continuity equation, laws of
magnetism: Ampere’s and Faraday's laws. Maxwell’s equations (derivation and physical significance),
Dielectric polarisation, permeability and dielectric constant, polar and non-polar dielectrics, internal fields in
a solid, Clausius-Mossotti equation, applications of dielectrics; Magnetisation. permeability and susceptibility.
classification of magnetic materials, ferromagnetism, magnetic domains and hysteresis, applications.

Unit IV: Quantum Mechanics (10 lectures)

Introduction to quantum physics, black body radiation, explanation using the photon concept, photoclectric
cffect, Compton effect, de Broglie hypothesis, wave-particle duality, Born’s interpretation of the wave
function, Davisson and Germer experiment: verification of matter waves, uncertainty principle, Schrodinger
wave equation: particle in 1-dimensional box.

Reference books and suggested reading:

1. "Fundamentals of Physics", 6th Ed., D. Halliday. R. Resnick and J. Walker. John Wiley and Sons,

Inc., New York, 2001,

"Physics", M. Alonso and E.J. Finn, Addison Wesley, .1992,

"Fundamentals of Optics”, 4th Ed., F.A. Jenkins and H.E. White, McGraw-Hill Book Co.. 1981,

"Optics", A Ghatak, Tata-McGraw Hill, New Delhi, 1992.

"Vibration and Waves", A.P. French, Arnold-Heinemann, New Delhi. 1972.

“Vibrations and waves in physics”, I. G. Main, Cambridge University Press, 1993,

“The physics of vibrations and waves”, H. J. Pain, Wiley, 2006.

“Optics”, E. Hecht, Pearson Education, 2008.

“Optics”. A. Ghatak, McGraw Hill Education, 2012.

10. “Principles of Lasers™, O. Svelto, Springer Science & Business Media. 2010.

I'1. “Quantum mechanics™, D. J. Griffiths, Pearson Education, 2014,

12, "Quantum Mechanics”, R. Robinett, OUP Oxford. 2006.

13. “Semiconductor Physics and Devices”, D.A. Neamen, Times Mirror High Education Group.
Chicago, 1997.

14. “Microelectronic Devices”, E.S. Yang, McGraw Hill, Singapore, 1988.

I5. “Solid State Electronic Devices”, B.G. Streetman, Prentice Hall of India, 1995.
16. HK Malik and AK Singh, Engineering Physics, Z'M%MCGWW Hill (2018).
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BTPHI116-18 Optics and Electromagnetism Lab L-0, T-0, P-3 1.5 Credits

Pre-requisite (if any): High-school education

Course Objectives: The aim and objective of the lab on Optics and Electromagnetism is to provide students
the firsthand experience of verifying various theoretical concepts learnt in theory courses so that they can use
these in their branch of Engineering as per their requirement.

Laboratory Outcomes: At the end of the course, students will be

COl Able to verify some of the theoretical concepts learnt in the theory courses.
CcO2 Trained in carrying out precise measurements and handling sensitive equipment.
Cco3 Introduced to the methods used for estimating and dealing with experimental uncertaintics
and systematic "errors."
| CO4 Learn to draw conclusions from data and develop skills in experimental design.
CO5 Write a technical report which communicates scientific information in a clear and concise

manner.

| Detailed Syllabus:

Note: Students are expected to perform about 10-12 experiments from the following list, selecting
minimum of 7-8 from the Section-A and 3-4 from the Section-B.

Section-A

To study the magnetic field of a circular coil carrying current,

To find out polarizability of a dielectric substance.

To study the laser beam characteristics like: wave length using diffraction grating aperture &
divergence.

To study laser interference using Michelson’s Interferometer.

Study of diffraction using laser beam and thus to determine the grating element.
To determine numerical aperture of an optical fibre.

To determine attenuation & propagation losses in optical fibres.

To find out the frequency of AC mains using electric-vibrator,

To find the refractive index of a material using spectrometer.

To find the refractive index of a liquid using spectrometer.

To study B-H curve for a ferromagnetic material using CRO.

To find the velocity of ultrasound in liquid.

13. To determine the grain size of a material using optical microscope.

14. To study the characteristics of solar cell.

I5. To study the Characteristics of Light Emitting Diode (LED),

16. To determine the energy gap of a given semi-conductor.

I7. To determine the specific rotation of sugar using Laurent’s half-shade polarimeter.

3 A e

SR SV

10.
11.
12,

ina) =

T _f_ﬁ.f:l-‘lt:r_‘: iy

o T T L
eLnmcal Univey Sii

40P ageKapurt



IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

Virtua

A0 000 =3 Oy LA e L4 B2 =

10.
1A
12,
13.
14.

Section-B

1 lab:

To find the resolving power of the prism.

To determine the angle of the given prism.

To determine the refractive index of the material of a prism.

To find the numerical aperture of a given optic fibre and hence to find its acceptance angle.
To calculate the beam divergence and spot size of the given laser beam.

To determine the wavelength of a laser using the Michelson interferometer.

To revise the concept of interference of light waves in general and thin-film interference in particular.

To set up and observe Newton's rings.

To determine the wavelength of the given source.

To understand the phenomenon Photoelectric effect as a whole.

To draw kinetic energy of photoelectrons as a function of frequency of incident radiation.
To determine the Planck's constant from kinetic energy versus frequency graph.

To plot a graph connecting photocurrent and applied potential

To determine the stopping potential from the photocurrent versus applied potential graph.

Reference books and suggested reading:

| 8

SAU@C R gk v

10.
11
12.

"Fundamentals of Physics", 6th Ed., D. Halliday, R. Resnick and J. Walker, John Wiley and Sons,

Inc., New York, 2001.

"Physics", M. Alonso and E.J. Finn, Addison Wesley, .1992.

"Fundamentals of Optics", 4th Ed., F.A. Jenkins and H.E. White, McGraw-Hill Book Co., 1981.
"Optics", A Ghatak, Tata-McGraw Hill, New Delhi, 1992

"Vibration and Waves", A.P. French, Arnold-Heinemann, New Delhi, 1972.

"Students Reference Manual for Electronic Instrumentation Laboratories”,

"Laboratory Experiments in College Physics", C.H. Bernard and C.D. Epp, John Wiley and Sons.
Inc., New York, 1995.

"Practical Physics", G.L. Squires, Cambridge University Press, Cambridge, 1985.

"Experiments in Modern Physics", A.C. Melissinos, Academic Press, N.Y.. 1966.

"Practical Physics", C L Arora. S. Chand & Company LTD.

http://www.vlab.co.in

http://viab.amrita.edu/index.php?sub=1 @’
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 BTPH107-18 Introduction to Physics in Biotechnology L-3, T-1, P-0 4 Credits

Prerequisite (if any): High School knowledge

Course Objectives: The aim and objective of the course on Introduction to Physics in Biotechnology is to
introduce the students of B, Tech. class to the basic concepts and applications of Lasers, fibre optics, X-rays,
magnetic material, superconductivity and a brief introduction to quantum physics, so that they can use these
in Engineering as per their requirement,

Course Outcomes: Al the end of the course, the student will be able to

Col1 Identify and illustrate physical concepts and terminology used in Lasers, fibre optics and
other wave phenomena.

CO2 Understand the X-Rays and their applications to the ultrasounds.

co3 Understand the importance of wave equation in nature and appreciate the mathematical
formulation of the same

CO4 Appreciate the need for quantum mechanics, wave particle duality, uncertainty principle
etc.

COs5 Understand the properties of magnetic materials and superconductivity.

Detailed Syllabus:
PART-A

UNIT I: LASERS and Fibre Optics (10 lectures)

Principles and working of laser: population inversion. pumping, threshold population inversion, types of laser:
solid state (Ruby), gas (He-Ne): application of lasers (Medical/Industrial Applications); Fibre Optics:
Introduction, optical fibre as a dielectric wave guide, total internal reflection, step and graded index fibres.
numerical aperture and various fibre parameters, losses associated with optical fibres, application of optical
fibres,

UNIT II: Magnetic Materials and Superconductivity (10 lectures)

Origin of magnetism, Basic idea of Diamagnetic, Paramagnetic, Ferromagnetic, Ferrimagnetic and
Ferrite materials, Soft and Hard Magnetic materials, magnetostriction, magnetic anisotropy,
applications of magnetic materials: Superconductivity, properties of superconducting state, Meissner
Effect, Type-1 and Type-II superconductors, Introduction to BCS theory (Qualitative idea),
applications in medical industry.

PART-B

UNIT I1I: X-rays and Ultrasounds (70 lectures)

X-rays, Production of X-rays, Continuous and Characteristic X-Rays, Absorption of X-rays, Bragg's law,
Adverse effects of X-rays, X-ray radiography: Ultrasounds: Ultra sound generators, properties of ultrasound-
waves and its propagation in biological tissues, Pulse echo techniques, Doppler principle, involvement in
design of medical instruments, Adverse cffects of ultrasound waves,

T
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1* Year)

UNIT IV: Quantum Theory and Nano-Materials ((70 lectures)

Photoelectric effect, Compton effect and de-Broglie waves; Wave-particle duality, concept of Electron
microscopy; Nano-materials, surface to volume ratio, electron confinement (qualitative description), top-down
and bottom-up method of synthesis, qualitative idea of quantum well, quantum wire and quantum dot. Carbon
nanotubes: types, properties and applications.

Text and Reference Books:

| . Engineering Physics, Malik; HK, Singh; AK, Tata McGraw Hill.

2. Concepts of Modern Physics, Beiser: A., Tata McGraw Hill.

3. Introduction to Solids, Azaroff LV, Tata Mc Graw Hill.

4. Engineering Physics, D.K. Bhattacharya, Poonam Tondon, Oxford University Press.

5. Optical Fibre system, Technology, Design & Applications, Kao: CK, McGraw Hi
6. Laser Theory & Applications, Thygrajan: K, Ghatak: AK, Mc Millgn India Ltd
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BTPH117-18 Physics lab L-0, T-0, P-3 1.5 Credits

Pre-requisite (if any): High-school education

Course Objectives: The aim and objective of the Physics lab is to provide students the firsthand experience of
verifying various theoretical concepts learnt in theory courses so that they can use these in Engineering as per
their requirement.

Laboratory Outcomes: At the end of the course, students will be

Col1 Able to verify some of the theoretical concepts learnt in the theory courses.

CO2 Trained in carrying out precise measurements and handling sensitive equipment.

CcOo3 Introduced to the methods used for estimating and dealing with experimental
uncertainties and systematic errors.

CO4 Learn to draw conclusions from data and develop skills in experimental design.

CcOs5 Write a technical report which communicates scientific information in a clear and concise
manner.

Detailed Syllabus:

Note: Students are expected to perform about 10-12 experiments from the following list, selecting
minimum of 7-8 from the Section-A and 3-4 from the Section-B,

Section-A

To study the magnetic ficld of a circular coil carrying current,

To find out polarizability of a dielectric substance.

To study the laser beam characteristics like: wave length using diffraction grating aperture &
divergence.

4. To study laser interference using Michelson’s Interferometer.

5. Study of diffraction using laser beam and thus to determine the grating element.

6. To determine numerical aperture of an optical fibre.

7. To determine attenuation & propagation losses in optical fibres,

8. To find out the frequency of AC mains using electric-vibrator,

9. To determine the energy gap of a given semi-conductor.

10. To study B-H curve of a ferromagnetic material using CRO.

11. To find the velocity of ultrasound in liquid.

12. To determine the grain size of a material using optical microscope.

13. To study the characteristics of solar cell.

14. To study the Characteristics of Light Emitting Diode (LED).

I5. To determine the specific rotation of sugar using Laurent’s half-shade polarimeter.

fd P —

Enginearinn

nical | Ir

a4|pPage B.Teeh. 1*" Year Bauteh 20148



IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

Section-B
Virtual lab:
1. To find the numerical aperture of a given optic fibre and hence to find its acceptance angle.
2. To caleulate the beam divergence and spot size of the given laser beam.
3. To determine the wavelength of a laser using the Michelson interferometer.
4. To revise the concept of interference of light waves in general and thin-film interference in particular.
5. To set up and observe Newton’s rings,
6. To determine the wavelength of the given source.
7. To understand the phenomenon Photoelectric effect,
8. To draw kinetic energy of photoelectrons as a function of frequency of incident radiation.

9.

To determine the Planck's constant from kinetic energy versus frequency graph.

10. To plot a graph connecting photocurrent and applied potential

1.

To determine the stopping potential from the photocurrent versus applied potential graph.

Reference books and suggested reading:

1.

"Fundamentals of Physics", 6th Ed.. D. Halliday, R. Resnick and J. Walker, John Wiley and Sons,
Inc., New York, 2001.

2. "Physics". M. Alonso and E.J. Finn, Addison Wesley, 1992.
3. "Fundamentals of Optics", 4th Ed., F.A. Jenkins and H.E. White, McGraw-Hill Book Co.. 1981.
4, "Optics", A Ghatak, Tata-McGraw Hill, New Delhi, 1992
5. "Vibration and Waves", A.P. French, Arnold-Heinemann, New Delhi, 1972.
6. "Students Reference Manual for Electronic Instrumentation Laboratories",
7. “Laboratory Experiments in College Physics", C.H. Bernard and C.D. Epp, John Wiley and Sons.
Inc.. New York, 1995,
8. "Practical Physics", G.L. Squires, Cambridge University Press, Cambridgg, 1985.
9. "Experiments in Modern Physics", A.C. Melissinos, Academic Pﬁ%. 1966.
10. "Practical Physics", C L Arora. S. Chand & Company LTB"TJ
11. http://www.vlab.co.in enartment o
12. http://vlab.amrita.edu/index.php?sub=1 | .-'\ Git
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45| Page B.Tech. Year Batcl

onwhrds

83



\8Y

IK Gujral Punjab Technical University
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S.No. |Branch Related Branches Course codes |Course title
1 Civil 1. Civil Engineering
Engineering-1
Sam 2.Construction Engineering & BTAM101-18 | Mathematics-|
Management
Civil 1. Civil Engineering
Engineering-Il | )
Sem 2.Construction Engineering & BTAM201-18 | Mathematics-II
Management
2 Electrical 1.Electrical Engineering
Engineering-
Sem 2.Automation & Robotics
3.Electrical & Electronics
Engineering
4.Electronics & Electrical
Engineering
BTAM101-18 | Mathematics-I
5.Electrical Engineering &
Industrial Control
6.Instrumentation & Control
Engineering
Electrical 1.Electrical Engineering
Engineering-I|
Sem 2.Automation & Robotics
3.Electrical & Electronics
Engineering
4.Electronics & Electrical
Engineering
BTAM202-18 | Mathematics-I|
5.Electrical Engineering &
Industrial Control
6.Instrumentation & Control
Engineering
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

Mechanical 1.Mechanical Engineering
Engineering-1
Sem 2.Marine Engineering

3.Production Engineering

4.Industrial Engineering

5.Tool Engincering
BTAMIOI1-18 Mathematics-1

6. Automobile Engineering

7.Acrospace Engineering

8.Acronautical Engineering

Mechanical 1.Mechanical Engineering
Engineering-11
Sem 2.Marine Enginecring

3.Production Engineering

4.Industrial Engineering

= — BTAM203-18 Mathematics-11
5.Tool Engineering

6.Automobile Engineering

7.Aerospace Engineering

8.Aeronautical Engineering

Computer Science|l.Computer Engineering
Engineering-I
Sem 2.Computer Science Engineering

3 Information Technolugy BTAM104-18 | Mathemartics P'dp{:l'-l

4.3D Animation Engineering

5 CSE (Artificial Intelligence &
Machine Learning

6 CSE (Data Science)

7 CSE(loT & Cyber Security
including Block Chain Technology)

8 CSE (Internet of Things)

9 Artificial Intelligence & Data
Science
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

Computer Science|1.Computer Engineering
Engineering-11
Sem 2.Computer Science Engineering

3.Information Technology BTAM204-18 [Mathematics Paper-I1

4.3D Animation Engineering

5 CSE (Artificial Intelligence &
Machine Learning

6 CSE (Data Science)

7 CSE(loT & Cyber Security
including Block Chain Technology)

8 CSE (Internet of Things)

9 Artificial Intelligence & Data
Science

Electronics and |1 Electronics & Communication
communication  [Engineering

Engineering-1
Sem 2.Electronics & Computer
Engineering

3.Electronics & Instrumentation
Engineering BTAMI01-18 |  Mathematics-1

4.Electronics & Telecomm
Engineering

5.Electronics Engineering

Electronics and  [1.Electronics & Communication
communication  [Engineering

Engineering-I1
Sem 2.Electronics & Computer
Engineering

3.Electronics & Instrumentation
Enginecring BTAM202-18 | Mathematics-11

4 Electronics & Telecomm
Engineering

5.Electronics Engineering
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0

Chemical
Sciences-1 Sem

1.Chemical Engineering

2.Petrochem & Petroleum Refinery
Engineering

3.Textile Engineering

4.Food Technology

BTAMI106-18

Mathematics-1

Chemical
Sciences-IT Sem

I.Chemical Engineering

2.Petrochem & Petroleum Refinery
Engineering

3. Textile Engineering

4.Food Technology

BTAM206-18

Mathematics-11

Bio-Technology-1
Sem

1. Bio-Technology

2. Agricultural Engineering

BTAMI107-18

Basic Mathematics-I

Bio-Technology-
Il Sem

1. Bio-Technology

2. Agricultural Engineering

BTAM207-18

Basic Mathematics-11

-~
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)
Branch/Course: CIVIL ENGINEERING

BTAMI101-18 | Mathematics-I 4L:1T:0P

(Calculus & LinearAlgebra)

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in

calculus, multivariate analysis and linear algebra. It aims to equip the students with standard

concepts and tools at an intermediate to advanced level that will serve them well towards

tackling more advanced level of mathematics and applications that they would find useful =
in their disciplines.

Detailed Contents:
Section-A

Unit-I: Calculus (10 hours)

Rolle’s theorem, Mean value theorems, Taylor’s and Maclaurin theorems with remainders;
Indeterminate forms and L' Hépital's rule; Maxima and minima; Evaluation of definite and
Improper integrals; Applications of definite integrals to evaluate surface areas and volumes of
revolutions.

Unit-Il: Multivariable Calculus (15 hours)

Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line:
Maxima, minima and saddle points; Method of Lagrange multipliers; Multiple Integration:
double and triple integrals (Cartesian and polar), change of order of integration in double
integrals, Change of variables (Cartesian to polar), Applications: areas and volumes by (double
integration), Center of mass and Gravity (constant and variable densities).

Section-B

Unit-lll: Sequences and Series (12 hours)

Convergence of sequence and series, tests for convergence of positive term series: root test,
ratio test, p-test, comparison test: Alternate series and Lebinitz’s test; Power series, Taylor's
series, series for exponential, trigonometric and logarithmic functions.
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Bachelor of Technology (B. Tech. 1* Year)

Unit-IV: Matrices (13 hours)

Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel,
statement of rank-nullity theorem; System of linear equations; Symmetric, skew-symmetric and
orthogonal matrices; Determinants; Eigenvalues and eigenvectors; Similar matrices;
Diagonalization of matrices; Cayley-Hamilton Theorem.

Suggested Text/Reference Books

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, Sth Edition, Pearson,
Reprint, 2002.

Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
2006.

T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008.

B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi,11"Reprint,
2010.
D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, LaxmiPublications,
Reprint, 2008.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

Course Outcomes: The students will learn:

® The fallouts of Rolle’s Theorem that is fundamental to application of analysis to
Engineering problems.

* To apply differential and integral calculus to evaluate definite, improper integrals
and its applications.

® The convergence of sequence and series and to apply different tests of
convergence

* To deal with functions of several variables that are essential in most branches of
engineering.

* The essential tool of matrices and linear algebra in a comprehensive manner.
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Bachelor of Technology (B. Tech. 1° Year)

BTAM201-18 Mathematics-Il 4L:1T:0P 4 credits

(Differential equations)

Course Objectives:

The objective of this course is to familiarize the prospective engineers with techniques in
multivariate integration, ordinary and partial differential equations. It aims to equip the
students to deal with advanced level of mathematics and applications that would be essential
for their disciplines.

Detailed Contents;

Section A

Unit-I: Ordinary differential equations: First and Higher order (15 hours)

Exact, linear and Bernoulli’s equations, Euler’s equations, Equations not of first degree:
equations solvable for p, equations solvable for ¥, equations solvable for x and Clairaut’s type.

Second order linear differential equations with variable coefficients, method of variation of
parameters, Cauchy-Euler equation; Power series solutions.

Unit-Il: Partial Differential Equations: First order (10 hours)

First order partial differential equations, solutions of first order linear and non-linear PDEs.
Solution to homogenous and non-homogenous linear partial differential equations second
and higher order by complimentary function and particular integral method.

Section B
Unit-lll: Partial Differential Equations: higher order (12 hours)

Second-order linear equations and their classification, Initial and boundary conditions (with an
informal description of well-posed problems), D'Alembert's solution of the wave equation,
Separation of variables method to simple problems in Cartesian coordinates.

Unit-1V: Partial Differential Equations: higher order (contd.) (13 hours)

The Laplacian in plane, cylindrical and spherical polar coordinates. One dimensional diffusion
equation and its solution by separation of variables. Boundary-value problems: Solution of
boundary-value problems for various linear PDEs,




IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1 Year)

Textbooks/References:

1. Erwin Kreyszig, Advanced Engineering Mathematics, ch Edition, John Wiley & Sons, 2006.

2. W. E, Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value
Problems, 9th Edition, Wiley India, 2009.

3.S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984.

4. E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India
1995,

]

5. E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.

6. G.F. Simmons and S.G. Krantz, Differential Equations, Tata McGraw Hill, 2007,

7.5. . Farlow, Partial Differential Equations for Scientists and Engineers, Dover Publications,
1993.

8. R. Haberman, Elementary Applied Partial Differential equations with Fourier Series and
Boundary Value Problem, 4th Ed., Prentice Hall, 1998,

9. lan Sneddon, Elements of Partial Differential Equations, McGraw Hill, 1964.

10. Manish Goyal and N.P. Bali, Transforms and Partial Differential Equations, University
Science Press, Second Edition, 2010.

Course Outcomes: The students will learn:
® The mathematical tools needed in evaluating multiple integrals and their usage.
e The effective mathematical tools for the solutions of differential equations that

model physical processes.

e The tools of differentiation and integration of functions that are d in various
techniques dealing engineering problems.

f Electrical Enginasrine
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1 Year)

Branch/Course: ELECTRICAL ENGINEERING

BTAMI101-18 Mathematics-1 4L:1T:0P 4 credits

(Calculus & Linear Algebra)

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in
caleulus, multivariate analysis and differential equations. It aims to equip the students with
standard concepts and tools at an intermediate to advanced level that will serve them well
towards tackling more advanced level of mathematics and applications that they would find
useful in their disciplines.

Detailed Contents:
Section-A

Unit-I: Calculus (10 hours)

Rolle’s theorem, Mean value theorems, Taylor's and Maclaurin theorems with remainders;
Indeterminate forms and L' Hépital's rule; Maxima and minima; Evaluation of definite and
Improper integrals; Applications of definite integrals to evaluate surface areas and volumes of
revolutions.

Unit-Il: Multivariable Calculus (15 hours)

Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line;
Maxima, minima and saddle points; Method of Lagrange multipliers; Multiple Integration:
double and triple integrals (Cartesian and polar), change of order of integration in double
integrals, Change of variables (Cartesian to polar), Applications: areas and volumes by (double
integration), Center of mass and Gravity (constant and variable densities).

Section-B

Unit-lil: Sequences and Series (12 hours)

Convergence of sequence and series, tests for convergence of positive term series: root test,
ratio test, p-test, comparison test; Alternate series and Lebinitz’s test; Power series, Taylor's
series, series for exponential, trigonometric and logarithmic functions.

54|Page : B.Tech. 1" Year Bateh 2018
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1*t Year)

Unit-1V: Matrices (13 hours)

Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel,
statement of rank-nullity theorem; System of linear equations: Symmetric, skew-symmetric and
orthogonal matrices; Determinants; Eigenvalues and eigenvectors; Similar matrices:
Diagonalization of matrices; Cayley-Hamilton Theorem.

Text / References:

G.B. Thomas and R.L. Finney, “Calculus and Analytic geometry”, Pearson, 2002.
T. Veerarajan, “Engineering Mathematics”, McGraw-Hill, New Delhi, 2008.
B. V. Ramana, “Higher Engineering Mathematics”, McGraw Hill, New Delhi, 2010.

N.P.Bali and M. Goyal, “A text book of Engineering Mathematics”, Laxmi Publications, 2010.

B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2010,
E. Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 2006,
D. Poole, “Linear Algebra: A Modern Introduction”, Brooks/Cale, 2005.

V. Krishnamurthy, V. P. Mainra and J. L, Arora, “An introduction to Linear Algebra”, Affiliated
East-West press, 2005.

Course Outcomes: The students will learn:

* The differential and integral calculus for applications of definite integrals to
evaluate surface areas and volumes of revolutions.

* The fallouts of Rolle’s Theorem that is fundamental to application of analysis to
Engineering problems.

* The tool of matrices and convergence of sequence and series for learning
advanced Engineering Mathematics.

* Thetools of differentiation and integration of functions of
are used in various techniques dealing engine : ing probl
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15 Year)

BTAM202-18 Mathematics-I1 4L:1T:0P 4 credits

(Differential Equations &
Numerical Methods)

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in
linear algebra, transform calculus and numerical methods. It aims to equip the students with
standard concepts and tools of integral transforms, matrices and numerical techniques that
will serve them well towards tackling more advanced level of mathematics and applications
that they would find useful in their disciplines.

Detailed Contents:
Section-A

Unit-I: Ordinary Differential Equations: First and higher order (13 hours)

Exact, linear and Bernoulli's equations, Euler's equations, Equations not of first degree:
equations solvable for p, equations solvable for Y, equations solvable for x and Clairaut’s type.
Second order linear differential equations with variable coefficients, method of variation of
parameters, Cauchy-Euler equation, Power series solutions.

Unit-ll: Partial Differential Equations: First order (12 hours)

First order partial differential equations, solutions of first order linear and non-linear PDEs;
Solution to homogenous and non-homogenous linear partial differential equations of second
order by complimentary function and particular integral method. Second-order linear
equations and their classification, Separation of variables method to simple problems.

Section-B

Unit-lll: Numerical Methods-1 (12 hours)

Solution of polynomial and transcendental equations — Bisection method, Regula-Falsi method,
Newton-Raphson method. Finite differences, Interpolation using Newton’s forward and
backward difference formulae. Central difference interpolation: Gauss’s forward and backward
formulae. Numerical integration: Trapezoidal rule and Simpson’s 1/3rd and 3/8 rules.

ment of Electrical Engineering
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

Unit-IV: Numerical Methods-II (13 hours)

Ordinary differential equations: Taylor’s series, Euler and modified Euler’'s methods; Runge-
Kutta method of fourth order for solving first and second order equations. Milne’s and Adam’s
predicator-corrector methods. Partial differential equations: Finite difference solution of two-
dimensional Laplace equation and Poisson equation, Implicit and explicit methods for one
dimensional heat equation (Bender-Schmidt and Crank-Nicholson methods), Finite difference
explicit method for wave equation.

Text / References:

W. E. Boyce and R. C. DiPrima, “Elementary Differential Equations and Boundary Value
Problems”, Wiley India, 2009.

S. L. Ross, “Differential Equations”, Wiley India, 1984.

E. A. Coddington, “An Introduction to Ordinary Differential Equations”, Prentice Hall India,
1995,

E. L. Ince, “Ordinary Differential Equations”, Dover Publications, 1958.
G.F. Simmons and S.G. Krantz, “Differential Equations”, McGraw Hill, 2007.

N.P. Bali and M. Goyal, “A text book of Engineering Mathematics”, Laxmi Publications,
2008.

B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers, 2010.

Course Outcomes: Students will be able to:

® understand the methods which can be used to solve a variety of ordinary and partial
differential equations

» demonstrate knowledge of a range of applications of analytical and numerical
methods
develop their attitude towards problem solving.
Understand how to apply numerical methods to %mathematical models.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

Branch/Course: MECHANICAL ENGINEERING

BTAM101-18 Mathematics-I 4L:1T:0P 4 credits

(Calculus & Linear
Algebra)

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in
caleulus, multivariate analysis and linear algebra. It aims to equip the students with standard
concepts and tools at an intermediate to advanced level that will serve them well towards
tackling more advanced level of mathematics and applications that they would find useful
in their disciplines.

Detailed Contents:
Section-A

Unit-I: Calculus (10 hours)

Rolle’s theorem, Mean value theorems, Taylor's and Maclaurin theorems with remainders;
Indeterminate forms and L' Hépital's rule; Maxima and minima; Evaluation of definite and
Improper integrals; Applications of definite integrals to evaluate surface areas and volumes of
revolutions.

Unit-ll: Multivariable Calculus (15 hours)

Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line;
Maxima, minima and saddle points; Method of Lagrange multipliers; Multiple Integration:
double and triple integrals (Cartesian and polar), change of order of integration in double
integrals, Change of variables (Cartesian to polar), Applications: areas and volumes by (double
integration), Center of mass and Gravity (constant and variable densities).

Section-B

Unit-lll: Sequences and Series (12 hours)

Convergence of sequence and series, tests for convergence of positive term series: root test,
ratio test, p-test, comparison test; Alternate series and Lebinitz's test; Power series, Taylor's
series, series for exponential, trigonometric and logarithmic functions.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

Unit-IV: Matrices (13 hours)

Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel,
statement of rank-nullity theorem; System of linear equations; Symmetric, skew-symmetric and
orthogonal matrices; Determinants; Eigenvalues and eigenvectors; Similar matrices;
Diagonalization of matrices; Cayley-Hamilton Theorem.

Suggested Text/Reference Books

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson,
Reprint, 2002.

Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
2006.

T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008.

B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi,11"Reprint,
2010.

D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, LaxmiPublications,
Reprint, 2008,

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

Course Outcomes: The students will learn:

* The fallouts of Rolle’s Theorem that is fundamental to application of analysis to
Engineering problems.

* To apply differential and integral calculus to evaluate definite, improper integrals
and its applications.

* The convergence of sequence and series and to apply different tests of
convergence

* To deal with functions of several variables that are essential i t branches of
engineering.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1 Year)

BTAM203-18 MATHEMATICS II 4L:1T:0P 5 credits
(Ordinary Differential

Equations and Complex Variable)

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in
calculus, Ordinary differential equations and Complex analysis. It aims to equip the students
with standard concepts and tools at an intermediate to advanced level that will serve them
well towards tackling more advanced level of mathematics and applications that they would
find useful in their disciplines.

Detailed Contents:

Section-A

Unit-I: Ordinary differential equations: First Order (12 lectures)

Exact, linear and Bernoulli’s equations, Euler’s equation, Equations not of first degree:
equations solvable for p, equations solvable for Y, equations solvable for x and Clairaut’s
type.

Unit-1I: Ordinary differential equations: Higher orders (13 lectures)

Second order linear differential equations with variable coefficients, method of variation of
parameters, Cauchy-Euler equation: Power series solutions.

Section-B
Unit-lll: Complex Variable — Differentiation (10 lectures)

Elementary functions of complex variables, limit, continuity and differentiability; Cauchy-
Riemann equations, analytic functions, harmonic functions, finding harmonic conjugate;
elementary analytic functions (exponential, trigonometric, logarithm) and their properties;
Conformal mappings, Mobius transformation and its properties.

Unit-1V: Complex Variable — Integration (15 lectures)

Contour integrals, Cauchy-Goursat theorem (without proof), Cauchy Integral formula (without
proof), Liouville’s theorem and Maximum-Modulus theorem (without proof); Taylor's series,
zeros of analytic functions, singularities, Laurent’s series; Residues, Cauchy Residue theorem
(without proof), Evaluation of definite integral involving sine and cosine,
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1 Year)

Branch/Course: COMPUTER SCIENCE AND ENGINEERING

BTAM104-18 Mathematics Paper-1 4L:1T:0P 4 credits |

(Calculus & Linear Algebra)

:

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in
basic calculus and linear algebra. It aims to equip the students with standard concepts and
tools at an intermediate to advanced level that will serve them well towards tackling more
advanced level of mathematics and applications that they would find useful in their
disciplines.

Detailed Contents:
Section-A

Unit-I: Calculus (13 hours)

Rolle’s theorem, Mean value theorems, Statements of Taylor's and Maclaurin theorems with
remainders; Indeterminate forms and L' Hopital's rule; Maxima and minima.

Evaluation of definite and improper integrals; Applications of definite integrals to evaluate
surface areas and volumes of revolutions; Beta and Gamma functions and their properties.

Unit-Il: Matrix Algebra (12 hours)

Matrices, vectors addition and scalar multiplication, matrix multiplication; Linear systems of
equations, linear Independence, rank of a matrix, determinants, Cramer’s Rule, inverse of a
matrix, Gauss elimination and Gauss-Jordan elimination.

Section-B

Unit-lll: Linear Algebra (13 hours)

Vector Space, linear dependence of vectors, basis, dimension; Linear transformations (maps),
range and kernel of a linear map, rank and nullity, statement of rank-nullity theorem, Matrix
associated with a linear map.

Unit-1V: Linear Algebra (Contd.) (12 hours)

Eigenvalues, eigenvectors, symmetric, skew-symmetric, and orthogonal Matrices, eigen bases:
Similar matrices, diagonalization.,




IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)
Suggested Text/Reference Books

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition,Pearson,
Reprint, 2002.

Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sans,
2006.

W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and Boundary Value
Problems, 9th Edn., Wiley India, 2009.

S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984,

E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall
India, 1995.

E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.

J. W. Brown and R. V. Churchill, Complex Variables and Applications, 7'"Ed., Mc-Graw
Hill, 2004.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics,
LaxmiPublications, Reprint, 2008.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36™Edition, 2010,

Course Outcomes: The students will learn:

* The effective mathematical tools for the solutions of differential equations that
model physical processes,

® The tools of differentiation and integration of functions of a complex variable that
are used in various technigues dealing engineering problems.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1 Year)

Suggested Text/Reference Books

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint
2002.

‘]

Erwin Kreyszig, Advanced Engineering Mathematics, ch Edition, John Wiley & Sons, 2006.
D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint
2010.

.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2010.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.

V. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra, Affiliated
East-West press, Reprint 2005.

Course Outcomes: The students will be able

* To apply differential and integral calculus to notions of curvature and to improper
integrals. Apart from various applications, they will have a basic understanding of
Beta and Gamma functions, The essential tools of matrices and linear algebra
including  linear  transformations,  eigenvalues,  diagonalization  and
orthogonalization.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 15t Year)

BTA204-18 Mathematics Paper-I1 4L:1T:0P 4 credits

(Probability & Statistics)

Course Objective:

The objective of this course is to familiarize the students with statistical techniques. It
aims to equip the students with standard concepts and tools at an intermediate to
advanced level that will serve them well towards tackling various problems in the
discipline.

Detailed Content:
Section-A
Unit I: (10 hours)

Measures of Central tendency: Moments, skewness and kurtosis, Variance, Correlation
coefficient, Probability, conditional probability, independence; Discrete random variables,
Independent random variables, expectation of Discrete random variables.

Unit Il: (15 hours)

Probability distributions: Binomial, Poisson and Normal, Poisson approximation to the
binomial distribution, evaluation of statistical parameters for these three distributions,
Correlation and regression - Rank correlation.

Section-B
Unit 11I: (10 hours)

Continuous random variables and their properties, distribution functions and densities,
normal and exponential densities, Curve fitting by the method of least squares- fitting of
straight lines, second degree parabolas.

Unit IV; (15 hours)
Test of significance: Large sample test for single proportion, difference of proportions, single

mean, difference of means, and difference of standard deviations.

Test for single mean, difference of means and correlation coefficients, test for ratio of
variances - Chi-square test for goodness of fit and independence of attributes.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)
Suggested Text/Reference Books

Erwin Kreyszig, Advanced Engineering Mathematics, ch Edition, John Wiley & Sons,
2006.

P. G. Hoel, S. C. Port and C. J. Stone, Introduction to Probability Theory, Universal Book
Stall, 2003 (Reprint).

S. Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.

W. Feller, An Introduction to Probability Theory and its Applications, Vol. 1, 3™ Ed., Wiley,
1968.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
Reprint, 2010.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.

T. Veerarajan, Engineering Mathematics (for semester Ill), Tata McGraw-Hill, New Delhi,
2010.

Course Outcomes: The students will learn:

e The ideas of probability and random variables and various discrete and
continuous probability distributions and their properties. The basic ideas_of
statistics including measures of central tendency, correlation and regressig B
the statistical methods of studying data samples. \v
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1* Year)

Branch/Course: ELECTRONICS & COMMUNICATION ENGINEERING

BTAMI101-18 Mathematics-1 4L:1T:0P 4 credits

(Calculus & Linear Algebra)

Elel

Tuchnical Universh

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in
calculus, multivariate analysis and linear algebra. It aims to equip the students with standard
concepts and tools at an intermediate to advanced level that will serve them well towards
tackling more advanced level of mathematics and applications that they would find useful
in their disciplines.

Detailed Contents:
Section-A

Unit-I: Calculus (10 hours)

Rolle’s theorem, Mean value theorems, Taylor's and Maclaurin theorems with remainders;
Indeterminate forms and L' Hdpital's rule; Maxima and minima; Evaluation of definite and
Improper integrals; Applications of definite integrals to evaluate surface areas and volumes of
revolutions.

Unit-1l: Multivariable Calculus (15 hours)

Limit, continuity and partial derivatives, Total derivative; Tangent plane and normal line;
Maxima, minima and saddle points; Method of Lagrange multipliers; Multiple Integration:
double and triple integrals (Cartesian and polar), change of order of integration in double
integrals, Change of variables (Cartesian to polar), Applications: areas and volumes by (double
integration), Center of mass and Gravity (constant and variable densities).

Section-B

Unit-1ll: Sequences and Series (12 hours)

Convergence of sequence and series, tests for convergence of positive term series: root test,
ratio test, p-test, comparison test; Alternate series and Lebinitz’s test; Power series, Taylor's
series, series for exponential, trigonometric and logarithmic functions.
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IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1* Year)

Unit-IV: Matrices (13 hours)

Algebra of matrices, Inverse and rank of a matrix, introduction of null space and kernel,
statement of rank-nullity theorem; System of linear equations; Symmetric, skew-symmetric and
orthogonal matrices; Determinants; Eigenvalues and eigenvectors; Similar matrices;
Diagonalization of matrices; Cayley-Hamilton Theorem.

Suggested Text/Reference Books

G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson,
Reprint, 2002.

Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
2006.

T. Veerarajan, Engineering Mathematics for first year, Tata McGraw-Hill, NewDelhi, 2008,

B.V. Ramana, Higher Engineering Mathematics, Tata McGraw Hill New Delhi,11""Reprint,
2010.

D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, LaxmiPublications,
Reprint, 2008.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010,

Course Outcomes: The students will learn:

e The fallouts of Rolle’s Theorem that is fundamental to application of analysis to
Engineering problems.

s To apply differential and integral calculus to evaluate definite, improper integrals
and its applications.

e The convergence of sequence and series and to apply different tests of
convergence

e To deal with functions of several variables thatfé?e\'éssential iny%mches of
engineering. Lesart =

| L Zigctical £
PR AN b S S |

e The essential tool of matrices and linear algebra in 53-'Gmwe'hg‘q5@é]ﬁﬁﬁf i




IK Gujral Punjab Technical University
Bachelor of Technology (B. Tech. 1% Year)

BTAM202-18 Mathematics-I1 4L:1T:0P 4 credits

(Differential Equations &
Numerical Methods)

Course Objective:

The objective of this course is to familiarize the prospective engineers with techniques in
linear algebra, transform calculus and numerical methods. It aims to equip the students with
standard concepts and tools of integral transforms, matrices and numerical techniques that
will serve them well towards tackling more advanced level of mathematics and applications
that they would find useful in their disciplines. i@

Detailed Contents:
Section-A

Unit-I: Ordinary Differential Equations: First and higher order (13 hours)

Exact, linear and Bernoulli's equations, Euler's equations, Equations not of first degree:
equations solvable for p, equations solvable for y, equations solvable for x and Clairaut’s type.
Second order linear differential equations with variable coefficients, method of variation of
parameters, Cauchy-Euler equation, Power series solutions.

Unit-ll: Partial Differential Equations: First Order (12 hours)

First order partial differential equations, solutions of first order linear and non-linear PDEs;
Solution to homogenous and non-homogenous linear partial differential equations of second
order by complimentary function an