Maharaja Ranjit Singh Punjab Technical University
Bathinda -151001

-Ei.coj";ﬂ /72,57 Dated : OS~-0|—-20|K
NOTIFICATION

Consequent upon the approval of the Competent Authority and in accordance with the decision of
Board of Governors of the University in its 6% meeting held on 25-07-2017 vide item no. 6.12, the following

Academic Council for the University is hereby constituted:

S. No. Nomenclature Designation Proposed Academic Council ,
1. The Vice-Chancellor: | Chairman | Vice-Chancellor, Maharaja Ranjit Singh Punjab
Technical University, Bathinda-151001(Pb.)

2. The Dean of Member 1. | Dean Faculty (Engineering & Technology)
Faculties: 2. | Dean Faculty (Pharmacy)
(One 3. | Dean Faculty (Commerce & Business
Member) Management)

4. | Dean Faculty (Sciences)
5. | Dean Faculty (Hospitality & Tourism
Management)

6. | Dean Facuity (Architecture & Planning)
7. | Dean Faculty (Humanities & Social Sciences)
3. The Heads of the Members Directors/Heads of Departments/Schools of the
Departments/Schools University and Constituent Colleges/Campuses

of the University:
4, The Principals of ten Members 1. | Asra College of Engineering & Technology,

Colleges affiliated to NH-64, Patiala Sangrur Highway, Villege

the University by Rajpura, Tehsil Bhawanigarh, Distt. Sangrur,
rotation (Provided Pincode-148026 (Pb) o
that no Principal shall 2. | Baba Farid College of Engineering and

be nominated again Technology, Village Deon, Muktsar Road,
unless all others have Distt. Bathinda, Pincode-151001 (Pb)

been nominated at 3. | Bahra Faculty of Information & Technology &
least once) : Business Management, Patiala-Sangrur

National Highway-64, Village Bhedpura, Distt.
Patiala, Pincode-147201 (Pb)

4. | Bhai Gurdas Institute of Engineering &
Technology, Main Patiala Road, National
Highway-64, Sangrur, Pincode-148001 (Pb)

S. | Bharat Group of Colleges, Village
KheraKhurad, Delhi Road, Tehsil Sardulgarh,
Distt. Mansa- 151507 (Pb)

6. | Adesh Institute of Engineering & Technology,
Sadiq Road, Faridkot-151203 (Pb)

7. | DeshBhagat Foundation Group of Institutions,
Ferozpur Road, Moga- 142048 (Pb)

8. | Dr. LT Institute of Management & Technology,
Village Jalalpur, PO Jansla, Near Banur, Tehsil
Rajpura, Distt. Patiala, Pincode-140601 (Pb)

9. | LalaLajpat Rai Institute of Engineering &
Technology, Moga-Ferozepur G.T. Road,
Moga, Pincode-142001 (Pb)

10. | S.D College of Pharmacy, KC Road, Barnala,
Distt. Sangrur, Pincode-148101 (Pb)




5 Two Eminent Members 1. | Chief Engineer
Industrialists (to be Guru Gobind Singh Refinery,
nominated by the HPCL-Mittal Energy Limited,
Board): Vill: Phulokhari, The: Talwandi Sabo, Distt.
Bathinda
2. | General Manager (Production)
Sportking Industries,
Vill: Jeeda, Kotkapura Road, Bathinda
6 Two Eminent Members 1. | Dr. Yogender Kumar Yadav
Technologists(to be Director General (Former),
nominated by the Sardar Swaran Singh National Institute of
Board): Renewable Energy, Jalandhar-Kapurthala Road,
Wadala Kalan,Kapurthala-144601
2. | Dr. M.P.Punia
Vice Chairman, '
All India Council of Technical Education,
Nelson Mandela Marg, Vasant Kunj, New
Delhi-110067
7 Registrar Secretary Registrar, Maharaja Ranjit Singh Punjab
(Ex-Officio) Technical University, Bathinda-151001(Pb.)

The tenure for the nominated members at Sr. No. 4, 5 and 6 shall be 2 years from the date of notification.

In addition to the above, the following members shall be co-opted members of the Academic Council
1. Dean, Academic Affairs;

2. Dean, Research & Development;

3. Dean, Student Welfare;

4. Dean, Planning & Development;

5. Director, College Development Council;

6. Controller of Examination.

Registrar

Copy to

1

The Additional Chief Secretary to Govt. of Punjab,
Department of Technical Education & Industrial Training, Punjab-cum-

Chairman, Board of Governors, Maharaja Ranjit Singh Punjab Technical University, Bathinda.
All concerned.

a—
gistrar



Deans Faculty of MRSPTU, Bathinda 2017

Sr. Name Designation Department Appointment Contact No. E-mail
No.
1 |Prof. (Dr.) Paramjeet Singh Former Registrar Panjab University, Chandigarh. H. No. 2921, Dean, Faculty of Engg. & 9814469688 pjsingh8399@gmail.com
Phase-7, Mohali Technology
2 |Prof. (Dr.) Sanjeev Kumar Director University Institute of Applied Management | Dean, Faculty of Commerce| 0172 2780125, 253, sksharma@pu.ac.in
Sharma Sciences, Punjab University, Sec-14, Chandigarh- & Management 9814487217
160014
3 |Prof. (Dr.) Parikshat Singh Director School of Hospitality and Tourism Management, |Dean, Faculty of Hospitality 9419188260 psmanhas@hotmail.com
Manhas University of Jammu, Jammu (J&K) and Tourism Management
4 |Prof. (Dr.) Paramjit Singh Professor Department of Sociology, Guru Nanak Dev Dean, Faculty of 9417007828, paramiit.judge@gmail.com,pa
Judge University, Amritsar-143005, Humanities and Social 0183-2258802,09 ramjitjudge@yahoo.co.uk
Sciences
5 [Prof. (Dr.) Karamjit Singh Professor & Head Department of Architecture, Dean, Faculty of 9417107403 kschahal@rediffmail.com
Chahal Guru Nanak Dev University, Architecture +91 183 2450601-15
Amritsar-143005
6 [Prof. (Dr.) Ashish Baldi Professor & Head Department of Pharmaceutical Sciences & Dean, Faculty of Pharmacy +91-81250-72348, baldiashish@gmail.com
Technology, MRSPTU, Bathinda 8968423848
7 [Prof. (Dr.) Geeta Hundal Professor Department of Chemistry, Guru Nanak Dev Dean, Faculty of Sciences +91-9888232619, geetahundal@yahoo.com

University, Amritsar-143005

+91-'9501114469
+91-183-22558803



mailto:sksharma@pu.ac.in
mailto:psmanhas@hotmail.com
mailto:paramjit.judge@gmail.com,paramjitjudge@yahoo.co.uk
mailto:paramjit.judge@gmail.com,paramjitjudge@yahoo.co.uk
mailto:kschahal@rediffmail.com
mailto:baldiashish@gmail.com
mailto:geetahundal@yahoo.com

&‘3‘ MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
A DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488
www.mrsptu.ac.in daa.mrsstu@gmail.com, daa@mrsptu.ac.in

FACULTY OF ENGINEERING & TECHNOLOGY
(01.10.17 to 30.09.19)
Faculty of Engineering & Technology is hereby proposed for a period of two years (01.10.17
to 30.09.19).

S.N. | Nomenclature Name & Address Designation

01 | Dean, Faculty 1. Prof. (Dr.) Paramjeet Singh, Chairperson
H. No. 2921, Phase-7, Mohali (Ph. 9814469688)
pjsingh8399@gmail.com

02 | All Heads of 1. Dr. Ashok K. Goel, Members
University Dept. Professor, Dept. of Electr. & Comm. Engg, GZS
of various Campus CET, Bathinda
branches of the (8872500259) ashokkgoyall@gmail.com
faculty in the 2. Dr. Balwinder Singh,
University Professor, Department of Mech. Engg. GZS

Campus CET Bathinda
(8872500275) drbwssidhu07@gmail.com

3. Dr. Manjeet Bansal,
Professor, Department of Civil Engineering,
GZS Campus CET, Dabwali Road, Bathinda-
151001
(9815126102) push_kar5@yahoo.com.

4. Dr. Naresh Kumar Garg,
Professor & Head, GZSCCET, Dabwali Road,
Bathinda
(8725072422, 9463077886)
cse.gzscet@gmail.com

5. Dr. Sarabjeet Kaur Bath,
Professor and Head, Department of Electrical
Engineering, GZS Campus CET Bathinda
(9463836070, 8725072420)
skbath77@gmail.com

6. Dr. Devanand Uttam,
Associate Professor, Department of Textile
Engineering, GZS Campus College CET,
Bathinda-151001
(9417233925) d_a_uttam@yahoo.com

7. Dr. Gurpreet Singh,
Associate Professor Department of CSE &
Director, PIT Rajpura
(8195965203) myselfgurpreet@gmail.com

8. Dr. Amit Kumar Manocha,
Associate Professor, Department of EE, PIT
GTB Garh Moga
(9996800758) manocha82@gmail.com



http://www.mrsptu.ac.in/
mailto:daa.mrsstu@gmail.com
mailto:daa@mrsptu.ac.in
mailto:skbath77@gmail.com
mailto:d_a_uttam@yahoo.com
mailto:myselfgurpreet@gmail.com
mailto:manocha82@gmail.com

03

All Professors in
Faculty from
University
Deptts./
Constituent
/Affiliated
Colleges

10.

11.

12.

13.

Dr. Savina Bansal,

Professor, Dept. of Electr. & Comm Engg, GZS
Campus CET, Bathinda.

(8146600954) savina.bansal@gmail.com

Dr. Rakesh Kumar Bansal,

Professor, Dept. of Electr. & Comm. Engg,
GZS Campus CET, Bathinda.

(9463000954) drrakeshbansal@gmail.com
Dr. Jyoti Saxena,

Professor, Department of Electronics and
Communication Engineering, GZS Campus
CET Bathinda

(8725072489) jyotianupam@yahoo.com

Dr. Rajeev Kumar Varshney,

Professor, Dept. of Textile Engineering, GZS
Campus CET, Bathinda

(8872500271) textilegzscetbti@gmail.com
Dr. Sanjiv Kumar Aggarwal,

Prof., Deptt. of Civil Engg. GZS Campus CET,
Bathinda

(9478022281)
sanjiv_aggarwal@rediffmail.com

Dr. Rakesh Kumar Singla,

Prof., Deptt. of Civil Engg., GZS Campus CET,
Bathinda (Structural Engg.)

(7589196148) rkumar_s@rediffmail.com

Dr. Paramjit Singh,

Professor CSE Dept. GZSCCET, Bathinda
(8725072459) param2009@yahoo.com

Dr. Shaveta Rani,

Professor CSE, GZSCCET, Bathinda,
(8284011796) garg_shavy@yahoo.com

Dr. Bal Krishan,

Professor, Deptt. of Civil Engg., GZS Campus
CET, Bathinda (Structural Engg.)
(8872320600) balkrishandr@yahoo.com

Dr. Kewal S. Panesar,

Professor, Dept. of Mech Engg, North West
Institute of Engineering & Technology,
Dhudike Takhanwadh Link Rd., Dhudike,
Punjab 142053

(9417472592) kewal_me@northwest.ac.in
Dr. Lakhwinder Singh,

Professor, Department of Electrical
Engineering, BBSB CET Fatehgarh Sahib
(9814508213, 8872007780)
b_lakh@yahoo.com,

Dr. Anupam Kumar

Professor, Department of Textile Engg
GZSCCET, Bathinda,

(9417025296) anup28298@yahoo.com

Dr. Balraj Singh,

Professor ECE deptt, GZSCCET, Bathinda &
Director Academics (On Deputation) PSBTE &

Members



mailto:jyotianupam@yahoo.com
mailto:textilegzscetbti@gmail.com
mailto:sanjiv_aggarwal@rediffmail.com
mailto:_s@rediffmail.com
mailto:balkrishandr@yahoo.com
mailto:b_lakh@yahoo.com
mailto:anup28298@yahoo.com

14.

15.

16.

17.

18.

19.

20.

IT, Chandigarh

(9781649000) drbss.sidhu@gmail.com

Dr. Rajesh Gupta,

Professor, Deptt. of Mech. Engg., GZSCCET,
Bathinda

(8872500261) rg91@rediffmail.com

Dr. Rajiv Arora,

Head, Dept. of Chemical Engineering SBS
State Technical Campus, Moga Road (NH-95),
Ferozepur-152004 (Punjab)

(9463385619) rajiv_fzr@yahoo.com

Dr. Manoj Mittal,

Professor, Dept. of Production Engineering, Bhai
Maha Singh College of Engg. & Tech, Sri
Muktsar Sahib-152026 (Punjab)
(9216502012) manojmittal 74@yahoo.com

Dr. Atul Khurana,

Professor, Dept. of Computer Science &
Engineering, Aryabhatta Group of Institutes,
NH-71, Bajakhana Road, Barnala-148101
(Punjab)

(9872677011, 9781804634)
drmittalajay@gmail.com

Dr. Umesh Kumar Garg,

Professor, IT, Guru Tegh Bahadur Khalsa
Institute of Engineering & Technology, V.P.O.
Chhapian Wali, Distt. Muktsar, Malout-152107
(Punjab)

(9317945008) gtbkcp2006@gmail.com

Dr. P.B. Mahapatra,

Professor, Ghubaya College of Engg. & Tech.,
Sukhera Bodla, Jalalabad West-152024
(Punjab)

(9478210661) gcetpb@gmail.com

Dr. Swaranjit Singh,

Professor, Dept. of Electronics &
Communication Engg., Desh Bhagat Group of
Institutions, Ferozepur Road, Dagru-142048
(Punjab)

(9876409200) sawarnjit@live.ca,
dbfgoi@gmail.com

04 | Two Associate 1. Er. Charanjit Singh, Members
Professors by Associate Professor, Deptt. of Mech. Engg.,
seniority by GZSCCET, Bathinda
rotation for a (8195888988) charanjitmech@gmail.com
period of 2 years | 2. Er. Gurpreet Singh Bath,
from Univ. Associate Professor, Department of Civil
Depts./ Engineering, GZS Campus CET, Dabwali Road,
Constituent/ Bathinda-151001
Affiliated (9417171710) gpsbath66@gmail.com.
Colleges
05 | Two Assistant 1. Er. Parikshit Paul, Members

Professors by
seniority by

Assistant Professor, Department of Textile
Engg., GZSCCET, Bathinda



http://gmail.com/
mailto:rg91@rediffmail.com
mailto:rajiv_fzr@yahoo.com
mailto:sawarnjit@live.ca
mailto:dbfgoi@gmail.com
mailto:charanjitmech@gmail.com

rotation for a

(9417645348) parikshit_paul@yahoo.com

period of 2 years [2. Dr. Kamaljit Singh Boparai,
from Univ. Assistant Professor, Department of Mechanical
Depts./ Engg., GZSCCET, Bathinda
Constituent / (9988041549)
Affiliated kamaljitboparai2006@yahoo.co.in
Colleges
06 | In case any 1. Dr. Harminder Singh Bindra, Members
branch is not Head, Department of Information Technology,
represented above MIMIT, Malout
in the Faculty by (9872928828) bindra.harminder@gmail.com
a representative
from Affiliated
Colleges, then
add here up to
two HODs from
Affiliated
Colleges in the
concerned branch
by rotation
07 | One expertin 1. Dr.S.M. Ishtiage, Members
each branch from Professor, Department of Textile Technology,
outside 1T, Delhi
University. (9871692079) ishtiaque@textile.iitd.ernet.in
2. Dr. Sehijpal Singh,
Professor & Head, Deptt. of Mech. Engg.,
GNEC, Ludhiana
(9855279865) mech@gndec.ac.in
3. Dr.D.C. Saxena,
Professor, Department of Food Engineering &
Technology, SLIET, Longowal, Sangrur
(9815608859) dcsaxena@yahoo.com
4. Dr. Yadwinder Singh Brar,
Professor, Department of Electrical Engineering,
PIT, Kapurthala
(9478098013) braryadwinder@yahoo.co.in
5. Dr. Rajesh Bhatia,
Professor, CSE Dept., PEC Technological
Campus, Sector-12, Chandigarh-160012
(9463369282, 0172-2753854) rbhatia@pec.ac.in
Subject Experts | 1. Dr. Tanuja Srivastawa, Members
Head, Dept. of Food Technology, Bhai Gurdas (Co-opted)

Institute of Engineering & Technology, Main
Patiala Road, Sangrur—148001 (Punjab)
(9814847492) tanusriva@yahoo.co.in

Dr. Sandeep Mann,

Principal Scientist (APE) & HOD Transfer of
Technology Division, ICAR-Central Institute of
Post-Harvest Engineering & Technology.
Ministry of Agriculture and Farmer's
Welfare, Govt. of India.

P.O. P.A.U. Ludhiana

(9463043396) sandeep_mann76@yahoo.com



mailto:parikshit_paul@yahoo.com
mailto:mech@gndec.ac.in
mailto:braryadwinder@yahoo.co.in
mailto:rbhatia@pec.ac.in
mailto:tanusriva@yahoo.co.in
mailto:sandeep_mann76@yahoo.com

The major functions of each Faculty shall be to supervise, discuss and decide on all matters
pertaining to courses of studies, teaching schemes and other academic matters falling in their
respective fields.

Dean Academic Affairs



P

DABWALI ROAD, BATHINDA-151001

www.mrsptu.ac.in

DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,

[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

FACULTY OF ARCHITECTURE & PLANNING

(01.10.17 to 30.09.19)

Faculty of Architecture & Planning is hereby proposed for a period of two years (01.10.17 to

30.09.19).
S.N. Nomenclature Name & Address Designation
01 | Dean, Faculty 1. Ar. (Dr.) Karamjit Singh Chahal, Chairperson
Professor, Department of Architecture, Guru
Nanak Dev University, Off NH-1, Amritsar
(9417107403) kschahal@rediffmail.com
02 | All Heads of 1. Ar. Ripu Daman Singh, Member
University Deptts Associate Professor, GZS Campus CET, Bathinda
of various (8872500273, 9815222335)
branches of the ripu_jatinder@yahoo.co.in
Faculty in Univ.
03 | All Professors in  |1. Ar. Avinash Singh, Members
Faculty from Professor, SBS State Technical Campus,
University Ferozepur
Deptts./ (9888612612) avinash_dadhwal@rediffmail.com
Constituent 2. Ar. Ranjeet Kaur,
[Affiliated Associate Professor, GZS Campus CET, Bathinda
Colleges (9988486889) ranjeetkjohal@yahoo.co.in
04 | Two Associate 1. Ar. Bhupinder Pal Singh, Members
Professors by Associate Professor, GZS Campus CET, Dabwali
seniority by Road, Bathinda
rotation for a (9417755569) bpaldhot@hotmail.com.
period of 2 years |2. Ar. Jatinder Kaur,
from Univ. Associate Professor, GZS Campus CET, Dabwali
Depts./Constituent | Road, Bathinda
|Affiliated (9878022335) ar.jatinder@gmail.com
Colleges
05 | Two Assistant 1. Ar. Kapil Arora, Members
Professors by Assistant Professor, GZS Campus CET, Dabwali
seniority by Road, Bathinda
rotation for a (9914146068) arkapilarora@gmail.com
period of 2 years |2. Ar. Sandeep Singh,
from Univ. Assistant Professor, SBS State Technical Campus,
Depts./constituent Ferozepur
College/affiliated (9888778800) ar.sandeepsingh@yahoo.com
College
06 | In case any branch NA

is not represented
above in the
Faculty by a
representative



http://www.mrsptu.ac.in/
mailto:daa.mrsstu@gmail.com
mailto:daa@mrsptu.ac.in
mailto:ripu_jatinder@yahoo.co.in
mailto:avinash_dadhwal@rediffmail.com
mailto:bpaldhot@hotmail.com
mailto:ar.jatinder@gmail.com
mailto:arkapilarora@gmail.com
mailto:ar.sandeepsingh@yahoo.com

from Affiliated
Colleges, then add
here up to two
HODs from
Affiliated
Colleges in the
concerned branch

by rotation

07 | One expert in 1. Ar. Jit Kumar Gupta, Members
each branch from Retd. Chief Town Planner, UT, Chandigarh
outside Univ. (9041026414) jit.kumar1944@gmail.com

2. Dr. Prabhjot Kaur,
Professor, IK Gujral PTU Mohali Campus, C-102,
Industrial Area, Phase-7, Mohali
(9780811342) pkaurdap@gmail.com

3. Ar. Sohan Lal Saharan,
Associate Professor, CCA, Chandigarh
(9417303195) saharansohan@hotmail.com

4. Ar. (Dr.) Sarbjot Singh Behl,
Prof. & Head, Department of Architecture, Guru
Nanak Dev University, Off NH-1, Amritsar-
143005
(9814593666) sarbjotbehl@yahoo.com

5. Ar. (Dr.) Bhanu Marwaha,
Prof. & Head, Department of Architecture, NIT,
Hamirpur
(9459317508) bhanu@nith.ac.in

The major functions of each Faculty shall be to supervise, discuss and decide on all matters
pertaining to courses of studies, teaching schemes and other academic matters falling in their
respective fields.

Dean Academic Affairs



mailto:jit.kumar1944@gmail.com
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mailto:saharansohan@hotmail.com
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DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

FACULTY OF SCIENCES
(01.10.17 to 30.09.19)

Faculty of Sciences is hereby proposed for a period of two years (01.10.17 to 30.09.19).

S.N.

Nomenclature

Name & Address

Designation

01

Dean, Faculty

1. Dr. Geeta Hundal,

Professor, Deptt. of Chemistry, GNDU, Amritsar
(Ph. 09501114469) geetahundal@yahoo.com

Chairperson

02

All Heads of
University
Deptts. of
various branches
of the Faculty in
the University

. Dr. Sandeep Kansal,

Professor & Head, Department of Physics,
GZS Campus CET, Dabwali Road Bathinda—
151001

(8725072490) skansal2k1@yahoo.com,
head.physics.gzs@gmail.com

. Prof. Karanvir Singh,

Head, Department of Applied Mathematics, GZS
Campus CET, Dabwali Road, Bathinda — 151001
(8872211150) karanvirs786@gmail.com

. Dr. Seema Sharma,

Associate Professor & Head, Department of
Chemistry, GZS Campus CET, Bathinda
(9417114169, 8725072411)
harprit6920@gmail.com

. Mr. Sanjay Bhatnagar,

Head, Department of Computer Applications,
GZS Campus CET, Bathinda
(8725072319) bhatnagar.sanjay@hotmail.com

. Dr. Kawaljit Singh Sandhu,

Associate Professor, Department of Food Science
and Technology, MRSPTU, Bathinda
(9896268539) kawsandhu@rediffmail.com

Members

03

All Professors in
Faculty from
Univ. Deptts.
Const./
Affiliated
Colleges

. Dr. Gursharan Singh,

Professor, GZS Campus CET, Bathinda
(8725072488, 9417628270)
gursharans82@gmail.com

. Dr. J.S. Hundal,

Professor, GZS Campus CET, Bathinda
(8872500251) jshundal@yahoo.com

. Dr. R.P. Gupta,

Head, Dept. of Bio-Technology, BIS Institute of
Sciences and Technology, (Gagra Campus) Moga-
Amritsar Highway, Gagra-142043, Moga, Punjab
(9878822104) rpguptal947@gmail.com

. Dr. Manoj Bali,

Professor, Baba Hira Singh Bhattal Institute of

Members



http://www.mrsptu.ac.in/
mailto:daa.mrsstu@gmail.com
mailto:daa@mrsptu.ac.in
mailto:geetahundal@yahoo.com
mailto:skansal2k1@yahoo.com
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mailto:harprit6920@gmail.com
mailto:bhatnagar.sanjay@hotmail.com
mailto:gursharans82@gmail.com
mailto:rpgupta1947@gmail.com

9.

10.

11.

Engineering & technology, Lehragaga
(7087000702, 8054644823)
drmanojbali@gmail.com
Dr. A.K. Tyagi,
Professor, Department of Physics, SBS State
Technical Campus, Ferozepur-152004
(9463000886) akt@aol.in
Dr. Archana Gupta,
Professor, Dept. of Physics, Swami Vivekanand
Group of Institutes Chandigarh-Patiala Highway,
Sector-8, Ramnagar, Banur, Chandigarh-140601
(7837300487) director_ac@sviet.ac.in
Dr. Awdesh Pandey,
Professor, Guru Ram Das Institute of Engg. & Tech.
Lehra Bega-151111, Barnala Road, Bathinda,
Punjab
(8146223456) mrawdeshpandey@gmail.com,
grdietacademics@gmail.com
Dr. M.S. Dhanju,
Professor, Dept. of Bio-Technology, BIS Group of
Institutions (Gagra Campus) Moga-Amritsar
Highway, Gagra-142043, Moga, Punjab
(9872208277) mukhtardhanju@gmail.com
Dr. Virinder Singh,
Professor, Department of Chemistry, Baba Banda
Singh Bahadur College of Engineering, Fatehgarh
Sahib
(9914349612) virinder.singh@bbsbec.ac.in
Dr. Amritbir Singh,
Professor, Department of Mathematics, Baba
Banda Singh Bahadur College of Engineering,
Fatehgarh Sahib
(9914241230) amritbir.singh@bbsbec.ac.in
Dr. Harbax S. Bhatti,
Professor, Department of Mathematics, Baba
Banda Singh Bahadur College of Engineering,
Fatehgarh Sahib
(8872035211) hod_as@bbsbec.ac.in,
bhattihs100@yahoo.com

04

Two Associate
Professors by
seniority by
rotation for a
period of 2 years
from Univ.
Depts./
Constituent/
Affiliated
Colleges

1.

Dr. Jaskaran Singh,

Associate Professor, Department of Mathematics,
MIMIT, NH-15, Near New Grain Market, Green
Field Enclave, District Shri Mukatsar Sahib,
Malout-152107

(9356737037) bhullarjaskarn@rediffmail.com

. Dr. Lalit Sharma,

Associate Professor, Department of Chem., Dept. of
Applied Sciences, Shaheed Bhagat Singh State
Technical Campus, Moga Road (NH-95),
Ferozepur-152004

(9872069500) lalitlalit64@rediffmail.com

Members
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mailto:director_ac@sviet.ac.in
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05

Two Assistant
Professors by
seniority by
rotation for a
period of 2 years
from Univ.
Depts./constitue
nt College/
Affiliated
Colleges

1. Dr. Anju Sharma,
Assistant Professor, Department of Computer
Applications, GZS Campus CET, Bathinda
(Ph. 7888874425) phdanju@gmail.com

2. Mrs. Rajinder Kaur Sangha,
H.O.D. Fashion Technology, DBFGI, Moga
(9988255255) rajinderkaursangha@gmail.com

Members

06

In case any
branch is not
represented
above in the
Faculty by a
representative
from affiliated
Colleges, then
add here up to
two HODs from
Affiliated
Colleges in the
concerned
branch by
rotation

NA

Members

07

One Subject
expert in each
branch from
outside
University.

1. Dr. Sushil Mittal,
Professor, Department of Chemistry, Thapar
University, P.O Box 32, Patiala, Pin -147004
(175-2393021, 9815653261)
smittal2001@yahoo.com

2. Dr. S.S. Bhatia,
Professor, Department of Mathematics, Thapar
University, P.O Box 32, Patiala, Pin -147004
(0175-2393022) ssbhatia@thapar.edu

3. Dr. B.S. Bajwa,
Professor, Department of Physics, GND University,
Grand Trunk Rd, Off NH 1, Amritsar-143005
(9914116916) bshajwal@gmail.com

4. Dr. K.N. Chatterjee,
Professor & Head, Fashion & Apparel Engineering
Research and Consulting, The Technological
Institute of Textile & Sciences, Birla Colony,
Bhiwani, Haryana-127021
(9255176649) kn.chatterjee@gmail.com

5. Dr. Sarbjit Singh Bal,
Dean Agriculture, Baba Farid College, Deon,
Bathinda
(9501115223) drssbal@yaho0.co.in

6. Dr. Gurcharan Kaur,
Professor, Department of Biotechnology, GND
University, Off NH 1, Amritsar-143005
(9815450737) kgurcharan.neuro@yahoo.com

Members



mailto:phdanju@gmail.com
mailto:kn.chatterjee@gmail.com
mailto:drssbal@yahoo.co.in
mailto:kgurcharan.neuro@yahoo.com

The major functions of each Faculty shall be to supervise, discuss and decide on all matters
pertaining to courses of studies, teaching schemes and other academic matters falling in their
respective fields.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,

[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

FACULTY OF PHARMACY
(01.10.17 to 30.09.19)

Faculty of Pharmacy is hereby proposed for a period of two years (01.10.17 to 30.09.19).

S.N. Nomenclature Name & Address Designation
01 | Dean, Faculty . Dr. Ashish Baldi Chairperson
Professor & Head, Department of Pharmaceutical
Sciences & Technology, MRSPTU, Bathinda
(8968423848) baldiashish@gmail.com
02 | All Heads of . Dr. Ashish Baldi Member
University Professor & Head, Department of Pharmaceutical
Departments of Sciences & Technology, MRSPTU, Bathinda
various branches of (8968423848) baldiashish@gmail.com
the Faculty in
University
03 | All Professors in . Prof. R.K. Narang Members
Faculty From ISF College of Pharmacy, G.T. Ferozepur Road, NH
University 95, P.0O. Ghal Kalan, Moga
Departments/ (9878696688) drrknisf@gmail.com
Constituent . Prof. G.S. Roy
/Affiliated Colleges Baba Ishar Singh College of Pharmacy, Kot-ise-khan,
Dharmkot Road, Tehsil Zira, District Moga
(9878822103) soham_ronkini@yahoo.com
04 | Two Associate . Dr. Puneet Kumar Members
Professors by Associate Professor, Department of Pharmaceutical
seniority by Sciences & Technology, MRSPTU, Bathinda
rotation for a period (9876100692) punnubansal79@gmail.com
of 2 years from . Dr. Uttam Kumar Mandal
Univ. Depts./ Associate Professor, Department of Pharmaceutical
constituent College/ Sciences & Technology, MRSPTU, Bathinda
affiliated College (9872419542) mandalju2007@gmail.com
05 | Two Assistant . Mr. Amit Sharma Members
Professors by ISF College of Pharmacy, G.T. Ferozepur Road, NH
seniority by 95, PO Ghal Kalan, Moga
rotation for a period (9646755140) choice.amit@gmail.com
of 2 years from . Ms. Sonia Pahuja
Univ. Depts./ Swami Vivekanand College of Pharmacy, Chandigarh,
Constituent/ Ramnagar, Banur, District Patiala
Affiliated Colleges (9815613484) pharmsoniapahuja@gmail.com
06 | In case any branch . Prof. Rakesh Garg Members

is not represented
above in the
Faculty by a
representative from
Affiliated Colleges,
then add here up to

(Pharmacognosy) S.D. College of Pharmacy,
Pakka College Road, Barnala
(9417493032) rakeshgogi@rediffmail.com

. Prof. Baljinder Singh Bajwa

(Pharmaceutical Chemistry) Lala Lajpat Rai College
of Pharmacy, Moga — Ferozepur GT Road, Near P.S.



http://www.mrsptu.ac.in/
mailto:daa.mrsstu@gmail.com
mailto:daa@mrsptu.ac.in

two HODs from
affiliated Colleges
in the concerned
branch by rotation

Sadar, Moga
(9815640751) bajwabaljinder@yahoo.co.in

07 | One Subject Expert
in each branch from
outside University.

. Dr. Raj Kumar

In-charge, Centre for Pharmaceutical Sciences &
Natural Products, Central University of Punjab,
Bathinda

(9914567224) raj.khunger@gmail.com

. Dr. R.K. Goel

Professor, Department of Pharmaceutical Sciences &
Drug Research, Punjabi University, Patiala
(9417881189) goelrkpup@gmail.com

. Dr. Harish Dureja

Dept. of Pharmaceutical Sciences
Maharishi Dayanand University, Rohtak
(7850088000) harishdureja@gmail.com

Members

The major functions of each Faculty shall be to supervise, discuss and decide on all matters
pertaining to courses of studies, teaching schemes and other academic matters falling in their

respective fields.

Dean Academic Affairs
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DABWALI ROAD, BATHINDA-151001

DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,

[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa@mrstu.ac.in, daa.mrsstu@gmail.com

FACULTY OF COMMERCE & BUSINESS MANAGEMENT

(01.10.17 to 30.09.19)

Faculty of Commerce & Business Management is hereby constituted for a period of two years
(01.10.17 to 30.09.19).

Sr. | Nomenclature Name & Address Designation
no
01 | Dean, Faculty . Dr. Sanjeev Sharma, Chairperson
Professor, University Institute of Applied
Management Sciences (Ph. 09814487217)
sksharma@pu.ac.in
02 | All Heads of . Dr. Suman Kathuria, Member
University In-charge, Deptt. of Hum. & Mgmt. Studies, GZS
Deptts of Campus College of Engineering & Technology,
various Bathinda
branches of the (8725072428) mgthod@mrsptu.ac.in
Faculty in the
University
03 | All Professorsin | 1. Dr. Gurdip Singh Batra, Members
Faculty from Professor, School of Management Studies, (Co-opted)
University Punjabi University, Patiala
Deptts./ (9855028013) batra.gurdip@gmail.com
Constituent . Dr. B.S. Bodla,
| Affiliated Professor, University School of Management,
Colleges Kurukshetra University, Haryana
(Not Available) (9466174087) bsbkuk@gmail.com
. Dr. Ramesh Chander,
Professor, University School of Management,
Kurukshetra University, Haryana
(9466535510) dalal.kuk@gmail.com
04 | Two Associate . Dr. R.P. Singh, Members
Professors by Associate Professor, Deptt. of Hum. & Mgmt.,
seniority by SBSSTC, Ferozepur
rotation for a (8054011077) rpsinghromy@gmail.com
period of 2 . Dr. Bhupinder Singh Bhullar,
years from Head Department of Mgt., BBSEC, Fatehgarh
Univ. Depts./ Sahib
Constituent (9814051870) bhullbs@yahoo.com
|Affiliated
Colleges
05 | Two Assistant . Dr. Veerpaul Kaur Maan, Members

Professors by
seniority by
rotation for a
period of 2
years from

Assistant Professor, Deptt. of Hum. & Mgmt.
Studies, GZS Campus College of Engineering &
Technology, Bathinda (Ph. 09814503254)
veerpaulkaurl@rediffmail.com

. Dr. Jiwan Jyoti Maini,



mailto:daa@mrstu.ac.in

Univ. Depts./ Assistant Professor, MIMIT, Malout
Constituent / (Ph. 9417941014) jjmaini@gmail.com
Affiliated
Colleges
06 | In case any . Dr. M.K. Kulshrestha, Members
branch is not Principal, Guru Gobind Singh College,
represented Giddarbaha
above in the (8968412900) m_k_kulshrestha@yahoo.co.in
Faculty by a . Dr. Karminder Ghuman,
representative Associate Professor, (Marketing, corporate trainer,
from affiliated consultant, researcher and institution builder)
Colleges, then TIET (Deemed to be University) Patiala
add here up to (9569612233) karminder@thapar.edu
two HODs from
affiliated
Colleges in the
concerned
branch by
rotation
07 | One Subject . Dr. Pardeep Kumar Jain, Members

Expert in each
branch from
outside
University.

Professor, Deptt. of Management and Hum.,
SLIET, Longowal
(9781300364) pardeep_jain2000@yahoo.com

. Dr. M. Kanchan,

Associate Professor, (Financial Accounting,
Management Accounting, Corporate Finance and
Corporate Governance), TIET, (Deemed to be
University) Patiala

(7087404204) mkanchan@thapar.edu

. Dr. Luxmi,

Associate Professor (Human Resource
Management), University Business School, Panjab
University, Chandigarh

(9463888038) luxmi@pu.ac.in,
luxmimalodia@yahoo.com

. Dr. Jasveen Kaur,

Associate Professor & Head, University Business
School, Guru Nanak Dev University, Amritsar
(9356100011) jasveenkaurgndu@gmail.com

The major functions of each Faculty shall be to supervise, discuss and decide on all matters
pertaining to courses of studies, teaching schemes and other academic matters falling in their
respective fields.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
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FACULTY OF HOSPITALITY & TOURISM MANAGEMENT

(01.10.17 to 30.09.19)

Faculty of Hospitality and Tourism Management is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

S.N. Nomenclature Name & Address Designation
01 | Dean, Faculty 1. Prof. (Dr.) Parikshat Singh Manhas, Chairperson
School of Hospitality and Tourism Management,
University of Jammu, Jammu
(9419188260) psmanhas@hotmail.com
02 | All Heads of University Department not presently available Members
University Deptts.
of various
branches of the
Faculty in the
University
Academic Council | 1. Dr. R.H. Taxak, Member
appointee Professor, Department of Tourism and Hotel (Co-opted)
Management, Kurukshetra University,
(9416782444) rhtaxak@kuk.ac.in
03 | All Professors in . Dr. Prashant Kumar Gautam, Members
Faculty from Associate Professor & Director, University (Co-opted)
University Deptts./ Institute of Hotel & Tourism Management,
Constituent Panjab University, Chandigarh
Colleges/Affiliated (9815976444) prashantgautam@pu.ac.in
Colleges . Prof. Rajnit Kohli,
(Not Available) Principal, Institute of Hotel Management Catering
Technology & applied Nutrition, Bathinda (0164-
2430454, 978002223) ihm@ihmbti.com
04 | Two Associate . Dr. Ramjit Members
Professors by Assistant Professor (Tourism Management) (Co-opted)

seniority by
rotation for a
period of 2 years
from Univ. Depts./
Constituent
College/Affiliated
Colleges

(Not Available)

Department of Tourism Studies, Central University
of Kashmir, Nowgam Campus-1, Wanbal,
Srinagar-190015 (J & K) India

(9858520378, 9419291269)
ramjitmonu@yahoo.co.in

2. Dr. Arun Singh Thakur,

Assistant Professor, University Institute of Hotel &
Tourism Management, Punjab University,
Chandigarh

(9465226116) aunthakur@pu.ac.in



mailto:daa@mrstu.ac.in
mailto:prashantgautam@pu.ac.in
http://cukashmir.ac.in/faculty_profile.aspx?sid=37&did=22&pag=193&id=52
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mailto:ramjitmonu@yahoo.co.in

05 | Two Assistant 1. Dr. Arun Sharma Members
Professors by Asst. Prof. Tourism Management, Maharaja (Co-opted)
seniority by Agrasen School of Management,
rotation for a Maharaja Agrasen University Baddi, HP, India
period of 2 years 174103.
from Univ. depts./ (9418358007) sharma.arun84@gmail.com
constituent . Jaswinder Singh
College/ affiliated Assistant Professor, UIHTM Panjab University,

College Chandigarh-160014
(Not Available) (9041489099) jaswinder_chef@yahoo.co.in

06 | Incase any branch | 1. Raj Kumar Members
IS not represented Head of The Department (Hotel Management) (Co-opted)
above in the Amritsar College of Engg. & Tech., Amritsar
Faculty by a (0183-5069530, 5069532, 8872072609)
representative rajkumar8620@gmail.com
from Affiliated . Ashish Nikhanj
Colleges, then add Senior Lecturer, IHM Bathinda (Under National
here up to two Council of Hotel Management and Catering Tech.)

HODs from (7837333446, 9736003737)
Affiliated Colleges nikhanjhotelier@gmail.com
in the concerned
branch by rotation
(Not Available)
07 | One Subject expert | 1. Mr. Nikhil Singh Charak Member(s)

in each branch
from outside
University

Programme Manager-B Voc Retail Management
and Tourism Hospitality School of Vocational
Studies, Ambedkar University, Delhi Shivaji Marg,
Karampura Campus-110015

(9419301059) nikhil@aud.ac.in

The major functions of each Faculty shall be to supervise, discuss and decide on all matters
pertaining to courses of studies, teaching schemes and other academic matters falling in their
respective fields.

Dean Academic Affairs
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Programmes:
1. B. Arch.
2. M. Arch.

Board of Studies
Architecture & Planning
(01.10.17 to 30.09.19)

Board of Studies in Architecture & Planning is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

S.N. Nomenclature Name & Address Designation
(i) | Head of the 1. Ar. Ripu Daman Singh, Chairperson
University Head, GZS Campus CET, Dabwali Road, (Ex-officio)
Department Bathinda (8725072417, 9815222335)
concerned ripu_jatinder@yahoo.co.in
(i1) | One Faculty . Ar. Bhupinder Pal Singh Dhot, Member(s)
Member from Associate Professor, GZS Campus CET,
University Dabwali Road, Bathinda
Department (9417755569) bpaldhot@hotmail.com
concerned (of each
specialization)
(iii) | One Subject Expert Dr. Sandeep Dua, Member
(in the subject from Professor, Deptt. of Architecture, GNDU,
outside the Univ.) Amritsar (9872253455)
duasandeepl8@rediffmail.com
(iv) | Two Subject Dr. Karamjit Singh Chahal, Members
Experts (nominated Associate Professor, Deptt. of Architecture,
by the Vice GNDU, Amritsar
Chancellor) (9417107403) kschahal@rediffmail.com
Dr. Mahua Mukherjee,
Associate Professor, IIT Roorkee,
(01332-285334/285036)
mahuafap@iitr.ac.in
(v) | Two Faculty . Ar. Jatinder Kaur, Members
Members (from Associate Professor, GZS Campus CET,
Affiliated/ Dabwali Road, Bathinda
Constituent (9878022335) ar.jatinder@gmail.com
Colleges) . Ar. Kapil Arora,
Assistant Professor, GZS Campus CET,
Dabwali Road, Bathinda
(9914146068) arkapilarora@gmail.com



http://www.mrsptu.ac.in/
mailto:daa.mrsstu@gmail.com
mailto:daa@mrsptu.ac.in
mailto:bpaldhot@hotmail.com
mailto:ar.jatinder@gmail.com
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(vi) | One Representative | 1. Ar. Rimpesh Sharma, Member
(from Industry/ Principal Architect, InGenious Studio Pvt.
Corporate sector) Ltd. Gurgaon (918130213222)
rimpesh@ingeniousstudio.in
rimpesh.sharma@gmail.com

(vii) | One Post Graduate | 1. Ar. Amandeep Kaur, Member
meritorious Assistant Professor, GZS Campus CET,
alumnus Dabwali Road, Bathinda

(8872800226) ar.amankhiva@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the
department/institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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Programme:
1. B. Tech. (Agriculture Engineering)
Board of Studies in Agriculture Engineering is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

Board of Studies
Agriculture Engineering
(01.10.17 to 30.09.19)

Expert (from
outside the Univ.)

Senior Research Engineer, Soil and Water
Engineering, College of Agriculture
Engineering, Punjab Agriculture University,
Ludhiana

S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available Chairperson
University (Ex-officio)
Department
concerned
Academic Council | 1. Dr. Sandeep Mann, Chairperson
appointee Principal Scientist (APE) & HOD Transfer of (Co-opted)
Technology Division, ICAR-Central Institute of
Post-Harvest Engineering & Technology.
Ministry of Agriculture and Farmer's Welfare,
Govt. of India.
P.O. P.A.U. Ludhiana (9463043396)
sandeep_mann76@yahoo.com
(if) | One Faculty . Dr. Gursahib Singh Manes, Member(s)
Member from Senior Research Engineer, (Co-opted)
University Farm Machinery and Power Engineer (FMPE),
Department College of Agriculture Engineering, Punjab
concerned (of each Agriculture University, Ludhiana
specialization) (9815959515) manesgs@pau.edu
(Not Available) . Dr. Baldev Dogra,
Senior Research Engineer,
Farm Machinery and Power Engineer (FMPE),
College of Agriculture Engineering, Punjab
Agriculture University, Ludhiana
(8146585683) baldevdogra@pau.edu
. Dr. A K. Jain,
Professor, Department of Soil & Water
Engineering, PAU, Ludhiana
(9815024022) akjain@pau.edu
(iii) | One Subject . Dr. Sunil Garg, Member



http://www.mrsptu.ac.in/
mailto:daa.mrsstu@gmail.com
mailto:daa@mrsptu.ac.in
mailto:baldevdogra@pau.edu
mailto:akjain@pau.edu

(9463319365) sunil1765@rediffmail.com

meritorious
alumnus

Prof & Head, Department of Mechanical
Engineering, Baba Farid College of Engineering
& Technology, Deon, BTI

(9501115438) hodmebfcet@gmail.com

(iv) | Two Subject 1. Dr. Rakesh Sharda, Members
Experts Department of Soil and Water Engineering,
(nominated by the College of Agricultural Engineering and
Vice Chancellor) Technology,
Punjab Agricultural University,
Ludhiana-141004 (Ph. 09855545189)
rakeshsharda@pau.edu
. Dr. Sajeev Rattan Sharma,
Senior Engineer, PAU, Ludhiana
(Ph. 09872221839) sajeevrattan@pau.edu
(v) | Two Faculty . Er. Gurpreet Singh Bath, Members
Members (from Associate Prof., Deptt. of Civil Engg., GZS
Affiliated/ Campus CET, Bathinda (Geotechnical Engg.)
Constituent (9417171710) gpsbath66@gmail.com
Colleges) . Prof. Ravi Shankar,
Assistant Professor in Agriculture Engineering,
Baba Banda Singh Bahadur Engineering
College, Fatehgarh Sahib
(9721892179) ravi.shiats0O07 @gmail.com
(vi) | One . Dr. R.K. Jhorar, Member
Representative College of Agricultural Engineering &
(from Industry/ Technology, CCS Haryana Agricultural
Corporate sector) University, Hisar- 125004, Haryana
(01662255206, 09416586022)
deancoaet@rediffmail.com
(vii) | One Post Graduate | 1. Dr. Tejinder Pal Singh Sarao, Member

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.
e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.
f) Any other assignment given by the Vice-Chancellor from time to time.
Quorum:
Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies
including the Chairperson, Board of Studies.

Dean Academic Affairs
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Board of Studies
Agriculture Sciences
(01.10.17 to 30.09.19)
Programme:
1. B. Sc. (Agriculture) (Hons.) (4 Yrs.)
Board of Studies in Agriculture Sciences is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available Chairperson
University (Ex-officio)
Department
concerned
Academic Council |1. Dr. S.S. Bal, Chairperson
appointee Dean, Baba Farid Group of Institutions (Co-opted)
and Former Director of Seeds, PAU, Ludhiana,
Bathinda
(9501115223) drssbal@yaho0.co.in
(if) | One Faculty 1. Dr. C.M. Parihar, Member(s)
Member from Scientist, Agronomy, Water Technology (Co-opted)
University Centre, Indian Agricultural Research Institute,
Department PUSA Campus, N.Delhi-110012 (9013172214)
concerned (of each pariharcm@gmail.com

specialization)
(Not Available)

(iii) | One Subject Expert | 1. Dr. Naveen Singh, Member
(in the subject from Principal Scientist (Plant Breeding)
outside the Univ.) Division of Genetics, Indian Agricultural
Research Institute, Pusa Campus, New Delhi-
110012
(09013473811) nsl.genet@gmail.com
(iv) | Two Subject 1. Dr. B.D. Sharma, Members
Experts (nominated Prof. Emeritus Soil Science (Retd.),
by the Vice # 31, Sunil Park, Barewal Road, Ludhiana
Chancellor) (Ph. 09417451080) bdsharma31@gmail.com

2. Dr. Joginder Singh,
Head, Department of Economics (Retd.),
# 44, Shant Park, Ludhiana
(9814435516) drjogindersingh@hotmail.com

(v) | Two Faculty 1. Dr. Tarun Goyal, Members
Members (from Head, Department of Agriculture Zoology,
Affiliated/ Baba Farid College, Bathinda (Ph.

09501115279) goyaltarun06@gmail.com
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Constituent
Colleges)

2. Mr. Gurjinder Singh,
Assistant Professor, Agriculture Department,
Bhai Gurdas Degree College, Sangrur
(09803339607) gurjindersingh4u@gmail.com

(Not Available)

(vi) | One Representative | 1. Dr. Surbhi Sharma, Member
(from Industry/ Prof. Botany, Baba Farid College, Bathinda
Corporate sector) (9501115350) ajyanshi@gmail.com

(vii) | One Post Graduate | 1. Dr. D.S. Malik, Member
meritorious Professor & Head, Department of LPM & (Co-opted)
alumnus ILFC, GADVASU, Ludhiana-141004

(9876351524) dsmalik67@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of Studies will also suggest a panel of faculty members for setting the question

papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.
Quorum:
Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies
including the Chairperson, Board of Studies.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
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[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
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Programmes:

1. B.Sc. (Biotechnology)
2. M.Sc. (Biotechnology)
3. B.Sc. (Medical Laboratory Science)
4. M.Sc. (Medical Laboratory Science)
Board of Studies in Biotechnology is hereby proposed for a period of two years (01.10.17 to

Board of Studies
Biotechnology
(01.10.17 to 30.09.19)

30.09.19).
S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available | Chairperson
University (Ex-officio)
Department
concerned
Academic Council | 1. Kashmir Singh, Chairperson
appointee Department of Biotechnology, Panjab (Co-opted)
University, Chandigarh
(9501684096) kashmirbio@pu.ac.in
(i1) | One Faculty . Dr. Jagdeep Kaur, Member(s)
Member from Department of Biotechnology, Panjab (Co-opted)
University University, Chandigarh
Department (9872846201) jagdeep@pu.ac.in
concerned (of each
specialization) (of
each specialization)
(not available)
(iii) | One Subject Expert | 1. Dr. A.K. Gupta, Member
(in the subject from Retired Professor cum Head, Department of
outside the Univ.) Biochemistry, PAU Ludhiana, (Ph.
9872452820) anilkguptal954@gmail.com
(iv) | Two Subject Dr. Giridhar Soni, Members

Experts (nominated
by the Vice
Chancellor)

Retired Professor, Department of
Biochemistry, PAU, Ludhiana, 503/2
Housefed Complex Pakhowal Road
Ludhiana-141002

(9888483754) giridharsoni@gmail.com
Dr. Shammi Kapoor,

Professor & Head, Deptt of Microbiology,
PAU, Ludhiana,

(8427204189) hodmb@pau.edu
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(v) | Two Faculty 1. Dr. R.P. Gupta, Members

Members (from Head, Dept. of Bio-Technology, BIS Institute
Affiliated/ of Sciences and Technology, Gagra (Moga),
Constituent (Ph. 09878822104) rpguptal947@gmail.com
Colleges) 2. Ms. Reena Mittal,

Assistant Professor, Dept. of Bio-
Technology, BIS Group of Institutions,
Gagra Campus, Moga — 142001,
(9417926991) vasumittal60@gmail.com.

(vi) | One Representative | 1. Dr Harvinder Singh Saini, Member
(from Industry/ Professor, Department of Microbiology,
Corporate sector) GNDU, Asr
(9463186886) sainihs@gmail.com
(vii) | One Post Graduate | 1. Dr. Meenakshi Bhagat, Member
meritorious Assistant Professor, Dept. of Bio- (Co-opted)
alumnus Technology, BIS Institute of Sciences and

Technology, Gagra (Moga)
(9988700252) meenakshi1l910@yahoo.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of Studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
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[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
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Board of Studies
Chemical Engineering
(01.10.17 to 30.09.19)
Programme: B. Tech. (Chemical Engineering)
Board of Studies in Chemical Engineering is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available | Chairperson
University (Ex-officio)
Department
concerned
Academic Council 1. Dr. Rajiv Arora, Chairperson
appointee Head of Chemical Engg. Department, (Co-opted)

Shaheed Bhagat Singh State Technical
Campus, Ferozepur
(9463385619) rajiv_fzr@yahoo.com

(if) | One Faculty Member | 1. Dr. Rajeev Kumar Garg, Member(s)
from University Associate Prof. (Chemical Engg.), Shaheed
Department Bhagat Singh State Technical Campus,
concerned (of each Ferozepur
specialization) (8288012013) rkg_garg@rediffmail.com

(iii) | One Subject Expert 1. Dr. Ajay Bansal, Assoc., Member
(in the subject from Prof & Head, Department of Chemical
outside the Univ.) Engineering, National Institute of

Technology, Jalandhar
(9417223839) bansala@nitj.ac.in

(iv) | Two Subject Experts | 1. Dr. Gaurav Verma, Members
(nominated by the Assoc. Prof., Dr S.S.B. University Institute
Vice Chancellor) of Chemical Engg. & Technology, Panjab

University, Chandigarh
(9872492858) gauravverma@pu.ac.in

2. Prof. Vinod Kumar Garg,
Head, Department of Environmental
Science & Technology, Central University
of Punjab, Bathinda.
(8708460331) vinodkgarg@yahoo.com

(v) | Two Faculty 1. Dr Seema Sharma, Members
Members (from Head, Department of Applied Chemistry,
Affiliated/Constituent GZS Campus College of Engg. &

Colleges) Technology, MRSPTU, Bathinda.

(8872500279, 8872500260)
harprit6920@gmail.com
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2. Mr Pankaj Kalra,
Assoc. Prof., Department of Chemical
Engineering, Shaheed Bhagat Singh State
Technical Campus, Ferozepur
(8054100770) pankajkalra75@gmail.com

(vi) | One Representative 1. Mr Tirathrup Mandape, Member
(from Industry/ Senior Manager (Production), National
Corporate sector) Fertilizer Limited, Bathinda
(9417407687) tmmandape@nfl.co.in
(vii) | One Post Graduate 1. Ms Aashna Suneja, Member
meritorious alumnus Research Scholar, Indian Institute of (Co-opted)
(Not Available) Technology, N. Delhi

(7589236992) aashnasuneja2@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:
Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies
including the Chairperson, Board of Studies.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
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Programme:
1. M. Sc. (Chemistry)
Board of Studies in Chemistry is hereby proposed for a period of two years (01.10.17 to

Board of Studies
Chemistry
(01.10.17 to 30.09.19)

30.09.19).
S.N. | Nomenclature Name & Address Designation
(i) | Head of the . Dr. Seema Sharma, Chairperson
University Associate Professor, Deptt. of Applied Chemistry, (Ex-officio)
Department GZS Campus CET, Bathinda (Inorganic Chemistry)
concerned (9417114169, 8872500279) harprit6920@gmail.com
(i) | One Faculty . Dr. Sudhanshu Pratap Singh, Member(s)
Member from Assistant Professor, Deptt. of Applied Chemistry,
University GZS Campus CET, Bathinda (Analytical Chemistry)
Department (8266939341, 9997182264) anshubol@gmail.com
concerned (of . Dr. Kewal,
each Assistant Professor, Deptt. of Applied Chemistry,
specialization) GZS Campus CET, Bathinda (Organic Chemistry)
(8054066055, 9417369463) kewal 8454@ymail.com
. Dr. Meenu,
Assistant Professor, Deptt. of Applied Chemistry,
GZS Campus CET, Bathinda (Inorganic Chemistry)
(9872728259) menu.chem@gmail.com
(iii) | One Subject . Dr. Navneet Kaur, Member
Expert (in the Associate Professor, Deptt. of Chemistry, Panjab
subject from University, Chandigarh
outside the (98152450, 98) navneetkaur@pu.ac.in
Univ.)
(iv) | Two Subject . Dr. Palwinder Singh, Members
Experts Professor, Deptt. of Chemistry, G.N.D. Univ., Asr.
(nominated by (9876062406) palwinder_singh_2000 @yahoo.com
the Vice . Dr. Geeta Hundal,
Chancellor) Professor, Deptt. of Chemistry, G.N.D. Univ., Asr.
(9501114469) geetahundal@yahoo.com
Subject Expert | 1. Dr. Alok Srivastava, Member
Professor, Deptt. of Chemistry, Panjab Univ., (Co-opted)
Chandigarh
(0172-2534424, Fax 0172-2545074) alok@pu.ac.in
(v) | Two Faculty . Dr. Lalit Sharma, Member
Members (from Professor, Chemistry, Deptt. of Applied Sciences,
Affiliated/ SBSSTC Ferozepur
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Constituent

(9872069500) lalitlalit64@rediffmail.com

(Not available)

Colleges) . Dr. Sangeeta Sharma, Member
Professor, Chemistry, Deptt. of Applied Sciences,
SBSSTC, Ferozepur
(9888569566) ssharma70in@yah00.co.in
(vi) | One . Sh. Daljit Singh, Member
Representative AGM Maintenance-Civil, Guru Gobind Singh
(from Industry/ Refinery, Bathinda- a unit of HMEL, village
Corporate Phillokhari, Talwandi Sabo
sector) (9988887610) daljit.singh@hmel.in,
dsingh33@rediffmail.com
(vii) | One Post . Dr. Rajesh Kumar, Member
Graduate Associate Professor, Centre of Chemical Sciences, (Co-opted)
meritorious Central University of Punjab, Bathinda
alumnus (9914969694) rajeshchem01@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.
e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.
f) Any other assignment given by the Vice-Chancellor from time to time.
Quorum:
Quorum of the Board of Studies is a minimum of half of the members of the board of Studies
including the Chairperson, Board of Studies.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,

[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
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Courses:
Programmes:

[

Board of Studies
Civil Engineering
(01.10.17 to 30.09.19)

. B.Tech. (Civil Engineering)

. B.Tech. (Construction Engineering)
. M.Tech. (Civil Engineering)

. B.Tech. (Mining Engineering)
. B.Tech. (Geotechnical Engineering)

2
3
4. M. Tech. (Structural Engineering)
5
6
7

. B.Tech. (Structure & Foundation Engineering)

8. B.Tech. (Infrastructure Engineering)
Board of Studies in Civil Engineering is hereby proposed for a period of two years (01.10.17 to
30.09.19).
S.N. | Nomenclature Name & Address Designation
(i) | Head of the 1.Dr. Manjeet Bansal, Chairperson
University Head Deptt. of Civil Engg., GZS Campus CET, BTI (Ex-officio)
Department (8725072480) push kar5@yahoo.com
concerned
(i) | One Faculty 1.Dr. Sanjiv Kumar Aggarwal, Member(s)
Member from Prof., Deptt. of Civil Engg. GZS Campus CET,
University Bathinda (Transportation Engg.)
Department (9478022281) sanjiv_aggarwal@rediffmail.com
concerned (of 2.Dr. Rakesh Kumar,
each Prof., Deptt. of Civil Engg., GZS Campus CET,
specialization) Bathinda (Structural Engg.)
(7589196148) rkumar _s@rediffmail.com
3.Dr. Bal Krishan,
Professor, Deptt. of Civil Engg., GZS Campus CET,
Bathinda (Structural Engg.)
(8872320600) balkrishandr@yahoo.com
4.Er. Gurprit Singh Bath,
Associate Prof., Deptt. of Civil Engg., GZS Campus
CET, Bathinda (Geotechnical Engg.)
(9417171710) gpsbath66 @gmail.com
(iii) | One Subject 1.Dr. Sanjeev Naval, Member
Expert (in the Head, Deptt. of Civil Engg., DAVIET, Jalandhar
Subject from (9914014848) sanjeevnaval2005@yahoo.com
outside the

Univ.)
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(Not Available)

(iv) | Two Subject 1. Dr. Rakesh Khosa, Members

Experts Prof., Deptt. of Civil Engg., lIT Delhi,

(nominated by (9810457772) rkhosa@civiliitd.ac.in,

the Vice rakesh.khosa@gmail.com

Chancellor) .Dr. B.R. Gurjar,
Prof., Deptt. of Civil Engg. IIT Roorkee,
(9927141416) brgurjar@gmailL.com

Subject Expert | 1. Dr. Rajiv Chauhan, Member
Head, Deptt. of Civil Engg., IKG PTU, Jalandhar (Co-opted)
(9416496964) rajiv.meet@gmail.com

(v) | Two Faculty .Dr. Vidya Sagar Batra. Members
Members (from Prof., Deptt. of Civil Engg, RIMIT, Gobindgarh
Affiliated/ (9779250636) vidyabatra6@gmail.com
Constituent . Er. Ritesh Jain,

Colleges) Associate Prof., Deptt. of Civil Engg., PAU,
Ludhiana
(9463319384) ritesh5@pau.edu

(vi) | One . Er. Naresh Garg Member
Representative (Structural. Engineers & Consultants), New Life
(from Industry Engineers, Kotakpura,

/Corporate (9876711647) nareshwrites@gmail.com
sector)

(vii) | One Post . Er. Sandeep Singla, Member
Graduate Head, Deptt. of Civi Engg., RIMIT Institute of (Co-opted)
meritorious Engineering & Tech, Gobindgarh
alumnus (8872002097)

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.
e) The Board of studies will also suggest a panel of faculty members for setting the question

papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.
Quorum:
Quorum of the Board of Studies is a minimum of half of the members of the board of Studies
including the Chairperson, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
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Programmes:
1. Bachelor in Business Administration,
2. B.Com. (Hons.),
3. M.Com.,

4. Master in Business Administration,

5. Post Graduate Diploma (Management)
Board of Studies in Commerce and Business Management is hereby proposed for a period of

two years (01.10.17 to 30.09.19).

Board of Studies

Commerce and Business Management

(01.10.17 to 30.09.19)

S.N. Nomenclature Name & Address Designation
1 | Head of the 1. Dr. Suman Kathuria, Chairperson
University GZSCCET, Dabwali Road, Bathinda (Ex-officio)
Department (8725072428) suman_kathuria@yahoo.co.in
concerned
2 | One Faculty .Dr. Veerpal Kaur, Member
Member from Associate Professor, GZSCCET, Dabwali,
University Road, Bathinda
Department (9814503254) veerpalkaurl@rediffmail.com
concerned (of each . Dr. Pritpal Singh Bhullar,
specialization) Assistant Professor, GZSCCET, Bathinda.
(8968890006) bhullar_pritpal36@yahoo.co.in
3. | One Subject Expert . Dr. Sonia Chawla, Member
(in the subject from Prof. & Head, Department of Management,
outside the Univ.) DAVIET, Jalandhar,
(9888250412) mimitrohit@gmail.com
4. | Two Subject . Major Gen. TPS Bakhshi, Members
Experts (nominated Director, Business Affairs, Indian School of
by the Vice Business, Mohali Campus, Knowledge
Chancellor) City, Sector-8l, Mohali-140306
(9357892530) tejpal_bakhshi@isb.edu.
. Dr. Pomy Bansal,
Assistant Professor, S.S.D. Girls College,
Bathinda
(9872065150) pomybansal@gmail.com
5. | Two Faculty . Dr. Jiwan Jyoti Maini, Member
Members (from Assistant Professor & Incharge, Deptt. of
Affiliated/ Management Studies, MIMIT, Malout
(9417941014) jjmaini@gmail.com
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Constituent 2. Dr. Bhupinder Singh Bhullar,
Colleges) Assistant Professor & HOD MBA,
Baba Banda Singh Bahadur Engineering
College, Fatehgarh Sahib

(9814051870) bhullbs@yahoo.com

6. | OneRrepresentative |1. Mr. Vinay Grover, Member
(from Director, Symbiosis Management Consultants
Industry/Corporate Pvt. Ltd., Chandigarh
sector (9316722155) vgrover@symbiosisindia.net

7. | One Post Graduate |1. Mr. Ajay Kumar, Member
meritorious alumnus Management Associate, (Unit HR & Admin (Co-opted)
(Not Available) Head) Dainik Bhaskar Corp. Ltd., Bathinda

(987296318) ajay.kumar6@dbcorp.in,
ajay_25thakur@yahoo.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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Board of Studies
Computer Applications
(01.10.17 to 30.09.19)
Programmes:
1. Bachelor of Computer Applications
2. Masters of Computer Applications
3. M.Tech. (Computer Applications)
4. Post Graduate Diploma in Computer Applications
5. M.Sc. (Mathematics and Computation)
Board of Studies in Computer Applications is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

S.N. Nomenclature Name & Address Designation
(i) | Head of the . Prof. Sanjay Bhatnagar, Chairperson
University Head, GZS Campus CET, Dabwali Road, (Ex-officio)
Department Bathinda
concerned (8725072319) hodcc.gzsccet@gmail.com
(if) | One Faculty . Dr. Munish Kumar, Member(s)
Member from Assistant Professor, GZS Campus CET,
University Dabwali Road, Bathinda
Department (9872319157) munishcse@gmail.com
concerned (of each . Dr. Amitoj Singh,
specialization) Assistant Professor, GZS Campus CET,
Dabwali Road, Bathinda
(9855000456) amitoj.ptu@gmail.com
. Dr. Anju Sharma,
Assistant Professor, GZS Campus CET,
Dabwali Road, Bathinda
(9888997297) anjuphd@gmail.com
(iii) | One Subject Expert | 1. Prof. (Dr.) Manish Kumar Jindal, Member
(in the subject from Professor, Computer Applications
outside the Univ.) Panjab University Regional Centre, Muktsar
(9779351188) manishphd@rediffmail.com
Subject Expert . Dr. S.N. Panda, Member
Professor & Director (Research), (Co-opted)
Chitkara University, Rajpura
(9466496257) snpanda@chitkara.edu.in
(iv) | Two Subject . Dr. Vishal Goyal, Members
Experts (nominated Associate Professor,
by the Vice Department of Computer Science,
Chancellor) Punjabi University, Patiala
(9501096111) vishal.pup@gmail.com
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2. Dr. Anil Verma,

Professor, Department of Computer Science
& Engineering, Thapar University,

Patiala

(9888601667) anilk@thapar.edu.in

Subject Expert

. Dr. Amandeep Kaur,

Associate Professor & Head,

Computer Science & Technology
Department, Central University of Punjab,
Bathinda

(9464946974) aman_2007 @hotmail.com

Member
(Co-opted)

Two Faculty
members (from
Affiliated/
Constituent
Colleges)

. Dr. Gulshan Ahuja,

Assistant Professor in Computer
Applications, SBS Campus College of Engg.
& Tech. Ferozpur

(8146550540) gulshanahuja@gmail.com

. Mrs. Nisha Gupta,

Assistant Professor in Computer
Applications, Punjab Institute of Technology,
Nandgarh (Bathinda)

(7696340632) nisha_bti@yahoo.com

Members

(vi)

One Representative
(from Industry/
Corporate sector)

. Ms. Anuka Kumar,

Manager, Academic Partnership IBM Career
Education, IBM India Private Ltd., DLF
Silokhera NH-8, Section-30, Gurgaon
(9910038405) anukakumar@in.ibm.com

Member

Subject Expert

. Neeraj Bhat,

Team Leader, AON Infotech, Gurgaon,
neeraj.bhatt@aon.com

Member
(Co-opted)

(vii)

One Post Graduate
meritorious
alumnus

(Not Available)

. Er. Navdeep Goel,

Block A and B, Ground Floor, DLF Building,
Plot No. 2, Rajiv Gandhi Technology Park,
Kishangarh, Chandigarh

(9158594096) navdeep nanu@yahoo.com

Member
(Co-opted)

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question

papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.
Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies
including the Chairperson, Board of Studies.
Dean Academic Affairs



MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488
daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Www.mrsptu.ac.in

Board of Studies
Computer Science & Engineering
(01.10.17 to 30.09.19)

rogrammes:

B. Tech. (Computer Science & Engineering)
Tech. (Computer & Communication Engineering)
Tech. (3-D Animation & Graphics)
Tech. (Computer Networking)

Tech. (Computer Science & Engineering)

Tech. (Computer Engineering)

Tech. CSE (E-Security)

Tech. CSE (Computer Network and Internet Security)
T

P
1.
2.
3.
4,
5.
6.
7.
8.
9. ech. CSE (Software Engineering)

B.
B.
B.
M.
M.
M.
M.
M.

Board of Studies in Computer Science & Engineering is hereby proposed for a period of two
years (01.10.17 to 30.09.19).

S.N. | Nomenclature Name & Address Designation
(i) | Head of the . Dr. Naresh Kumar Garg, Chairperson
University Professor & Head, GZSCCET, Dabwali Road, (Ex-officio)
Department Bathinda
concerned (8725072422, 9463077886)
cse.gzscet@gmail.com
(it) | One Faculty . Dr. Paramijit Singh, Member(s)
member from Professor CSE Dept. GZSCCET, Bathinda.
University (8725072459) param2009@yahoo.com
Department . Dr. Shaveta Rani,
concerned (of Professor CSE, GZSCCET, Bathinda,
each {8284011796) garg_shavy@yahoo.com
specialization) . Dr Anupama Gupta,
Associate Professor CSE, GZSCCET, BTI
(9872008716) anupamagemini@gmail.com
(iii) | One Subject . Dr. Rajesh Bhatia, Member
Expert (in the Professor, CSE Dept., PEC Technological
subject from Campus, Sector-12, Chandigarh-160012.
outside the Univ.) (9463369282, 0172-2753854)
rbhatia@pec.ac.in.
(iv) | Two Subject . Dr. Savita Gupta, Members
Experts Professor, CSE Dept., University Institute of
(nominated by the Engineering & Technology, Panjab University
Vice Chancellor) (9463330763, 0172- 2536117)
savita2k8@yahoo.com.
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2. Dr. H.S. Saini,
Managing Director,
Guru Nanak Institutions, Hyderabad
(8008477668) md@gniindia.org

(v) | Two Faculty 1. Dr. Gurpreet Singh, Members
Members (from Associate Professor CSE, PIT Rajpura
Affiliated/Constit (8195965203) gps_ynr@yahoo.com
uent Colleges) 2. Er. Japinder Singh,

Assistant Professor CSE, SBSSTC, Ferozepur
(847102004) japitaneja@gmail.com

(vi) | One 1. Er. Harvinder Singh, Member
Representative Project Manager, TCS Chandigarh
(from Industry/ (8968833188) mail2harvinder@gmail.com
Corporate sector)

(vii) | One Post 1. Dr. Gaurav Gupta, Member
Graduate Assistant Professor, Computer Engg. Dept.,
meritorious Punjabi University, Patiala
alumnus (9501236400) gauravshakti@yahoo.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488
www.mrsptu.ac.in daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Board of Studies
Electrical & Electronics Engineering
(01.10.17 to 30.09.19)
Programme:
1. B. Tech. (Electrical & Electronics Engineering)
Board of Studies in Electrical & Electronics Engineering is hereby proposed for a period of
two years (01.10.17 to 30.09.19).

S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available | Chairperson
University (Ex-officio)
Department
concerned
Academic Council | 1. Dr. Jyoti Saxena, Chairperson
Appointee Professor ECE Deptt. GZSCCET, Bathinda (Co-opted)

(Communication Systems, Soft Computing,
Signal Processing, Communication)
(8725072489) jyotianupam@yahoo.com

(i1) | One Faculty 1. Dr. A.K. Goel, Member(s)
Member from Professor and Head, Department of
University Electronics and Communication
Department Engineering, GZS Campus CET Bathinda
concerned (of each (8725072491) ashokkgoell@gmail.com
specialization) 2. Dr S.K. Bath,

Professor and Head, Department of
Electrical Engineering, GZS Campus CET
Bathinda (9463836070, 8725072420)
skbath77@gmail.com

3. Dr. Lakhwinder Singh,
Professor, Department of Electrical
Engineering, BBSB CET Fatehgarh Sahib
(9814508213, 8872007780)
b _lakh@yahoo.com,
dean.academics@bbsbec.ac.in

(iii) | One Subject 1. Dr. J.S. Dhillon, Member
Expert (in the Professor, Department of Electrical and
subject from Instrumentation Engineering, SLIET,
outside the Univ.) Longowal
(9779828833) jsdhillonp@yahoo.com
(iv) | Two Subject 1. Dr. Yadwinder Singh Brar, Members
Experts Professor, Department of Electrical

(nominated by the Engineering, PIT, Kapurthala.
Vice Chancellor) (9478098013) braryadwinder@yahoo.co.in
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2. Dr. Surinder Singh,
Professor, Department of Electronics and
Communication Engineering, SLIET,
Longowal
(9501022632, 9417589632)
surinder_sodhi@rediffmail.com,
surinder_sodhi@sliet.ac.in

(v) | Two Faculty 1. Dr. Satish Kansal, Members
Members (from Associate Professor, Department of
Affiliated/ Electrical Engineering, Baba Hira Singh
Constituent Bhattal Institute of Engg. & Technology,
Colleges) Lehragaga, Sangrur)

(9417250579) kansalbhsb@gmail.com

2. Dr. Sanjeev Dewra,
Assistant Professor (Senior Scale), Deptt. of
Electronics and Communication
Engineering, SBSSTC, Ferozpur.
(9478602002, 9417944033)
sanjeev_dewra@yahoo.com

(vi) | One 1. Mr. Pardeep Aggarwal, Member
Representative Jay Bee Industries, 5 km Stone, Malout
(from Industry/ Road, Bathinda

Corporate sector) (9815032387)
pradeep@jaybeeindustries.com.

(vii) | One Post Graduate | 1. Er. Amit Goel, Member
meritorious Additional Superintending Engineer, Ash
alumnus Handling Plant, Guru Nanak Dev Thermal

Power Plant, Bathinda

(9646115179) amitgoel1976@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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DABWALI ROAD, BATHINDA-151001

DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,

[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Programmes:
1. B.Tech. (Electrical Engineering)

2. B.Tech. (Electrical Engineering & Industrial Control)
3. M.Tech. (Electrical Engineering)

4. M.Tech. EE (Power System)

5. M.Tech. EE (Instrumentation & Control Engineering)
Board of Studies in Electrical Engineering is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

Board of Studies
Electrical Engineering
(01.10.17 to 30.09.19)

(nominated by

SLIET, Longowal, Sangrur, Punjab

S.N. | Nomenclature Name & Address Designation
(i) |Head of the . Dr. Sarbjeet Kaur Bath Chairperson
University Prof. and Head, Deptt. of Electrical Engg., Giani Zail | (Ex-officio)
Department Singh Campus College of Engineering &
concerned Technology, Bathinda, Punjab-151001
(9463836070, 8725072420) sjkbath77@gmail.com
(i) |One Faculty . Dr. Ved Parkash Member(s)
member from Assistant Prof., Deptt. of Electrical Engg., Giani Zail
University Singh Campus College of Engineering &
Department Technology, Bathinda, Punjab-151001
concerned (of (9416130902) ved_park@yahoo.co.in
each . Dr. Amit Kumar Manocha
specialization) Associate Prof., Deptt. of Electrical Engg., PIT,
Moga, Punjab
(9855920758) akmanochagzsccet@gmail.com
Subject Experts | 1. Dr. Kanwardeep Singh Member(s)
Associate Prof., Deptt. of Electrical Engg, Guru (Co-opted)
Nanak Dev Engg. College, Gill Road, Ludhiana
(9501411533) kds97dee@gmail.com
. Dr. Derminder Singh
Associate Prof., School of Electrical Engg. and
Information Technology, PAU Ludhiana
(9463452068) derminder@pau.edu
(iii) |One Subject| 1. Dr. A. S. Arora Member
Expert (in the| Prof. Deptt. of Electrical & Instrumentation Engg.,
subject from| SLIET, Longowal, Sangrur, Punjab
outside the| (9463217074) ajatsliet@yahoo.com
university)
(iv) | Two Subject . Dr. J.S. Dhillon Members
Experts Prof. Deptt. of Electrical & Instrumentation Engg.,
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The Vice (9779828833) jsdhillonp@yahoo.com
Chancellor) 2. Dr. Yadwinder Singh Brar

Prof. Deptt. of Electrical Engg., PIT, Kapurthala
(9478098013) braryadwinder@yahoo.co.in

(v) |Two Faculty 1. Dr. Lakhwinder Singh Members
Members (from Prof. Deptt. of Electrical Engg., Baba Banda Singh
Affiliated/ Bahadur Engineering College Campus, Fatehgarh
Constituent Sahib, Punjab-140407
colleges) (9814508213) b_lakh@yahoo.com

2. Mrs. Navneet Kaur
Assistant Prof. Deptt. of Electrical Engg., Shaheed
Bhagat Singh State Technical Campus, Ferozepur
(8288012021) navneetkular@rediffmail.com

(vi) |One 1. Mr. Karan Kansal (Director) Member
Representative Mahashakti Energy Ltd., A-8, New Focal Point,
(from Industry/ Dabwali Road, NH-64, Bathinda 151001, Punjab,

Corporate India
sector) (01642280058, 9878507000)
karan@mahashaktienergy.com
(vii) |One Post 2. Dr. Satish Kansal Member
Graduate Associate Prof., Deptt of Electrical Engg., Baba Hira
meritorious Singh Bhathal Institute of Engg. & Tech., Lehragaga,
alumnus Sangrur, Punjab-148031

(9417250579) kansal _bhsb@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488
www.mrsptu.ac.in daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Board of Studies
Electronics Engineering
(01.10.17 to 30.09.19)
Programmes:
1. B.Tech. (Electronics & Communication Engineering)
2. B.Tech. (Electronics & Tele-Communication Engineering)
3. B.Tech. (Electronics & Instrumentation Engineering)
4. M.Tech. (Electronics & Communication Engineering)
5. M.Tech. ECE (Microelectronics)
6. M.Tech. ECE (Embedded System)
7. M.Tech. ECE (Signal Processing)
Board of Studies in Electronics Engineering is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

S.N. | Nomenclature Name & Address Designation
(i) | Head of the 1. Dr. Ashok Kumar Goel, Chairperson
University Prof. & Head, GZS Campus CET, Dabwali (Ex-officio)
Department Road, Bathinda
concerned (8725072491, 9417625153)
eceptugzs@gmail.com
(i1) | One Faculty 2. Dr. Savina Bansal, Member(s)
Member from Professor, ECE Deptt. GZSCCET, Bathinda
University (High Performance, Energy Efficient &
Department Fault-tolerant Computing) (8146600954)
concerned (of savina.bansal@gmail.com
each 3. Dr. Jyoti Saxena,
specialization) Professor ECE Deptt. GZSCCET, Bathinda

(Communication Systems, Soft Computing,
Signal Processing, Communication)
(8725072489) jyotianupam@yahoo.com
4. Dr. R.K. Bansal,
Professor ECE Deptt. GZSCCET, Bathinda
(Real Time Computer Systems, Wireless
Sensor Networks)
(9463000954) drrakeshbansal@gmail.com
5. Dr. Balraj Singh Sidhu,
Professor ECE Deptt. GZSCCET, Bathinda
(Optimization Techniques)
(9781649000) drbss.sidhu@gmail.com
6. Er. Neeraj Gill,
Associate Professor, ECE Deptt. GZSCCET
Bathinda (Nano Composites for
Electromagnetic Wave Absorption)
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(9464662132) neerajgiil_ece@rediffmail.com
7. Dr. Shweta Rani,
Assistant Professor, Deptt. of ECE,
GZSCCET Bathinda
(Antennas, Wireless Communication, Soft-
Computing)
(8968999118) shwetaranee@gmail.com
8. Dr. Manoj Sharma,
Assistant Professor, Deptt. of ECE,
GZSCCET Bathinda (Wireless
Communication)
(829561000) neelmanoj@gmail.com

(iii) | One Subject 1. Prof. Parveen Bajaj, Member
Expert (in the Associate Professor MMU, Sadopur, Haryana
subject from (9416244697, 7015562150)
outside the Univ.) erparveen@rediffmail.com

(iv) | Two Subject 1. Dr. Amit Wason, Members
Experts Principal, Ambala College of Engg &

(nominated by the Research, Near Saha Ambala Cantt, Ambala
Vice Chancellor) (9896240333) wasonamitl3@gmail.com
2. Mr. Ish Bharghaw,
Managing Director, Spectross Digital
Systems, Floor-I1, Plot no. 483, Udhay Vihar,
Gurgaon, Haryana
(9811808102) ish@spectross.com

(v) | Two Faculty 1. Er. Vikas Goyal, Members
Members (from HOD Electronics Deptt. ASRA College of
Affiliated/ Engg., Patiala
Constituent (9464143864) asrahodece@gmail.com
Colleges) 2. Er. Hardeep Singh,

Head of ECE Deptt, Baba Farid Group of
Institutions, Bathinda

(9501115485)
hodecebfcet@babafaridgroup.com
(vi) | One 1. M. Arvind Dixit, Member
representative Managing Director, Advanced Technologies,
(from Industry/ SCO0-08, Ajit Enclave, Kalka Road, Dhakoli,
Corporate sector) Zirakpur.

(9813036923) dixitarvind16@gmail.com

(vii) | One Post 1. Dr. Kulwinder Singh Member
Graduate Assistant Professor, Department of
meritorious Electronics & Comm. Engg., BMS CET
alumnus Mukatsar

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.
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c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
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Board of Studies

Environmental Science & Technology

Programmes:
1. B. Tech. (Environmental Science & Engineering)
2. M. Tech. (Environmental Engineering & Management)

3. M. Sc. Environmental Science

(01.10.17 to 30.09.19)

Board of Studies in Biotechnology is hereby proposed for a period of two years (01.10.17 to

30.09.19).
S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available Chairman
University (Ex-officio)
Department
concerned
Academic Council Dr. Manjeet Bansal, Chairperson(
Appointee Head, Deptt. of Civil Engineering, GZS Co-opted)
Campus CET, Dabwali Road, Bathinda.
(8725072480, 98151261)
push-_kar5@yahoo.com
(i1) | One Faculty . Prof. (Dr.) Gursharan Singh, Member(s)
Member from Professor, Department of Chemistry, GZS
University Campus College of Engg. & Tech, Bathinda
Department (Ph. 09417628270)
concerned (of each gursharans82@gmail.com
specialization)
Subject Experts . Dr. Sunil Mittal, Member(s)
Associate Professor, Department of (Co-opted)
Environmental Science & Engineering,
Central University of Punjab, Bathinda
(9815620186) unil.cevs@gmail.com
. Dr. V.K. Garyg,
Professor, Department of Environmental
Science & Engineering, Guru Jambeshwar
University of Science & Technology, Hissar
(9812058109) vinodkgarg@yahoo.com
(iii) | One Subject Expert | 1. Er. Ritesh Jain, Member
(in the subject from Associate Professor, Deptt. of Civil Engg.
outside the Univ.) PAU, Ludhiana
(9463319384) ritesh5a@pau.edu
(iv) | Two Subject . Dr. Manpreet Singh Bhatti, Members

Experts (nominated

Associate Professor, Department of Botanical
& Environmental Sciences, GNDU, Amritsar
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by the Vice (9417107598) mbhatti73@gmail.co
Chancellor) 2. Dr.B.R. Gurjar,
Professor, Deptt. of Civil Engg. lIT Roorkee
(9927141416) brgurjar@gmail.com
(v) | Two Faculty 1. Dr. Sushil Kumar Kansal, Members
Members (from Professor, Deptt. of Environmental Science (Co-opted)
Affiliated/ & Engg., Punjab University, Chandigarh
Constituent (9876581564) sushilkk1l@pu.ac.in
Colleges) 2. Dr. Sanjay Sharma,
(Not Available) Professor, Department of Civil Engg,
NITTTR, Sector-26, Chd.
(9872005961)
sanjaysharmachd@yahoo.com
(vi) | One Representative | 1. Er. Sanjay Kumar Singh, Member
(from Industry/ Head, Environment Management Division &
Corporate sector) Management Systems, Ambuja Cement Ltd.,
Near GNDTP Malout Road, Bathinda
(8146665957)
anjaykumar.singh@ambujacement.com
(vii) | One Post Graduate | 1. Er. Sandeep Singla, Member
meritorious Head, Deptt. of Civil Engg., RIMIT - (Co-opted)
alumnus Institute of Engineering & Tech, Gobindgarh
(Not Available) (8872002097)
prof.sandeepsingla@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of Studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies

including the Chairman, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
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Programmes:
1. Certificate Programme (Food Processing)
2. Diploma Programme (Food Processing)
3. B.Tech. (Food Technology)

4. M.Sc. (Food Technology)
5. Ph.D. (Food Technology)

Board of Studies
Food Science & Technology
(01.10.17 to 30.09.19)

Board of Studies in Food Technology is hereby proposed for a period of two years (01.10.17 to

30.09.19).
S.N. Nomenclature Name & Address Designation
(i) | Head of the 1. Dr. Kawaljit Singh Sandhu, Chairperson
University Associate Professor, Department of Food Science and (Ex-officio)
Department Technology, Maharaja Ranjit Singh Punjab Technical
concerned University, Bathinda
(9896268539) kawsandhu@rediffmail.com
(if) | One Faculty . Dr. Gursharan Singh, Member(s)
Member from Professor, Department of Chemistry, GZS Campus
University CET, Bathinda
Department (9417628270) gursharans82@gmail.com
concerned (of each | 2. Dr. Tanuja Srivastwa,
specialization) Head, Dept. of Food Technology, Bhai Gurdas Institute
of Engineering & Technology, Sangrur (9814847492)
tanusriva@yaho00.co0.in
(iii) | One Subject . Dr. Poonam A. Sachdev, Member
Expert (in the Professor, Dept. of Food Science and Technology
subject from PAU, Ludhiana,
outside the sachdev_poonam@pau.edu,
University) sachdev_poonam@yahoo.com
(iv) | Two Subject . Dr.S.S. Marwaha, Members
Experts Professor, Centre for Applied Agriculture
(nominated by the Department of Food Science and Technology
Vice Chancellor) (9815014974) ssmarwaha@yahoo.com
. Dr.D.C. Saxena,
Professor, Dept. of Food Engineering & Technology,
SLIET Sangrur
(9815608859) dcsaxena@yahoo.com
(v) | Two Faculty Dr. Ashish Baldi, Members
Members (from Professor & Head, Dept. of Pharmaceutical Science &
Affiliated/ Technology, Maharaja Ranjit Singh Punjab Technical

Constituent
Colleges)

University, Bathinda
(8968423848) baldiashish@gmail.com
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Mrs. Renu Sharma,

Assistant Professor, Department of Chemistry,

Bhai Gurdas Institute of Engineering & Technology,
Sangrur

(9855083400) renu.sharma6286@gmail.com

(vi) | One . Dr Jyoti Saroop, Member
Representative General Manager, The Unati Co-operative Society
(from Industry/ 5 km Talwara Milestone, GT Road, Talwara,
Corporate sector) Hoshiarpur-144216
(9417036707) unatiamla@yahoo.co.in,
jsaroop@hotmail.com
(vii) | One Post Graduate | 1. Dr. Sukhcharan Singh, Member
meritorious Professor, Department of Food Engineering and
alumnus Technology, SLIET, Longowal, Punjab

(9501583366) sukhcharns@yahoo.com,
sukhcharn@sliet.ac.in

The main functions of BOS are as follows:
Prepare syllabi for various Programmes keeping in view the objectives of the institution,

a)

b)
c)
d)
e)

f)

interest of stakeholders and national requirements for consideration and approval of the

Academic Council.

Suggest methodologies for innovative teaching and evaluation techniques.

Suggest panel of experts to the Academic Council for appointment as examiners.

Coordinate research, teaching, extension and other academic activities in the department/

institution.

The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.
Any other assignment given by the Vice-Chancellor from time to time.

Quorum:
Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies
including the Chairperson, Board of Studies.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Programmes:
1. Bachelor of Management Studies (Airline Tourism & Hospitality Management) (3 Yrs.)
2. Bachelor of Management Studies (Hotel Management and Catering Technology) (3 Yrs.)
3. Bachelor of Hotel Management and Catering Technology (4 Yrs.)
4. Bachelor of Tourism & Travel Management (4 Yrs.)

Board of Studies

Hospitality & Tourism Management

(01.10.17 to 30.09.19)

Board of Studies in Hospitality & Tourism Management is hereby proposed for a period of
two years (01.10.17 to 30.09.19).

S.N. | Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available Chairperson
University (Ex-officio)
Department
concerned
Academic . Dr. R.H. Taxak, Chairperson
Council Professor, Department of Tourism and Hotel (Co-opted)
Appointee Management, Kurukshetra Univ,
(9416782444) rhtaxak@kuk.ac.in
(i) | One Faculty . Mr. Raj Kumar, Member(s)
Member from HOD, Dept of Hotel Management, (Co-opted)
University Amritsar College of Engg. and Technology.
Department Amritsar
concerned (of (88720726090) hod.hmct@acetedu.in
each . Dr. Vinay Chamoli,
specialization) Associate Professor, Dept of Hotel Mgt .
(Not Available) Maharaja Agrasen University, Baddi
(8283827783) chamoli79@gmail.com
(iii) | One Subject . Anish Slath, Member
Expert (in the Assistant Prof., University Institute of Hotel and
subject from Tourism Management, P.U. Chandigarh,
outside the (9872039980) anish_slath@pu.ac.in
Univ.)
(iv) | Two Subject . Prof. Parminder Singh Dhillon, Members
Experts Assistant Professor, Department of Tourism,
(nominated by Hospitality & Hotel Management, Punjabi
the Vice University, Patiala
Chancellor) (9876166063) pamsfood@gmail.com

. Dr. Hardaman Singh Bhinder,

Department of Tourism Hospitality & Hotel
Management, Punjabi University, Patiala
(9501024656) hardaman.bhinder@gmail.com
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(v) | Two Faculty 1. Dr. Damanpreet Kaur, Members
Members (from HOD Management Deptt., Desh Bhagat (Co-opted)
affiliated/ Foundation Group,
constituent (8146438786) daman_preet802003@yahoo.com
Colleges) 2. Ms. Harpreet Kaur,

(Not Available) AP ATHM Deptt., Desh Bhagat Foundation
Group,
(7973484367) kaurharry1313@gmail.com

(vi) | One 1. Ashish Nikanj, Member
Representative Senior lecturer, IHM Catering Technology &
(from Industry/ Nutrition, Bathinda
Corporate (736003737) nikanjhotelier@gmail.com
sector)

(vii) | One Post 1. Amit Tomar, Member
Graduate Teaching Associate, IHM Catering Technology (Co-opted)
meritorious & Nutrition, Bathinda
alumnus (9001468555) amittomar4444@gmail.com
(Not Available)

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs


mailto:daman_preet802003@yahoo.com
http://gmail.com/
mailto:nikanjhotelier@gmail.com
mailto:amittomar4444@gmail.com

P

52y

www.mrsptu.ac.in

DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Programmes:
1. B.Sc. (Mass Communication)
2. Humanities and Social Studies subjects offered in other Programmes offered in the
University
Board of Studies in Humanities & Social Studies is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

Board of Studies
Humanities & Social Studies
(01.10.17 to 30.09.19)

(nominated by the
Vice Chancellor)

Associate Professor (English), DAV College,

MALOQUT- 152107 Punjab

(9814961589) snarinder3011@gmail.com
2.Dr. Kulbhushan Kumar,

Professor & Head, Dept of English &

S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently Chairperson
University available (Ex-officio)
Department
concerned
Academic Council 1. Dr. Manish Bansal, Chairperson
Appointee Associate Professor (Management) cum Dean | (Co-opted)
Academics, Malout Institute of Management
& Information Technology (MIMIT), Near
New Grain Market, Malout- 152107 Punjab
(9356937037) bansal_mimit@yahoo.com
(if) | One Faculty Member | 1. Sushil Kumar, Member (s)
from University Assistant Professor (English), Yadvindra (Co-opted)
Department College of Engineering, Punjabi University
concerned (of each Campus, Talwandi Sabo
specialization) (Not (9417405636) kmrsushil@yaho0.co.in
Available) 2.Prof. Jyotsana Singla,
Associate Prof & HOD, Dept. of English,
Govt. Rajindra College, Bathinda-151001
(9463120959) jsingla69@gmail.com
(iif) | One Subject Expert | 1.Prof. (Dr.) Harpreet Singh, Member (s)
(in the subject from Principal, Gujranwala Guru Nanak Institute of
outside the Management & Technology(GGNIMT)
University) Ghumar Mandi, Civil Lines, Ludhiana
(9872681111)
harpreetsinghmahal@gmail.com
(iv) | Two Subject Experts | 1.Prof. Narinder Sharma, Members
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Communication Skills, Eternal University,
Baru Sahib

(8894593313, 8725819005)
kulbhushanenglishphd@yahoo.co.in

(v) | Two Faculty 1.Dr. Adarsh Preet Mehta, Members
Members (from Director MBA/MCA, Lala Lajpat Rai Institute
Affiliated/Constituent |  of Engineering & Technology, MOGA
Colleges) (9041400786) dr.apmehta@gmail.com

2.Dr. Sukhbir Kaur,
Assistant Professor, Malout Institute of
Management & Information Technology
(MIMIT), Near New Grain Market,
MALOUT- 152107, Punjab
(427203505) sukhbir.mimit@gmail.com

(vi) | One Representative 1. Mr. Jaiparkash Singh Hasrajani, Member
(from Industry/ Co-Founder & CEO, Valeur HR E-Solutions
Corporate sector) Pvt. Ltd., 58, Industrial Area, Phase 1,

Chandigarh-160002
(9815166998) jai@valeurhr.com
(vii) | One Post Graduate 1. Mr. Sachin Garyg, Member
meritorious alumnus Assistant General Manager, HDFC Bank,
Near Main Bus Stand, Bathinda
(8054900625) sachin.garg@hdfcbank.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,

[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Programmes:
1. B. Tech. (Information Technology)

2. B.Sc. (Information Technology)

3. M.Tech. (Information Technology)

4. M.Tech. (Information Technology & Cyber Warfare)
5. M.Sc. (Information Technology)

Board of Studies in Information Technology is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

Board of Studies
Information Technology
(01.10.17 to 30.09.19)

S.N. Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available | Chairperson
University (Ex-officio)
Department
concerned
Academic Council | 1. Dr. Harminder Singh Bindra, Chairperson
Appointee Head, Department of Information Technology, | (Co-opted)
MIMIT, Malout
(9872928828) bindra.harminder@gmail.com
(if) | One Faculty 1. Er. Abhilasha Jain, Member(s)
Member from Associate Prof., Department of Computer
University Science & Engg., GZS Campus CET,
Department Bathinda
concerned (of each | 2. Er. Jyoti Rani,
specialization) Associate Prof., Department of Computer
Science & Engg., GZS Campus CET,
Bathinda.
(9417460026) csejyotigill@gmail.com
(8872500274) cse.gzscet@gmail.com.
3. Dr. Kanwalvir Singh Dhindsa, Member
Professor, Department of Information (Co-opted)
Technology, BBSB Engg. College, Fatehgarh
Sahib
(9855087778) kdhindsa@gmail.com,
kanwalvir.singh@bbsbec.ac.in
Subject Expert 1. Dr. Parminder Singh, Member
Professor, Dept of CSE, GNDEC, Ludhiana (Co-opted)
(9855576176) parminder2u@gmail.com
(iii) | One Subject Expert | 1. Dr. Akshay Girdhar, Member
(in the subject from Professor, Department of IT, GNDEC
outside the Univ.) Ludhiana
(9872461620) akshay girdhar@gndec.ac.in
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(iv) | Two Subject Dr. Hardeep Singh, Members
Experts (nominated Professor, Department of Computer Science,
by the Vice GND University, Amritsar (Ph. 9872002958)
Chancellor) hardeep.dcse@gndu.ac.in
Prof. Kapil Sharma,
Head, Department of Information
Technology, Delhi Technological University,
Delhi (Ph. 0) kapsharmal977@gmail.com
(v) | Two Faculty . Er. Vijay Samyal, Members
Members (from Assistant Professor, Dept. of CSE, MIMIT
affiliated/constituent Malout
Colleges (9872992930) samyalmimit@gmail.com
. Er. Vikas Singla,
Assistant Professor, Dept of IT, MIMIT,
Malout
(9815962612) single vikas123@yahoo.com
(vi) | One Representative . Mr. Vivek Prajapati, Member
(from Industry/ CEOQ, Iron Network, E-51, Phase-8, Industrial
Corporate sector) Area Mohali (Ph. 9646002250)
vivekprajapati24@gmail.com
(vii) | One Post Graduate . Ms. Varsha Sahni, Member
meritorious alumnus Assistant Professor, CT Institute of (Co-opted)

(Not Available)

Engineering, Shahpur, Jalandhar
(7986215457) barkhabright@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.
e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.
f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:
Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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DEAN ACADEMIC AFFAIRS
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,

[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Programme:
1. B.Tech. (Marine Engineering)
Board of Studies in Marine Engineering is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

Board of Studies
Marine Engineering
(01.10.17 to 30.09.19)

Constituent
Colleges)

Bathinda
(872072402) jstiwanal@rediffmail.com

S.N. | Nomenclature Name & Address Designation
(i) | Head of the University Department not presently available Chairperson
University (Ex-officio)
Department
concerned
Academic 1. Dr. Balwinder Singh, Chairperson
Council Professor, Department of Mech. Engg., GZS (Co-opted)
Appointee Campus CET Bathinda
(8872500275) drbwssidhu07@gmail.com
(if) | One Faculty 1. Dr. Rajesh Gupta, Member(s)
Member from Professor, Deptt. of Mech. Engg.,
University GZSCCET, Bathinda
Department (8872500261) rg91@rediffmail.com
concerned (of
each
specialization)
(iii) | One Subject 1. Dr. Hazoor Singh, Member
Expert (in the Professor, Deptt. of Mech. Engg., YCoE
subject from Talwandi Sabo
outside the (8146260200) hazoors@yahoo.com
Univ.)
(iv) | Two Subject 1. Dr. Buta Singh Sidhu, Members
Experts Professor & Dean Planning & Development,
(nominated by MRSPTU, Bathinda (Ph. 09501109002)
the Vice butasidhu@yahoo.com
Chancellor) 2. Dr. Pardeep Jindal,
Assistant Professor, Deptt. of Mech. Engg.
Y CoE Talwandi Sabo,
(9463443524) pardeepjindal79@gmail.com
(v) | Two Faculty 1. Prof. J.S. Tiwana, Members
members (from Associate Professor,
Affiliated/ Deptt. of Mech. Engg., GZSCCET,
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2. Dr. Manpreet Kaur,
Associate Professor,
Deptt. of Mech. Engg., BBSBCE,
Fatehgarh Sahib
(9814818606) manpreet.arora@bbsbec.ac.in

(vi) | One 1. Yadvinder Singh Dhaliwal, Member
Representative Assistant Manager, Ambuja Cement Ltd,
(from Industry/ Bathinda
Corporate (7087417004),
sector) yadvinder.dhaliwal@ambujacement.com

(vii) | One Post 1. Prof. Khushdeep Goyal, Member
Graduate Assistant Professor, Deptt. of Mech. Engg, (Co-opted)
meritorious Punjabi University Patiala
alumnus (8283823283) khushgoyal@yahoo.com

(Not Available)

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs


mailto:khushgoyal@yahoo.com
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Board of Studies
Mathematics
(01.10.17 to 30.09.19)
Programmes:
1. M.Sc. (Mathematics)
Board of Studies in Mathematics is hereby proposed for a period of two years (01.10.17 to
30.09.19).

Sr. Nomenclature Name & Address Designation
No.

1 | Head of the 1. Prof. Karanvir Singh Chairperson
University Head, Department of Applied Mathematics, (Ex-officio)
Department GZS Campus CET, Dabwali Road, Bathinda —
concerned 151001

(8872211150) karanvirs786@gmail.com

2 | One Faculty 1. Dr. Kulbhushan Agnihotri, Members
Member from Associate Professor, Department of
University Mathematics, Shaheed Bhagat Singh State
Department Technical Campus, Moga Road (NH-95),
concerned (of each Ferozepur, Punjab 152004,
specialization) (9815264641) agnihotri69@gmail.com

2. Mr. Mukesh Grover,
Assistant Professor, Department of Applied
Mathematics, GZS Campus CET, Dabwali
Road, Bathinda — 151001,
(9814922258) mukeshgrover.bti@gmail.com.

Subject Expert |1, Dr. Vinay Kanwar, (Co-opted)
Professor, Department of Mathematics,
UIET, Panjab University, Chandigarh

(9878369981) vkanwar_@hotmail.com

3. | One Subject Expert | 1. Prof. Sukhjeet Singh Dhaliwal, Member
(in the subject from Professor, Department of Mathematics,
outside the Univ.) SLIET, Campus Road, Sangrur, Longowal,

Punjab 148106,
(9815980406) sukhjit_d@yahoo.com.

4. | Two Subject 1. Dr. S.K. Tomar, Members
Experts (nominated Professor, Department of Mathematics,
by the Vice Panjab University, Chandigarh
Chancellor) (9463223629) sktomar@pu.ac.in

2. Dr. Parminder Singh,
Professor, Department of Mathematics, Guru
Nanak Dev University, Amritsar
(9501101298) singhparm@gmail.com
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5. | Two Faculty 1. Dr. Jaskaran Singh Bhullar, Members

members (from Professor, Department of Mathematics,
Affiliated/ MIMIT, District Shri Mukatsar Sahib,
Constituent Malout, Punjab-152107 (Ph. 09356737037)
Colleges) bhullarjaskarn@rediffmail.com

2. Ms. Mamta Kansal, Assistant Professor,
Department of Applied Mathematics, GZS
Campus CET, Dabwali Road, Bathinda

151001
(8872211700) mamtakansal2k8@yahoo.com.
6. | One Representative | 1. Dr. O.P. Vinocha, Member
(from Industry/ Ex-Professor, Department of Mathematics,
Corporate sector Tantia University, Shri Ganganagar,
Rajasthan
(9468681182) vinochar@yahoo.com
7. | One Post Graduate | 1. Dr. Amarinder Singh, Member
meritorious alumnus Assistant Professor, Department of

Mathematics, Baba Banda Singh Bahadur
Engineering College Campus, Fatehgarh
Sahib, Punjab 140407

(9814521113) amarinder.singh@bbsbec.ac.in

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
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Board of Studies
Mechanical Engineering
(01.10.17. to 30.09.19)
Programmes:
B.Tech. (Mechanical Engineering)
B.Tech. (Automobile Engineering)
B.Tech. (Automotive Engineering)
B.Tech. (Industrial Engineering)
M.Tech. (Mechanical Engineering)
M.Tech. ME (CAD/CAM),
M.Tech. ME (Thermal Engineering)
M.Tech. ME (Production Engineering)
9. M.Tech. ME (Industrial & Production Engineering)
10. M.Tech. ME (Automation & Robotics)
11. M.Tech. ME (CAD, Manufacturing & Automation)
Board of Studies in Mechanical Engineering is hereby proposed for a period of two years
(01.10.17 to 30.09.19).

ONoGa~WONE

S.N. Nomenclature Name & Address Designation

(i) | Head of the 1. Dr. Balwinder Singh, Chairperson
University Professor, Department of Mech. Engg. (Ex-officio)
Department GZS Campus CET Bathinda
concerned (8872500275) drbwssidhu07@gmail.com

(if) | One Faculty 1. Dr. B.S. Bhullar, Member(s)
Member from Associate Professor, Deptt. of Mech.
University Engg., BBSBCET, Fatehgarh Sahib,
Department (9814051870) bs.bhullar@bbsbec.ac.in

concerned (of each
specialization)

(iii) | One Subject Expert | 1. Dr. Pardeep Jindal, Member
(in the subject from Assistant Professor, Deptt. of Mech.
outside the Univ.) Engg. YCoE Talwandi Sabo,
(9463443524)
pardeepjindal79@gmail.com
(iv) | Two Subject 1. Dr. Buta Singh Sidhu, Members
Experts (nominated Professor and Dean Planning &
by the Vice Development, MRSPTU, Bathinda
Chancellor) (9501109002) butasidhu@yahoo.com

2. Dr. Sehijpal Singh,
Professor & Principal., GNEC, Ludhiana
(9855279865) mech@gndec.ac.in
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(v) | Two Faculty 1. Prof. Charanijit Singh, Members
members (from Associate Professor, Deptt. of Mech.
Affiliated/ Engg., GZSCCET, Bathinda
Constituent (8195888988) charanjitmech@gmail.com
Colleges)
Subject Expert 1. Dr. Neel Kanth Grover, Member
Professor, Deptt. of Mech. Engg., (Co-opted)
IKGPTU, Jalandhar
(9855857900)
neelkanthgrover@gmail.com
(vi) | One Representative | 1. Yadvinder Singh Dhaliwal, Member
(from Industry/ Assistant Manager, Ambuja Cement Ltd.,
Corporate sector) Bathinda
(7087417004)
yadvinder.dhaliwal@ambujacement.com
(vii) | One Post Graduate | 1. Dr. Harpreet Singh, Member
meritorious Professor, Deptt. of Mech. Engg, (Co-opted)
alumnus IIT, Ropar (9855709052)
(Not Available) harpreetsingh@iitrpr.ac.in

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY,
DABWALI ROAD, BATHINDA-151001
[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]
DEAN ACADEMIC AFFAIRS
Ph. 0164-2284298, 8725072488
www.mrsptu.ac.in daa.mrsstu@gmail.com, daa@mrsptu.ac.in

Board of Studies
Pharmacy
(01.10.17. to 30.09.19)
Programmes:
Pharm. D.
Pharm. D. (Post Baccalaureate)
B. Pharm.
B. Pharm. (Practice)
. Pharmacy (Pharmacognosy)
. Pharm. (Pharmaceutical Analysis)
. Pharm. (Quality Assurance)
. Pharm. (Pharmaceutics)
9. . Pharm. (Pharmaceutical Chemistry)
10. M. Pharm. (Pharmacology)
11. PG Skill Certification Programmes
Board of Studies in Pharmacy is hereby proposed for a period of two years (01.10.17 to

ONoGa~WONE

<L

30.09.19).
S.N. Nomenclature Name & Address Designation
(i) | Head of the 1. Dr. Ashish Baldi Chairperson
University Prof. & Head, Department of Pharmaceutical (Ex-officio)
Department Sciences, MRSPTU, Bathinda
concerned (8725072348) baldiashish@gmail.com
(if) | One Faculty 1. Dr. Puneet Kumar Member(s)
Member from Department of Pharmaceutical Sciences, MRSPTU,
University Bathinda
Department (8725072349) punnubansal79@gmail.com
concerned (of each | 2. Dr. B.S. Bajwa
specialization) Professor, Lala Lajput Rai College of Pharmacy,
Moga-Ferozepur GT Road, Near P.S. Sadar, Moga
(9815640751) bajwabaljinedr@yahoo.co.in
3. Dr. Uttam Kumar Mandal
Department of Pharmaceutical Sciences &
Technology, MRSPTU, Bathinda
(9872419542) mandalju2007@gmail.com
4. Rakesh Garg
SD College of Pharmacy, Barnala
(9417493032) rakeshgogi@rediffmail.com
(iii) | One Subject Expert | 1. Dr. Anupam Sharma Member
(in the subject from Professor, University Institute of Pharmaceutical
outside the Univ.) Sciences, Panjab University, Chandigarh, Sector —
14, Chandigarh
(9872021661) ans1959@rediffmail.com



http://www.mrsptu.ac.in/
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(iv) | Two Subject 1. Dr. Pawan Krishan Members
Experts (nominated Department of Pharmaceutical Sciences & Drug
by the Vice Research, Punjabi University, Patiala
Chancellor) (9417874747) pawankrishan@rediffmail.com
2. Dr. Subheet Jain
Head, Department of Pharmaceutical Sciences,
GNDU, Amritsar
(9815899705) subheetjain@rediffmail.com
(v) | Two Faculty 1. Dr. Gautam Rath Members
Members (from ISF College of Pharmacy, Moga — Ferozepur
Affiliated/ GT Road, Moga
Constituent (9888206383) gautamrath@rediffmail.com
Colleges) 2. Dr. A.M.J. Newton
Director Principal, Swift School of Pharmacy,
Rajpura
(9878872510) dramjnewton@gmail.com
(vi) | One Representative | 1. Dr. Indresh Jain Member
(from Industry/ Senior Production Manager, Sun Pharmaceutical
Corporate sector) Industries Ltd., Mohali (Pb.)
(indresh_jain@yahoo.com)
(vii) | One Post Graduate | 1. Dr. Rahul Deshmukh Member
meritorious Department of Pharmaceutical Sciences, MRSPTU,
alumnus Bathinda
(9877039159) login2rd@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution, interest
of stakeholders and national requirements for consideration and approval of the Academic
Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question papers
and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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Board of Studies
Physics
(01.10.17. to 30.09.19)
Programme:
1. M.Sc. (Physics)
Board of Studies in Physics is hereby proposed for a period of two years (01.10.17 to 30.09.19).

Sr. Nomenclature Name & Address Designation

No.

(i) | Head of the 1. Prof. (Dr.) Sandeep Kansal, Chairperson
University Professor & Head, Dept. of Applied Physics, (Ex-officio)
Department GZSCCET, Bathinda
concerned (8725072490) skansal@mrsptu.ac.in

(ii) | One Faculty 1. Prof. (Dr.) J.S. Hundal, Member(s)
Member from (Material Science) Registrar, MRSPTU,

University Bathinda

Department (8872500251) jshundal@yahoo.com.

concerned (of each | 2. Dr. Veena Sharma,

specialization) Assistant Professor (Experimental Atomic
Physics), Dept. of Applied Physics, GZSCCET,
Bathinda

(9781601059) vn.veena@gmail.com

3. Dr. Gagan Gupta,
Assistant Professor (Theoretical Physics),
Dept. of Applied Physics, GZSCCET,

Bathinda.
(7589091005) gagan.astro@gmail.com
(iii) | One Subject 1. Dr. Rohit Mehra, Member
Expert (in the Associate Professor, Dept. of Physics,
subject from Dr. B.R. Ambedkar NIT, Jalandhar.
outside the Univ.) (9888534590) mehrar@nitj.ac.in
(iv) | Two Subject 1. Prof. (Dr.) B.S. Bajwa, Members
Experts Professor, Dept. of Physics,
(nominated by the Guru Nanak Dev University, Amritsar.
Vice Chancellor) (9914116916) bshajwal@gmail.com.

2. Prof. (Dr.) Manoj Kumar Sharma,
Professor, School of Physics and Material
Sciences, TIET (Deemed to be University),

Patiala.
(9115608847) msharma@thapar.edu
(v) | Two Faculty 1. Dr. Archana, Professor, Members
Members (from Department of Applied Sciences,

Affiliated/ SVIET, Chandigarh-Patiala, Highway
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Constituent (7837300487) director_ac@sviet.ac.in
Colleges) 2. Dr. Ravi Kant, Professor,

Dept. of Applied Sciences,

Bhai Gurdas Degree College, Sangrur.
(9023532440) ravikant_mail@rediffmail.com

(vi) | One 1. Prof. (Dr.) Arvind, Professor, Member
Representative Dept. of Physics, IISER, Mohali
(from industry/ (9888564456) arvind@iisermohali.ac.in
corporate sector)

(vii) | One Post Graduate | 1. Mr. Amit Kumar Singla, Member
meritorious JRF, Department of Applied Physics,
alumnus GZSCCET, Bathinda

(9814133348) amitalicesingla@gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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[Established by Govt. of Punjab vide Act No. 5 of 2015, UGC Act 2(f)]

daa.mrsstu@gmail.com
Date: 13.10.2017

Programmes:
1. B. Tech. (Textile Engineering)
2. M.Tech. (Textile Engineering)
Board of Studies in Textile Engineering is hereby proposed for a period of two years (01.10.17

Board of Studies
Textile Engineering
(01.10.17. to 30.09.19)

to 30.09.19).
S.N. | Nomenclature Name & Address Designation
(i) | Head of the . Dr. Devanand Uttam, Chairman
University Head of Department, (Ex-officio)
Department Department of Textile Engg., GZSCCET,
concerned Bathinda, (Ph. 08725072426)
textilegzscetbti@gmail.com
(i) | One Faculty . Dr. Anupam Kumar, Member(s)
Member from Professor, Department of Textile Engg.
University GZSCCET, Bathinda
Department (9417025296) anup28298@yahoo.com
concerned (of . Dr. Rajeev Varshney
each Professor, Department of Textile Engg
specialization) GZSCCET, Bathinda,
(7009300964)
rajeev_varshney2002@yahoo.co.in
. Prof. Parikshit Paul,
Assistant Professor, Department of Textile
Engg., GZSCCET, Bathinda
(9417645348) parikshit_paul@yahoo.com
(iii) | One Subject . Dr. Arunangshu Mukhopadhyay, Member
Expert Professor, Department of Textile Technology,
(in the subject National Institute of Technology, Jalandhar
from outside the (9463283698) arunangshu@nitj.ac.in
university)
(iv) | Two Subject . Dr. S. Ghosh, Member (s)
Experts Professor, Department of Textile Technology,
(nominated by National Institute of Technology, Jalandhar
the Vice (9463553727) ghoshs@nitj.ac.in
Chancellor) . Dr. Prasant Vishnoi
Professor, Department of Textile Technology
UP Textile Technology Institute, Kanpur (UP)
(9415292231)
prashantvishnoi@rediffmail.com



mailto:ghoshs@nitj.ac.in

(v) | Two Faculty 1. Dr. S.K. Sinha, Member
Members Professor, Department of Textile Technology, (Co-opted)
(from National Institute of Technology, Jalandhar
Affiliated/ (9417366906) sinhask@nitj.ac.in
Constituent 2. Er. Reeti Pal Singh,
Colleges) Associate professor, IKG PTU, Jalandhar,
(Not Available) (9478098044) en_rps@yahoo.com

(vi) | One 1. Mr. Sandeep Bahl, Member
Representative General Manager, Vardhaman Polytex
(from Industry/ Limited, Bathinda,
Corporate (9781129324) sandeep.bahl@vpl.in,
sector) sandeepbahl@yahoo.com

(vii) | One Post 1. Mr. Harwinder Singh Member
Graduate Research Scholar; (Co-opted)
Meritorious Department of Textile Technology,
Alumnus (Not NIT, Jalandhar,
Available) (9463537733) singh1987har @gmail.com

The main functions of BOS are as follows:

a) Prepare syllabi for various Programmes keeping in view the objectives of the institution,
interest of stakeholders and national requirements for consideration and approval of the
Academic Council.

b) Suggest methodologies for innovative teaching and evaluation techniques.

c) Suggest panel of experts to the Academic Council for appointment as examiners.

d) Coordinate research, teaching, extension and other academic activities in the department/
institution.

e) The Board of studies will also suggest a panel of faculty members for setting the question
papers and for appointment as External examiners for practical Programmes.

f) Any other assignment given by the Vice-Chancellor from time to time.

Quorum:

Quorum of the Board of Studies is a minimum of half of the members of the Board of Studies

including the Chairperson, Board of Studies.

Dean Academic Affairs
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B.Sc. AGRICULTURE (SEM 4) SYLLABUS 2016 BATCH ONWARDS

4" SEMESTER Contact Hrs Marks Credits
Subject Code Subject Name L | T P Int. | Ext. | Total
BAGE1-435 Introduction to Genetics 2 1 0 40 60 100 3
BAGE1-436 Principles of Seed Technology 2 0 0 40 60 100 2
BAGE1-437 Principles of Agronomy-I1 ( Rabi Crops) 2 1 0 40 60 100 3
BAGE1-438 Organic Farming 1 0 0 40 60 100 1
BAGE1-439 Insect Ecology and Pest Management 2 0 0 40 60 100 2
BAGE1-440 | Farm Management & Agriculture Finance | 2 0 0 40 60 100 2
BAGE1-441 Extension Methodology and 1 1 0 40 60 100 2
Communication Skills
BAGE1-442 Livestock Production and Management 2 0 0 40 60 100 2
BAGE1-443 Introduction to Genetics Lab. 0 0 2 60 40 100 1
BAGE1-444 Principles of Seed Technology Lab. 0 0 2 60 | 40 100 1
BAGE1-445 Principles of Agronomy-Il (Lab/Field). 0 0 2 60 40 100 1
BAGE1-446 Organic Farming (Lab./Field) 0 0 2 60 | 40 100 1
BAGE1-447 Insect Ecology and Pest Management 0 0 2 60 40 100 1
(Lab./Field)
BAGE1-448 | Farm Management & Agriculture Finance | 0 0 2 60 | 40 100 1
Lab.
BAGE1-449 Livestock Production and Management 0 0 2 60 40 100 1
Lab.
Total 14 | 3 | 14 | 740 | 760 | 1500 24

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA

Page 1 of 7




B.Sc. AGRICULTURE (SEM 4) SYLLABUS 2016 BATCH ONWARDS

INTRODUCTION TO GENETICS
Subject Code: BAGE1-435 LTPC Duration: 37 Hrs.
2103

Unit-1
Structure of cell and cell organelles and their functions: mitosis and meiosis, significance and
differences between them; Study of chromosome structure, morphology, number and types;
Karyotype and idiogram; Mechanism of crossing over and cytological proof of crossing over;
Numerical and structural chromosomal aberrations.

Unit-11
Mendel's laws of inheritance and exceptions to the laws, Cytoplasmic inheritance, its
characteristic features and difference between chromosomal and cytoplasmic inheritance;
Types of gene action, Multiple alleles, Pleiotropism, Penetrance and expressivity; Qualitative
and Quantitative traits and differences between them; Multiple factor hypothesis.

Unit-111
DNA and its structure, function, types, modes of replication and repair, RNA and its
structure, function and types; Transcription and Translation; Genetic code and outline of
protein synthesis; Linkage, types of linkage and its estimation; Mutation and its characteristic
features; Methods of inducing mutations and detection of sex linked and autosomal mutations
(CLB technique etc.).

Unit-1vV
Evolution of different crop species like cotton, wheat, gram, triticale and Brassicas.
Recommended Books
1. B.D. Singh, ‘Fundamentals of Genetics’.
2. P.K. Gupta, ‘Genetics’.
3. E.J. Gardner and M.J. Simmons, ‘Principles of Genetics’.

PRINCIPLES OF SEED TECHNOLOGY
Subject Code: BAGE1-436 LTPC Duration: 25 Hrs.
2002

Unit-1
Introduction to seed production; seed policy; deterioration of crop varieties; maintenance of
genetic purity during seed production; seed quality

Unit-11
Different classes of seed; Nucleus, Breeder, Foundation and certified seed production of
varieties and hybrids of field and vegetable crops

Unit-111
Seed certification, phases of certification, procedure for seed certification, field inspection
and field counts etc.; constitution and role of central seed committee, central seed
certification board, state seed certification agency, central and state seed testing laboratories;
duties and powers of seed inspectors, offences and penalties; seed control order; Seed Act;
other issues related to WTO, IPRs, Patenting, Plant Breeder’s Rights; varietal identification
through grow-out test and electrophoresis; seed drying; establishment of seed processing
plant; establishing a seed testing laboratory

Unit-1V
Seed testing procedures for quality assessment, seed treatment, importance of seed treatment,
types of seed treatment, seed packing and seed storage, stages of seed storage, factors
affecting seed longevity during storage and conditions required for good storage, general

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
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B.Sc. AGRICULTURE (SEM 4) SYLLABUS 2016 BATCH ONWARDS

principles of seed storage, measures for pest and disease control, temperature control, seed
marketing, factors affecting seed marketing.

Recommended Books

1. R.L Agrawal, ‘Seed Technology’.

2. P.K. Agarwal, ‘Principles of Seed Technology’.

3. Khare and Bhale, ‘Seed Technology’.

PRINCIPLES OF AGRONOMY-II (RABI CROPS)
Subject Code: BAGE1-437 LTPC Duration: 37 Hrs.
2103

Unit-1
Origin, geographic distribution, area, yield and production of rabi crops in different states of
India; Causes of variation in their productivity under different agro-ecologies of the country;
National and International Agricultural Research Institutes and their mandate and role in
Indian agriculture.

Unit-11
Economic importance, soil and climatic requirements, varieties, cultural practices and
production techniques of rabi season cereal crops

Unit-111
Economic importance, soil and climatic requirements, varieties, cultural practices and
production techniques of rabi pulses -chickpea, lentil, field pea, French bean and oilseeds
rapeseed and mustard, sunflower, safflower, linseed

Unit-1V
Economic /importance, soil and climatic requirements, varieties, cultural practices and
production techniques of other important rabi crops such as sugarcane, sugar beet, potato,
tobacco and forage crops- berseem, Lucerne and oats
Recommended Books
1. Chidda Singh, ‘Modern Techniques of Raising Field Crops’.
2. ‘Package of Practices for Rabi Crops’, PAU.
3. S.R. Reddy, ‘Agronomy of Field Crops’.
4. ‘Hand Book of Agriculture’, Indian Council of Agricultural Research.
5. Rajendra Prasad, ‘Text Book of Field Crop’.

ORGANIC FARMING
Subject Code: BAGE1-438 LTPC Duration: 12 Hrs.
1001

Unit-1
Organic farming: introduction, concept, relevance in the present context; Merits and demerits.
Organic production requirements; Biological intensive nutrient management, Bio-farming.
Unit-11
Recycling and in situ management of organic residues; site selection, Soil improvement and
amendments; integrated diseases and pest management
Unit-111
Use of bio-control agents; bio-pesticides; pheromones, trap crops and bird perches, biological
weed management.
Unit-1vV
Quality considerations- certification, labelling and accreditation processors, marketing and
export requirements for organic products.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
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B.Sc. AGRICULTURE (SEM 4) SYLLABUS 2016 BATCH ONWARDS

Recommended Books
1. Anil Chavan and Sandeep Raskar, ‘Text Book of Organic Agriculture’.
2. D. Kumara Manimuthu Veeral, ‘Text Book of Organic Farming’.

INSECT ECOLOGY AND PEST MANAGEMENT
Subject Code: BAGE1-439 LTPC Duration: 25 Hrs.
2002

Unit-I
Insect Ecology- Introduction, environment and its components, effect of abiotic and biotic
factors. Biotic potential, environmental resistance and causes of pest outbreaks in agro-
ecosystem. Pest and its categories, Crop Losses. Beneficial insects: important pollinators,
weed killers and scavengers; their importance. Important non-insect pests: mites, rodents and
birds.
Unit-11
Chemical Control: importance, hazards and limitations. Natural Control. Host plant
resistance. Physical, Mechanical and Cultural Control. Biological Control: parasitoids,
predators and microbes. Legislative Control. Insecticide Act 1968.
Unit-111
Classification, toxicity and formulations of insecticides. Study of important insecticides:
botanicals, organochlorines, organophosphates, carbamates, synthetic pyrethroids.
Rodenticides, Acaricides and Fumigants. Biorational and other innovative approaches in pest
management: = insect growth regulators (Hormones), semiochemicals, Synergism,
Pheromones, Repellents, antifeedants, chemosterilants, genetic control etc.
Unit -1V
Pest surveillance, monitoring and_forecasting. Economic threshold and Economic injury
levels. Integrated pest management (IPM): need; its tools and limitations. IPM in important
vegetables: brinjal, okra, cauliflower and cucurbits.
Recommended Books
1. A.S. Atwal and G.S. Dhaliwal, ‘Agricultural Pests of South Asia and their Management’,
Kalyani Publishers, Ludhiana.
2. G.S. Dhaliwal and Ramesh Arora, ‘Principles of Insect Pest Management’, National
Agricultural Technology Information Centre, Ludhiana.
3. R.C. Saxena and R.C. Srivastava, ‘Entomology at a Glance’, Agrotech Publishing
Academy, Udaipur.
. S.S. Bains and A.S. Atwal, ‘Applied Animal Ecology’, Kalyani Publishers, Ludhiana.
. G.S. Dhaliwal, Ram Singh and B.S. Chillar, ‘Essentials of Agriculture Entomolgy’,
Kalyani Publishers, Ludhiana.
6. G.S. Dhaliwal and K.P. Srivastava, ‘A Text Book of Applied Entomology’, Vol. -1 and 11,
Kalyani Publishers, Ludhiana.

o1~

FARM MANAGEMENT AND AGRICULTURAL FINANCE
Subject Code: BAGE1-440 LTPC Duration: 25 Hrs.
2002

Unit-1
Farm Management: meaning, definition and Importance; Economic principles applicable to
the organizations of farm business. Agricultural Production Economics: definition, nature and
scope; Laws of returns; Factor- product Relationships; determination of optimum input and
output.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
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B.Sc. AGRICULTURE (SEM 4) SYLLABUS 2016 BATCH ONWARDS

Unit-11
Types and Systems of Farming: Farm planning and budgeting; Risk and uncertainty; Farm
record keeping- need and importance.

Unit-111
Agricultural Finance: nature and scope, compounding and discounting. Agricultural credit:
meaning, definition, need and classification; Credit appraisal; History of financing agriculture
in India. Agricultural Financial Institutions, indebtedness problems.

Unit-1V
Assessment of Crop Losses: Determination of compensation; Crop insurance; Agricultural
Cooperatives- philosophy and principles; History of Indian Cooperative Movement;
Reorganization of cooperative credit structure.
Recommended Books
1. Joginder Singh, ‘Farm Business Accounting’, R.S.G. Publishers.
2. Singh and Lekhi, ‘Agricultural Economics’, Kalyani Publishers.
3. Johl and Kapoor, ‘Fundamental of Farm Management’, Kalyani Publishers.

EXTENSION METHODOLOGIES AND COMMUNICATION SKILLS
Subject Code: BAGE1-441 LTPC Duration: 25 Hrs.
1102

Unit-1
Meaning, nature, importance, models-and barriers in communication; Extension programme
planning; Principles and steps in programme development process; Monitoring and
evaluation of extension programmes

Unit-11
Extension ‘teaching methods and factors influencing their selection and use; Combination
(Media Mix) of teaching methods; Innovative information sources; Audio- visual aids;
Meaning, scope and importance of agricultural journalism.

Unit-111
Diffusion and adoption of innovations; Models of adoption process. Factors influencing
adoption process.

Unit-1V
Capacity building of extension personnel and farmers, Communication skills for effective
transfer of technology; Organizing Field days, exhibitions; seminars and conferences
Recommended Books
1. G.L Ray, ‘Extension Communication and Management’.
2. O.P. Dharma and O.P. Bhatnagar, ‘Education and Communication for Development’.
3. Ranjit Singh, ‘Extension Education’.

LIVESTOCK PRODUCTION AND MANAGEMENT
Subject Code: BAGE1-442 LTPC Duration: 25 Hrs.
2002

Unit-1
Place of livestock in the national economy, Livestock development programmes. Exotic and
Indian breeds of cattle, buffalo, sheep, goat and swine. Reproductive behaviour; oestrous
cycle. Artificial Insemination. Pregnancy and parturition in various livestock species. Care of
pregnant animal and new born young one. Measures and factors affecting fertility in
livestock.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
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Unit-11
Physiology of milk secretion and different milking methods. Factors affecting milk yield and
composition. Selection procedure and various systems of breeding in livestock.

Unit-111
Feeding and management of calves, heifers, pregnant and milch animals sheep, goat and
swine. Housing principles for livestock. Vaccination and prevention of important diseases of
livestock and poultry.

Unit-1V
Important breeds of poultry, egg formation, abnormal eggs and factors affecting egg size.
Moulting, incubation, hatching and brooding. Housing, breeding, feeding and management of
poultry. Biotechnological interventions in animal production and reproduction.
Recommended Books
1. G.C. Banerjee, ‘A Textbook of Animal Husbandry’, Oxford IBH Publications.
2. C.K. Thomas and N.S.R. Shastr, ‘Dairy Bovine Production’, Kalyani Publications.
3. C.K. Thomas and N.S.R. Shastry, ‘Livestock Production Management’, Kalyani

Publications.

4. ‘Handbook of Animal Husbandry’, ICAR Publication.
5. R.A. Singh ‘Poultry Production Management’, Kalyani Publications.

INTRODUCTION TO GENETICS LAB.
Subject Code: BAGE1-443 LTPC
0021

Microscopy, (Light microscopes and electron microscopes; Preparation and use of fixatives
and stains for light microscopy; Preparation of micro slides and identification of mitosis and
meiosis; Monohybrid, Dihybrid and Trihybrid ratios and their modifications; Chi- square
analysis; 'Interaction of factors; Epistatic factors, Supplementary factors and Duplicate
factors; Complementary factors, Additive factors and Inhibitory factors; Linkage - Two point
test cross; Linkage - Three point test cross; Induction of polyploidy using colchicine;
Induction of chromosomal aberrations using chemicals.

PRINCIPLES OF SEED TECHNOLOGY LAB.
Subject Code: BAGE1-444 LTPC
0021

Seed sampling principles and procedures; physical purity analysis of field crops; germination
analysis of field crops; moisture tests of field crops; viability test of field crops; seed health
test of field crops; seed dormancy and breaking methods; grow out tests for varietal
identification; visit to seed production plots; visit to seed processing plants; visit to seed
testing laboratories; planting ratios, isolation distance and rouging, etc.

PRINCIPLES OF AGRONOMY-II LAB./FIELD
Subject Code: BAGE1-445 LTPC
0021

Study of manures, fertilizers and green manure crops; Study of intercultural implements;
Methods of fertilizer application; Seed bed preparation and sowing of wheat, sugarcane and
sunflower; Calculations of seed rate; Identification of weeds in wheat and grain legumes;
Morphological characteristics of wheat, sugarcane, chickpea and mustard; Yield components
of wheat and sugarcane.
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ORGANIC FARMING LAB./FIELD
Subject Code: BAGE1-446 LTPC
0021

Raising of vegetable crops through organic sources. Diseases and pest management; Vermi-
composting; Vegetable and ornamental nursery raising; Macro quality analysis; Grading,
packaging and post-harvest management.

INSECT ECOLOGY AND PEST MANAGEMENT LAB./FIELD
Subject Code: BAGE1-447 LTPC
0021

Study of terrestrial and pond ecosystem, behaviour, orientation, distribution patterns of
insects. Sampling techniques for the estimation of insect population and damage. Pest
surveillance through light and pheromone traps. Practicable IPM practices. Insecticides and
their formulations; calculation of doses of insecticides. Compatibility of pesticides.
Identification of common insect-pests, phytophagous mites, rodent, bird pests and their
damage, other beneficial insect-pollinators, weed killers and scavengers.

FARM MANAGEMENT AND AGRICULTURAL FINANCE LAB.
Subject Code: BAGE1-448 LTPC
0021

Filling of farm record book, analysis of farm records and possible improvements, Methods of
depreciation. Preparation of farm plans and budgets, profit and loss account. Break-even
analysis. Economic analysis of different crop and livestock enterprises. Compounding and
discounting the cost and return. Preparation of balance sheet, income statement and cash flow
analysis. Estimation'of credit needs. Determination of unit costs. Preparations and analysis of
loan proposals.

LIVESTOCK PRODUCTION AND MANAGEMENT LAB./FARM
Subject Code: BAGE1-449 LTPC
0021

Visit to livestock farms and breed identification. Study of external body parts. Handling and
restraining of animals. Judging of animals. Milking methods. Feeding and ration formulation.
Record keeping. Study of reproductive organs and Artificial Insemination. Physiological
norms in cattle and buffaloes. Hatching, housing and management of poultry.
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MRSPTU B.Sc. MEDICAL LABORATORY SCIENCE (SEM 5-6) SYLLABUS 2016
BATCH ONWARDS

Total Contact Hrs. = 28

Total Marks = 1000

Total Credits= 23

Semester 5t Contact Hrs. Marks Credits
Code Name L T P Int. | Ext. | Total

BMLS1-534 Parasitology & Virology 4 0 0 40 60 100 4
BMLS1-535 Clinical Biochemistry-I1 4 0 0 40 60 100 4
BMLS1-536 Blood Banking 4 0 0 40 60 100 4
BMLS1-537 Medical Lab. Management 3 0 0 40 60 100 3
BHUMO-103 Human Values & Professional Ethics 3 0 0 40 60 100 3
BMLS1-538 Parasitology & Virology Lab. 0 0 2 60 40 100 1
BMLS1-539 Clinical Biochemistry-I1 Lab. 0 0 2 60 40 100 1
BHUMO0-540 Blood Banking Lab. 0 0 2 60 40 100 1
BMLS1-541 Medical Lab. Management Practical 0 0 2 60 40 100 1
BMLS1-542 Seminar 0 0 2 0 100 100 1

Total 18 0O | 10 | 440 | 560 | 1000 23

Semester 61" Contact Hrs. Marks Credits
Code Name L T P Int. | Ext. | Total
BMLS1-643 Professional Training 0 0 6 40 60* 100 7
(3 Months)

BMLS1-644 Project/Practical File 0 0 0 100 100
BMLS1-645 Practical Performance/Viva 0 0 100 100

Total 0 0 | 12 40 260 300 17

e Marks to be provided by the Health Care Industry where training is provided.
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MRSPTU B.Sc. MEDICAL LABORATORY SCIENCE (SEM 5-6) SYLLABUS 2016
BATCH ONWARDS

PARASITOLOGY & VIROLOGY
Subject Code: BMLS1-534 LTPC Duration: 45 Hrs.
4004

Learning Objectives
1. The students will learn the morphology, life cycles & laboratory diagnosis of medically
important parasites and viruses.
UNIT-1

Introduction to Medical Parasitology (9 Hrs.)
Definition- Parastism, host, vectors; Study of the types of animal association’s parasitism
commensalisms and symbiosis; Types of parasites; Classification of protozoan & Helminthes;
Collection, transport, processing and preservation of samples for routine parasitological
investigations.

UNIT- 2
Morphology, Life cycle and Lab Diagnosis of Protozoa, Nematodes and Platyhelminths (14
Hrs.)
Intestinal Amoebae- Entamoeba histolytica, Entamoeba coli; Flagellates of intestine/genitalia-
Giardia lamblia; Trichomonas vaginalis; Malarial Parasite- Plasmodium vivax; Intestinal
Nematodes- Ascaris, Ancylostoma duodenale; Taenia solium.

UNIT- 3
Introduction to virology (10 Hrs.)
Properties of viruses: structure, replication, growth; Classification of viruses; Cultivation
approaches; Collection, transportation and storage of sample for viral diagnosis.

UNIT- 4
Viruses’ Life cycle, Diseases and Lab diagnosis (12 Hrs.)
Polio, Rhino; Influenza; Para influenza; Mumps, Measles; Rubella; Respiratory syncital, Rota;
Chicken pox, Herpes; HIV; Viruses prevalent in India (Dengue, Japanese Encephalitis).
Course Outcomes
Through this course student should be able
1. To understand the nature of different parasites.
2. Explain the complete life cycles of intestinal and genital parasites.
3. Complete nature of the viruses.
4. Different types of viral diseases.
Recommended Books
1. K.D. Chatterjee, ‘Text Book of Parasitology’, Chatterjee Medical Publishers, Calcutta.
2. S.C. Parija, ‘Text Book of Medical Parasitology’.
3. John B. Carter, Venetia A. Saunders, ‘Virology Principles and Applications’, John Wiley &

Sons, Ltd., 2007.
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CLINICAL BIOCHEMISTRY- I
Subject Code: BMLS1-535 LTPC Duration: 45 Hrs.
4004

Course Objectives
1. The students will learn about various biochemical aspects of different diseases and diagnosis/
prognosis of these diseases.
2. This course will provide information about various clinically important enzymes &
automation techniques.
UNIT-1
Disorders of Metabolism (12 Hrs.)
Disorders of Carbohydrate Metabolism: Diabetes mellitus, sugar levels in blood, renal threshold
for glucose, factors influencing blood glucose level, galactose tolerance tests; Analysis of T3,
T4 and TSH, and their significance in diagnosis of metabolic disorders; Disorders of Lipid
metabolism: Plasma lipoproteins, cholesterol, triglycerides & phospholipids in health and
disease, hyperlipidemia, hyperlipoproteinemias, and ketone bodies; Digestive diseases- Gastric
analysis and its importance.
UNIT- 2
Inborn Errors of Metabolism (10 Hrs.)
Phenylketonuria, alkaptonuria, albinism, tyrosinosis, maple syrup urine disease, Lesch-Nyhan
syndrome, sickle cell anemia, Histidinemia.
UNIT- 3
Disorders of liver and kidney (14 Hrs.)
Normal and abnormal functions of liver and Kidney. Jaundice, fatty liver, acute and chronic
renal failure; Clearance tests for renal function. Diagnostic Enzymes clinical significance of
Acid phosphatase, Alkaline phosphatase, Lactate dehydrogenase, Aspartate transaminase,
Alaninetransaminase and Creatine phosphokinase. Qualitative and quantitative analysis of renal
calculi and its significance.
UNIT- 4
Clinical Automation (9 Hrs.)
History of Automaton, purpose; types of machines used in the routine laboratory practices their
principles, construction and working.
Course Outcomes
Through this course student should be able
1. To know the metabolic disorders due the deficiencies of various bio- molecules.
2. Concepts of Inborn metabolic problems.
3. Various liver and kidney complications.
4. To understand the clinical automation.
Recommended Books
1. M.N. Chatterjea and Rana Shinde, ‘Textbook of Medical Biochemistry’, Jaypee Brothers.
2. John W. Baynes and Marek Dominiczak, ‘Medical Biochemistry (Paperback)’, Mosbhy.
3. Allan Gaw, Michael Murphy, Robert Cowan, Denis O'Reilly, Michael Stewart and James
Shepherd, ‘Clinical Biochemistry: An lllustrated Colour Text (Paperback)’, 3 Edn.,.
Churchill Livingstone.
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4. G. Beckett, S. walker, P. Rae, P. Ashby, ‘Clinical Biochemistry’, 7" Edn., Blackwell
Publishing.

BLOOD BANKING
Subject Code: BMLS1-536 LTPC Duration: 45 Hrs.
4004

Course Objectives
1. The student will learn about blood grouping, transfusion, collection, storage & maintenance.
UNIT-1
Blood Grouping (12 Hrs.)
Human Blood Group system: ABO Subgroups, Red Cell Antigen, Natural Antibodies, Rh
Antigens; Principal of Blood grouping, antigen-antibody reaction; Blood grouping techniques:
Cell grouping, Serum grouping; Difficulties in ABO grouping; Inheritance of the Blood groups.
UNIT- 2
Blood Transfusion & Blood Donation (14 Hrs.)
Principal & Practice of blood Transfusion; Guide lines for the use of Blood, Appropriate use of
Blood, Quality Assurance; Objectives of Quality Assurance in Blood Transfusion services,
Standard operating procedures for usage, donation & storage of blood, screening of donor,
compatibility testing, safety, procurement of supplies; Blood donor requirements; Criteria for
selection & rejection.
UNIT-3
Blood Collection & Testing Donor Blood (9 Hrs.)

Blood collection packs; Anticoagulants; Adverse donor reaction; Screening donor's blood for
infectious agents - HIV, HCV, HBV, Trepanoma palladium, Plasmodium, HTLV.
UNIT- 4
Storage, Transport of Blood and Maintenance of Blood Bank Records (10 Hrs.)
Changes in blood after storage; Gas refrigerator; Lay out of a blood bank refrigerator;
Transportation approaches: Blood bank temperature and stock sheet, transfusion request form.
Course Outcomes
Through this course student should be able
1. Different blood grouping aspects.
2. To understand the blood transfusion and donation processes.
3. To learn the blood collection and testing approaches.
4. Explain the blood storage, transport and maintenance.
Recommended Books
1. Haufbrand, ‘Essentials of Hematology’.
2. J.V. Dacie, ‘Practicals in Hematology’.
3. Lynch, ‘Medical Laboratory Technology’.
4. ‘Wintrobe’s Clinical Hematology’.
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MEDICAL LAB. MANAGEMENT
Subject Code: BMLS1-537 LTPC Duration: 36 Hrs.
3003

Course Objectives
1. The students will become aware of ethics in a clinical laboratory, Good laboratory practice
and Quality Management in a clinical laboratory.
UNIT-1
Ethical Principles and Good Laboratory Practice (GLP) (10 Hrs.)
Duties to patient, colleagues, society and other professionals; Aims of GLP and accreditation,
advantages of accreditation; awareness of general safety precautions; HIV- pre and post-
exposure guidelines; patient management for sample collection, transportation and preservation.
UNIT- 2
Sample Analysis & Reporting (8 Hrs.)
Sample accountability, methods of accountability; Factors affecting sample analysis; format of
test report, reference range, results from referral laboratories; clinical alerts.
UNIT-3
Financial Management & Auditing (8 Hrs.)
Awareness of financial management in‘a clinical laboratory; Horizontal, Vertical and Test audit;
Frequency of audit; Documentation.
UNIT- 4
Biomedical Waste Management (10 Hrs.)
Types of waste in clinical laboratories; preliminary disposal and advanced disposal techniques;
Standard national and international guidelines for biomedical waste management.
Course Outcomes
Through this course student should be able
1. Explain the various ethical principles and GLP follows in the clinical laboratories on daily
basis.
2. To know about the sampling aspects.
3. Explain the financial and auditing processes.
4. To dispose of the biomedical waste.
Recommended Books
1. Sangeeta Sharma, Rachna Agarwal, Sujata Chaturvedi, Rajeev Thakur, ‘Medical Laboratory
Management Cost- Effective Methods’, Viva Books.
2. P.B. Godkar, D.P. Godkar, Bhalani, ‘Text Book of Medical Laboratory Technology’, Vol.-1
and 2, 3 Edn., Publishing House, 2005.

HUMAN VALUES AND PROFESSIONAL ETHICS
Subject Code: BHMUO0-103 LTPC Duration: 36 Hrs.
3003

Course Objectives and Expected Outcomes

To help the students discriminate between what is valuable and what is superficial in the life. To
help the students develop the critical ability to distinguish between essence and form in life - this
ability is to be developed not for a narrow area or field of study, but for everyday situations in
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life, covering the widest possible canvas. To help the 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 aspects (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 I1ITH, IITK and UPTU on a large scale with
significant results.

UNIT-I (6 Hrs.)
Course Introduction - Need, Basic Guidelines, Content and Process for Value Education
Understanding the need, basic guidelines, content and process for Value Education. 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 fulfillment 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

UNIT-I1 (8 Hrs.)
Understanding Harmony in the Human Being - Harmony in Myself!
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

Understanding Harmony in the Family and Society- Harmony in Human-Human
Relationship
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 and differentiation; the other
salient values in relationship

UNIT-I11 (6 Hrs.)
Understanding the Harmony in the Society (Society Being an Extension of Family)
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Samadhan, Samridhi, Abhay, Sah-astitva as comprehensive Human Goals Visualizing a
universal harmonious order in society- Undivided Society (Akhand Samaj), Universal Order
(Sarvabhaum Vyawastha )- from family to world family!
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; Understanding Existence as Co-
existence (Sah-astitva) of mutually interacting units in all-pervasive space; Holistic perception of
harmony at all levels of existence
UNIT-1V (4 Hrs.)
Implications of the above Holistic Understanding of Harmony on Professional Ethics
Natural acceptance of human values Definitiveness of Ethical Human Conduct; Basis for
Humanistic Education, Humanistic Constitution and Humanistic Universal Order; Competence
in professional ethics:
= Ability to utilize the professional competence for augmenting universal human order,
= Ability to identify the scope and characteristics of people-friendly and eco-friendly
production systems,
= 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:
= At the level of individual: as socially and ecologically responsible engineers, technologists
and managers
= At the level of society: as mutually enriching institutions and organizations
Recommended Books
1. R.R.Gaur, R. Sangal, G.P. Bagaria, ‘A Foundation Course in Value Education’, 2009.
Suggested Readings/Books
1. Ivan Illich, ‘Energy & Equity’, The Trinity Press, Worcester, and Harper Collins, USA,
1974.
2. E.F. Schumacher, ‘Small is Beautiful: A Study of Economics as if People mattered’, Blond
& Briggs, Britain, 1973.
A. Nagraj, ‘Jeevan Vidya ek Parichay’, Divya Path Sansthan, Amarkantak, 1998.
Sussan George, ‘How the Other Half Die’s, Penguin Press. Reprinted 1986, 1991.
P.L. Dhar, R.R. Gaur, ‘Science and Humanism’, Commonwealth Publishers, 1990.
A.N. Tripathy, ‘Human Values’, New Age International Publishers, 2003.
Subhas Palekar, ‘How to practice Natural Farming’, Pracheen (Vaidik) Krishi Tantra Shodh,
Amravati, 2000.
8. Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W. Behrens IlI,
‘Limits to Growth - Club of Rome’s report’, Universe Books, 1972.
9. E. G. Seebauer & Robert L. Berry, ‘Fundamentals of Ethics for Scientists & Engineers’,
Oxford University Press, 2000.
10. M. Govindrajran, S. Natrajan & V.S. Senthil Kumar, ‘Engineering Ethics (including Human
Values)’, Eastern Economy Edition, Prentice Hall of India Ltd.
11. B P Banerjee, ‘Foundations of Ethics and Management’, Excel Books, 2005.
12. B. L. Bajpai, 2004, ‘Indian Ethos and Modern Management’, New Royal Book Co.,
Lucknow, Reprinted 2008.

Noobkow
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PARASITOLOGY & VIROLOGY LAB.
Subject Code: BMLS1-538 LTPC
0021

EXPERIMENTS

1. Routine stool examination for detection of intestinal parasites with concentration methods:
Saline preparation, lodine preparation, Floatation method, Centrifugation method, Formal
ether method, Zinc sulphate method.

2. Identification of adult worms from models/slides: Tapeworm, Ascaris, Hookworms.

3. Malarial parasite: Preparation of thin and thick smears, Staining of smears, Demonstration of
various stages of life cycle of malarial parasites from stained slides.

4. Demonstration of fertilized hen egg.

5. Demonstration of virus inoculation routes in fertilized hen egg.

Recommended Books

1. J. Ochei, Arundhti Kolhatkar, ‘Medical Laboratory Science: Theory and Practice’, McGraw
Hill Education.

2. K.D. Chatterjee, ‘Text Book of Parasitology’, Chatterjee Medical Publishers, Calcutta.

CLINICAL BIOCHEMISTRY- Il LAB.
Subject Code: BMLS1- 539 LTPC
0021

EXPERIMENTS
To perform the Glucose tolerance test of the given sample (GTT).
To perform the Insulin tolerance test (ITT).
Determination of Uric acid in Urine of the patient.
Determination of Creatinine clearance.
Determination of Urea clearance.
Determination of Serum acid phosphatase.
Determination of Serum Alkaline phosphatase.
Determination of Serum Lactate dehydrogenase.
Determination of Serum CPK
10 Determination of T3, T4 and TSH.
Recommended Books
1. K.L. Mukherjee, ‘Medical laboratory Technology’, Vol.-ll1.
2. Richard Luxton, ‘Clinical Biochemistry’,
3. Barbara H. Estridge et.al, ‘Basic Medical Laboratory Techniques’.

CoNoR~WNE

BLOOD BANKING LAB.
Subject Code: BMLS1-540 LTPC
0021

EXPERIMENTS
1. Screening of blood donor: physical examination including medical history of the Donor.
2. To prepare Acid Citrate Dextrose (ACD) and Citrate Phosphate Dextrose (CPD) Solutions.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
Page 8 of 9



MRSPTU B.Sc. MEDICAL LABORATORY SCIENCE (SEM 5-6) SYLLABUS 2016
BATCH ONWARDS

3. Collection and preservation of blood for transfusion purpose.

4. Screening of blood for Malaria, Microfilaria, HBsAg, syphilis and HIV.

5. To determine the ABO & Rh grouping.

6. To perform Direct and Indirect Coomb’s test.

7. To perform cross matching.

Recommended Books

1. K.L. Mukherjee, ‘Medical laboratory Technology’, Vol.-I.

2. P.B. Godkar, D.P. Godkar, ‘Text Book of Medical Laboratory Technology’, Vol. 1 & 2, 3
Edn., Bhalani Publishing House, 2005.

MEDICAL LAB. MANAGEMENT PRACTICAL
Subject Code: BMLS1- 541 LTPC
0021

1. Clinical sample collection e.g. Blood, Urine, Stool examination, Saliva sample, Sputum

sample, Semen.

Sample accountability: Labeling of sample, making entries in Laboratory records.

Reporting results: Basic format of a test report, Release of examination results.

Calibration and Validation of Clinical Laboratory instruments.

Biomedical waste management in a clinical laboratory: Disposal of used samples, reagents

and other biomedical waste.

Recommended Books

1. Sangeeta Sharma, Rachna Agarwal, Sujata Chaturvedi; Rajeev Thakur, ‘Medical Laboratory
Management Cost- Effective Methods’, Viva Books.

2. P.B. Godkar, D.P. Godkar, ‘Text Book of Medical Laboratory Technology’, Vol. 1 & 2, 3™
Edn., Bhalani Publishing House, 2005.

gk wmn
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SEMESTER 5" Contact Hrs Marks Credits

Subject Code Subject Name L T P Int. | Ext. | Total
BCIE1-517 Design of Steel Structures-I 3 1 0 40 60 100 4
BCIE1-518 Transportation Engineering-I 3 1 0 40 60 100 4
BCIE1-519 Environmental Engineering-I1 3 1 0 40 60 100 4
BCIE1-520 Geomatics Engineering 3 1 0 40 60 100 4
BCIE1-521 Disaster Management 2 0 0 40 60 100 2
BHUMO-F93 Soft Skills-I11 0 0 2 60 40 100 1
BCIE1-522 Environmental Engineering Lab. 0 0 2 60 40 100 1
BCIE1-523 Transportation Engineering Lab. 0 0 2 60 40 100 1
BCIE1-524 Training-11 (Survey Camp)# 0 0 4 60 40 100 2
Total 14 4 | 10 | 440 | 460 900 23

# 6-Week Training during summer vacations after 4*" semester
SEMESTER 6" Contact Hrs Marks Credits

Subject Code Subject Name L T P | Int. | Ext. | Total
BCIE1-625 Design of Concrete Structures-11 3 1 0 40 60 100 4
BCIE1-626 Geotechnical Engineering 3 1 0 40 60 100 4
BCIE1-627 Numerical Methods in Civil Engineering 3 1 0 40 60 100 4
BCIE1-628 Structural Analysis-11 3 1 0 40 60 100 4
BCIE1-629 Estimating and Costing 3 0 0 40 60 100 3
BHUMO0-F94 Soft Skills-1V 0 0 2 60 40 100 1
BCIE1-630 Geotechnical Engineering Lab. 0 0 2 60 40 100 1
BCIE1-631 Concrete Structures Drawing 0 0 2 60 40 100 1
Total 15 4 6 | 380 | 420 800 22
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SEMESTER 7t Contact Hrs Marks Credits
Subject Code Subject Name L T P Int. | Ext. | Total
BCIE1-732 Design of Steel Structures-11 3 1 0 40 60 100 4
BCIE1-733 Foundation Engineering 3 1 0 40 60 100 4
BCIE1-734 Irrigation Engineering-I1 3 1 0 40 60 100 4
Departmental Elective-1 (select any one) 3 1 0 40 60 100 4
BCIE1-756 Pre-Stressed Concrete
BCIE1-757 Bridge Engineering
BCIE1-758 Solid Waste Management
BCIE1-759 Ground Improvement Techniques
BCIE1-735 Steel Structures Drawing 0 0 2 60 40 100 1
BCIE1-736 Hydraulic Structures Drawing 0 0 2 60 40 100 1
BCIE1-737 Training-111 (Practical)# 0 0 4 60 40 100 2
Total 12 4 8 | 340 | 360 700 20
# 8-Week In-House / Industrial Training during summer vacations after 6" semester
SEMESTER 8t Contact Hrs Marks Credits
Subject Code Subject Name L T P | Int. | Ext. | Total
BCIE1-838 Transportation Engineering-11 3 1 0 40 60 100 4
BCIE1-839 Earthquake Resistant Design of 3 1 0 40 60 100 4
Structures
Departmental Elective-11 (select any one) 3 1 0 40 60 100 4
BCIE1-860 Hydrology & Dams
BCIE1-861 Pavement Engineering
BCIE1-862 Advanced Structural Analysis
BCIE1-863 Advanced Reinforcing Techniques in
Soils
Open Elective-1 (select any one) 3 0 0 40 60 100 3
BCIE1-840 Software Lab. 0 0 2 60 40 100 1
BCIE1-841 Advanced Testing Lab. 0 0 2 60 40 100 1
BCIE1-842 Major Project 0 0 6 60 40 100 2
Total 12 3 10 | 340 | 360 700 19
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DESIGN OF STEEL STRUCTURES - |
Subject Code: BCIE1-517 LTPC Contact Hrs. 45
3104

Note: IS 800:2007, General construction in Steel-Code of practice is permitted in
examination.
Unit - |
Introduction: Properties of structural steel, 1.S. rolled sections, 1.S. specifications.
Connections: Riveted, bolted and welded connections for axial and eccentric loads.
Unit - 11
Tension Members: Design of members subjected to axial tension using bolts and welds
Compression Members: Design of axially loaded members, built-up columns, laced and
battened columns including the design of lacing and battens using bolts and welds.
Unit - 111
Flexural Members: Design of laterally restrained and un-restrained rolled and built-up sections,
encased beams using bolts and welds.
Foundation: Design of slab base, gusseted base and grillage foundation using bolts and welds.
Unit - IV
Roof Truss: Design of roof truss using bolts and welds.
Books & Codes Recommended
1. S.K. Duggal, ‘Limit State Design of Steel Structures’, McGraw Hill.
2. N.'Subramanian, ‘Design of Steel Structures’, Oxford Higher Education.
3. ‘Design of Steel Structures’, VVol. -1, Ram Chandra Standard Book House — Rajsons.
4. S S Bhavikatti, ‘Design of Steel Structures’ (by limit state method as per IS: 800-2007)’, L.K.
International Publishing House.
5. ‘IS 800: 2007 (General construction in Steel-Code of practice)’.

TRANSPORTATION ENGINEERING-I
Subject Code: BCIE1-518 LTPC Contact Hrs. 45
3104

Unit |
Introduction: Importance of Transportation, Different Modes of Transportation, Characteristics
of Road Transport.
Highway Development & Planning: Principles of Highway Planning, Road Development in
India, Classification of Roads, Road Patterns, Planning Surveys.
Highway Alignment: Requirements, Alignment of Hill Roads, Engineering Surveys.

Unit 11
Highway Geometric Design: Cross Section Elements, Carriageway, Camber, Sight Distances,
Horizontal Curves, Extra-widening, Super-elevation, Vertical Curves.
Highway Materials: Properties of Sub-grade and Pavement Component Materials, Tests on
Sub-Grade Soil, Aggregates and Bituminous Materials.
Highway Construction: Earthen/Gravel Road, Water Bound Macadam, Wet Mix Macadam,
Bituminous Pavements, Cement Concrete Pavements.
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Unit 11
Introduction to Pavements Design: Types and Introduction of pavements design.
Highway Drainage and Maintenance: Importance of drainage and maintenance, Surface
Drainage and Subsoil Drainage, Construction in Water-logged areas, Pavement Failures,
Pavement Evaluation, Maintenance and Strengthening Measures.
Highway Economics & Financing: Total Transportation Cost, Economic Analysis, Sources of
Highway Financing.
Unit IV
Traffic Characteristics: Road User Characteristics, Driver Characteristics, Vehicular
Characteristics.
Traffic Studies: Volume Studies, Speed Studies, O-D Survey, Parking Study.
Traffic Safety and Control Measures: Traffic Signs, Markings, Islands, Signals, Cause and
Type of Accidents, Use of Intelligent Transport System.
Traffic Environment Interaction: Noise Pollution, Vehicular Emission, Pollution Mitigation
Measures.
Recommended Books
1. S.K. Khanna and C.E.G. Justo, ‘Highway Engineering’, Nem Chand and Brothers, Roorkee.
2. L.R. Kadiyali, ‘Principles and Practice of Highway Engineering’, Khanna Publishers, New
Delhi.
3. S.K. Sharma;, ‘Principles, Practice & Design of Highway Engineering’, S. Chand & Company
Ltd., New Delhi.
Reference Books
1. C.A.O. Flaherty, ‘Highway Engineering’, Vol. 2, Edward Arnold, London.
2. Mannering, ‘Principles of Highway Engineering & Traffic Analysis’, Wiley Publishers, New
Delhi.

ENVIRONMENTAL ENGINEERING-I1
Subject Code: BCIE1-519 LTPC Contact Hrs. 45
3104

UNIT -I
Introduction: Terms & definitions, systems of sanitation and their merits and demerits, system
of sewerage, choice of sewerage system and suitability to Indian conditions.
Sewerage Systems: Generation and estimation of community Sewage, flow variations, storm
water flow, types of sewers. Design of sewers and storm water sewers, construction &
maintenance of sewers, sewer appurtenances, sewage pumping and pumping stations.

UNIT -1l
House Drainage: Principles of house drainage, traps, sanitary fittings, systems of plumbing,
drainage lay out for residences.
Characteristics of Sewage: Composition of domestic and industrial sewage, sampling, physical,
chemical and microbiological analysis of sewage, biological decomposition of sewage, BOD and
BOD kinetics, effluent disposal limits.

UNIT -111
Treatment of Sewage: Introduction to unit operations and processes - Primary treatment;
screening (theory), grit chamber (theory and design), floatation units, sedimentation tanks(theory
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Page 4 of 27



B.TECH. CIVIL ENGG. (SEM 5-8) SYLLABUS 2016 BATCH ONWARDS

and design), Secondary treatment units; ASP (theory and design), Sequencing batch reactors
(theory and design), Trickling filters (theory and design) Anaerobic systems; Anaerobic filters
(theory), UASB (theory), Anaerobic lagoons, Sludge Handling and disposal; thickening,
stabilization, dewatering, drying and disposal.
UNIT -1V
Introduction to Solid Waste Management Systems: Objective, Types and sources, Functional
elements, Methods of solid waste management with their limitations.
Low Cost Sanitation Systems: Imhoff tanks (theory and design), septic tank (theory and
design), soakage pit/soil absorption systems; stabilization ponds (theory and design); macrophyte
ponds; oxidation ponds (theory and design); and constructed wetland systems.
Wastewater Treatment Plants and Advanced Wastewater Treatment: Treatment Plants; site
selection, plant design, Hydraulic Profiles, operation and maintenance aspects. Advanced
wastewater treatment for nutrient removal, disinfection and polishing.
Recommended Books
1. B.C. Punmia, Ashok Jain, ‘Waste Water Engg. (Environmental Engg.-11)’, Laxmi Publications,
New Delhi.
2. Arcadio P. Sincero and Gregoria P. Sincero, ‘Environmental Engg. - A Design Approach’,
Prentice Hall of India, New Delhi.
3. Metcalf & Eddy, ‘Waste Water Engineering - Treatment and Reuse’, TMH, New Delhi.
4. Howard S. Peavy, Donald R. Rowe & George Tchobanoglous, ‘Environmental Engg.’,
International Edition, McGraw Hill.
5. S.K. Garg, ‘Environmental Engineering (\ol. 11)’, Khanna Publishers, Delhi.

GEOMATICS ENGINEERING
Subject Code: BCIE1-520 LTPC Contact Hrs. 45
3104

Unit-1
Photogrammetry: Introduction, Basic Principles, Photo-Theodolite, Elevation of a Point by
Photographic Measurement, Aerial Camera, Vertical Photograph, Tilted Photograph, Scale, Crab
and Drift, Flight Planning for Aerial Photography, Ground Control for Photogrammetry,
Photomaps and Mosaics, Stereoscopic Vision, Stereoscopic parallax, Stereoscopic Plotting
Instruments, Applications.

Unit-11
Remote Sensing: Introduction, Basic Principles, Electromagnetic (EM) Energy Spectrum, EM
Radiations and the Atmosphere, Interaction of EM radiations with Earth’s Surface, Types of
remote sensing systems, Remote Sensing Observation Platforms, Satellites and their
characteristics — Geostationary and sun-synchronous, Earth Resources Satellites, Meteorological
satellites, Sensors, Types and their characteristics, Across track and Along track scanning,
Applications of Remote Sensing.

Unit-111
Geographical Information System (GIS): Definition, GIS Objectives, Hardware and software
requirements for GIS, Components of GIS, Coordinate System and Projections in GIS, Data
structure and formats, Spatial data models — Raster and Vector, Data inputting in GIS, Data base
design - editing and topology creation in GIS, Linkage between spatial and non-spatial data,
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Spatial data analysis — significance and type, Attribute Query, Spatial Query, Vector based
spatial data analysis, Raster based spatial data analysis, Errors in GIS, Integration of RS and GIS
data, GIS Applications, Introduction to GIS Software Packages.
Unit-1vV
Global Positioning System (GPS): Introduction, Fundamental concepts, GPS system elements
and signals, GPS measurements and accuracy of GPS, Satellite Movement, GPS Satellites, Co-
ordinate systems - Geoids, Ellipsoid and Datum, Spheroid, Customized Local Reference
Ellipsoids, National Reference Systems, Worldwide Reference Ellipsoid, WGS 84, Differential-
GPS, Classification of GPS receivers, GPS Applications.
Recommended Books
1. K.R. Arora, ‘Surveying’, Vol-Ill, Standard Book House, 2007.
2. J.B. Campbell, ‘Introduction to Remote Sensing’, Taylor Publications, 2002.
3. T.K. Chang, ‘Geographic Information Systems’, Tata McGraw Hill, 2002.
4. Joseph George, ‘Fundamentals of Remote Sensing’, Universities Press, 2003.
5. B.C. Punmia, A.K. Jain, ‘Higher Surveying’, Luxmi Publications, 2005.
6. S.K. Duggal, ‘Higher Surveying’, Vol-111, Tata McGraw Hill.
Reference Books
1. I. Heywood, S. Cornelius, Steve Crver, ‘An Introduction to Geographical Information
Systems’, Pearson Education, 2003.
2. F.F. Sabbins; ‘Remote Sensing Principles and Interpretation’, W.H. Freeman and Company,
1985.
3. E.D. Kaplan, ‘Understanding GPS: Principles and Applications’, Artec House.

DISASTER MANAGEMENT
Subject Code: BCIE1-521 LTPC Contact Hrs. 25
2002

UNIT-I
Introduction to Disaster Management: Define and describe disaster, hazard, emergency,
vulnerability, risk and disaster management; Identify and describe the types of natural and non-
natural disasters. Important phases of Disaster Management Cycle.
Disaster Mitigation and Preparedness: Natural Hazards: causes, distribution pattern,
consequences and mitigation measures for earth quake, tsunami, cyclone, flood, landslide
drought etc. Man-madehazards: causes, consequences mitigation measures for various industrial
hazards/disasters, Preparedness for natural disasters in urban areas.

UNIT-1I
Hazard and Risk Assessment: Assessment of capacity, vulnerability and risk, vulnerability and
risk mapping, stages in disaster recovery and associated problems.
Emergency Management Systems (EMS): Emergency medical and essential public health
services, response and recovery operations, reconstruction and rehabilitation.

UNIT-11I
Capacity Building: Gender sensitive disaster management approach and inculcate new skills
and sharpen existing skills of government officials, voluntary activists, development of
professional and elected representative for effective disaster management, role of media in
effective disaster management, overview of disaster management in India, role of agencies like
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NDMA, SDMA and other International agencies, organizational structure, role of insurance
sector, DM act and NDMA guidelines.
UNIT-IV
Application of Geoinformatics and Advanced Techniques: Use of Remote Sensing Systems
(RSS) and GIS in disaster Management, early warning systems.
Case Studies: Lessons and experiences from various important disasters with specific reference
to Civil Engineering.
Recommended/References Books
1. lyengar, C.B.R.1., ‘Natural Hazards in the Urban Habitat’, Tata McGraw Hill Publications.
2. Jon Ingleton (Ed), ‘Natural Disaster Management’, Tudor Rose, Leicester.
3. R.B. Singh (Ed), ‘Disaster Management’, Rawat Publications.
4. ESCAP: ‘Asian and the Pacific Report on Natural Hazards and Natural Disaster Reduction’.

SOFT SKILLS-11I
Subject Code: BHUMO0-F93 LTPC Contact Hrs. 25
0021

UNIT-1
ART OF WRITING - Introduction, Importance of Writing Creative Writing, Writing tips,
Drawback of written communication.

ART OF BUSINESS WRITING - Introduction, Business Writing, Business Letter, Format and
Styles, Types of business letters, Art of writing correct and precise mails, Understand netiquette.
UNIT-2
BODY LANGUAGE - Introduction+ Body Talk, Forms of body language, uses of body
language, Body language in understanding Intra and Inter-Personal Relations, Types of body

language, Gender differences, Gaining confidence with knowledge of Kinesics.
UNIT-3
TEAM BUILDING AND TEAM WORK - Introduction, Meaning, Characteristics of an
effective team, Role of a Team Leader, Role of Team Members, inter group Collaboration
Advantages, Difficulties faced, Group Exercises-Team Tasks and Role-Play, Importance of
Group Dynamics.
UNIT-4
TIME MANAGEMENT - Introduction, the 80-20 Rule, three secrets of Time Management,
Time Management Matrix, Effective Scheduling, Time Wasters, Time Savers, Time Circle
Planner, Difficulties in Time Management, Overcoming Procrastination.
Recommended Books
1. K. Alex, S. Chand Publishers.
2. R.C. Sharma and Krishna Mohan, ‘Business Correspondence and Report Writing’, TMH,
New Delhi, 2016.
3. N. Krishnaswami and T. Sriraman, ‘Creative English for Communication’, Macmillan.
4. Penrose, M. John, et al., ‘Business Communication for Managers’, Thomson South Western,
New Delhi, 2007.
5. Holtz, Shel, ‘Corporate Conversations’, PHI, New Delhi, 2007.
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ENVIRONMENTAL ENGINEERING LAB.
Subject Code: BCIE1-522 LTPC Contact Hrs. 24
0021

EXPERIMENTS
To measure the pH value of a water and waste water samples.
To determine optimum Alum dose for Coagulation.
To find MPN for the bacteriological examination of water.
To find the turbidity of a given waste water and water samples.
To find B.O.D. of a given waste water sample.
To measure D.O. of a given sample of water.
Determination of Hardness of a given water sample.
Determination of total solids, dissolved solids, suspended solids of a given water sample.
To determine the concentration of sulphates in water and waste water samples.
10 To find chlorides in given samples of water and waste water.
11. To find acidity and alkalinity of water samples.
12. To determine the COD of a waste water sample.
Recommended Books
1. Sawyer & McCarty, ‘Chemistry for Environmental Engg. and Science’, TMH, New Delhi.

CoNo~wNE

TRANSPORTATION ENGINEERING LAB.
Subject Code: BCIE1-523 LTPC Contact Hrs. 25
0021

Unit-1
Tests on Sub-Grade Soil
1. Proctor’s Compaction Test
2. California Bearing Ratio Test
Unit-11
Tests on Road Aggregates
1. Crushing Value Test
2. Los Angles Abrasion Value Test
3. Impact Value Test
4. Shape Test (Flakiness and Elongation Index)
Unit-111
Tests on Bituminous Materials
1. Penetration Test
2. Ductility Test
3. Softening Point Test
4. Flash & Fire Point Test
Lab. Manuals
1. S.K. Khanna and C.E.G. Justo, ‘Highway Material & Pavement Testing’, Nem Chand and
Brothers, Roorkee.
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TRAINING-11 (SURVEY CAMP)#
Subject Code: BCIE1-524 LTPC
0042

Survey Camp up to 4 weeks’ duration will be held immediately after IV" semester at a Hilly
Terrain. The students are required to prepare the Topographical Map of the area by traditional
method. Students should also be exposed to modern Survey Equipment and practices, like Total
Station, Automatic Level, GPS etc.

DESIGN OF CONCRETE STRUCTURES-II
Subject Code: BCIE1-625 LTPC Contact Hrs. 45
3104

Note: Indian Standards-1S 456, IS 3370 and Design Aid SP-16 are permitted in
examination.

UNIT-I
1. Design of Foundations — Concept, Application, Types, Components of Footing, Design of
Isolated Footing (Square, Rectangular), Combined Footing (Rectangular, Trapezoidal & Strap
footing) and Raft Foundation.
2. Design of Stairs: Introduction, Elements of Stairs-Tread, Rise, Flight, Landing, Types of
Stairs, Design and Reinforcement detail of Stairs.

UNIT-II
3. Design of Compression Members: Classifications (According to Shape, Length and loading
conditions), Assumptions, Guidelines: as per Indian Standards, Behavior of Compression
Members, Short Compression Members under Axial Load with Uni-axial and Bi-axial Bending,
Design of Slender (Long) Columns.

UNIT-I1
4. Design of Beams (Continuous and Curved): Definition, Behavior, Design of Continuous
beams and Curved beams, Reinforcement detailing.
5. Design of Retaining Walls: Classification, Elements-Stem, Base, Heel, Toe, Behavior and
design of Cantilever and Counterfort type retaining wall.

UNIT-IV
6. Design of Domes: Types, Components, Design of Spherical and Conical Dome.
7. Water Tanks: Introduction, Types & uses of Underground water tanks, ground water tanks,
Design of Circular and Rectangular water tanks resting on ground, Design of OHSR.
Recommended Books
1. N. Subramanian, ‘Design of Reinforced Concrete Structures’, Oxford University Press.
2. Pillai & Menon, ‘Reinforced Concrete Design’, Tata McGraw Hill Education.
3. P.C. Varghese, ‘Limit State Design of Reinforced Concrete’, Prentice Hall of India Pvt. Ltd.
4. Raju N. Krishna, ‘Reinforced Concrete Elements’.
5. Mallick and Rangasamy, ‘Reinforced Concrete’, Oxford-1BH.
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GEOTECHNICAL ENGINEERING
Subject Code: BCIE1-626 LTPC Contact Hrs. 45
3104

Unit-I

Basic Concepts: Definition of soil, Soil mechanics and its application in Civil Engineering,
Major soil deposits in India, Weight volume relationship, Index and engineering properties of
soil, Classification of soil (IS and Unified Soil Classification System).

Unit 11
Compaction: Compaction, Concept of O.M.C. and zero Air Void Line, Standard and Modified
proctor test, Factors affecting compaction, Effect of compaction on engineering soil properties,
Field compaction methods their comparison of performance and relative suitability, Field control
of compaction by proctor needle.
Permeability of Soil: Concept of effective stress principle, Critical hydraulic gradient and quick
sand condition, Capillary phenomenon in soil, Darcy’s law and its validity, Co-efficient of
permeability and its determination by Constant Head Permeability test and Variable Head
Permeability test, Average permeability of stratified soils, Factors affecting coefficient of
permeability.

Unit-111
Consolidation:/Consolidation, Difference between compaction and consolidation, Concept of
various consolidation characteristics, Primary and secondary consolidation, Terzaghi’s theory for
one-dimensional consolidation, Consolidation test, Determination of coefficient of consolidation
from curve fitting methods, Normally consolidated and over consolidated clays, Importance of
consolidation settlement in the design of structures, e-logP curve.

Unit -1V
Shear Strength: Shear Strength, Stress analysis of a two - dimensional stress system by Mohr
circle, Revised Mohr-Coulomb’s law of shear strength, Relations between principle stresses at
failure, Types of shear strength tests, Skempton’s pore pressure parameters. .
Stability of Slopes: Slope failure, base failure and toe failure, Swedish circle and Frictional
circle methods for c-¢-soils, Taylor’s stability number, Stability charts.
Recommended Books
1. K.R. Arora, ‘Soil Mech. & Foundation Engg’, Standard Publishers Distributors.
2. P. Purshotama Raj, ‘Geotechnical Engineering’, Tata McGraw Hill.
3. V.N.S. Murthy, ‘Soil Mech. & Foundation Engg’, CBS Publishers & Distributors.
4. B.M. Das, ‘Principle of Geotechnical Engineering’, Cengage Publisher.
5. Gopal Ranjan and A.S.R. Rao, ‘Basic and Applied Soil Mechanics’, New Age International

Publishers.

6. Joseph E. Bowle ‘Physical & Geotechnical Properties of Soil’.
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NUMERICAL METHODS IN CIVIL ENGINEERING
Subject Code: BCIE1-627 LTPC Contact Hrs. 45
3104

UNIT-I
Equation: Roots of algebraic transcendental equation, Solution of linear simultaneous equations
by different methods using Elimination, Iteration, Inversion, Gauss-Jordan and method,
Homogeneous and Eigen Value problem, Non-linear equations.

UNIT-I1I
Finite Difference Technique: Initial and Boundary value problems of ordinary and partial
differential equations, Solution of Various types of plates and other civil engineering related
problems.

UNIT-I1
Numerical Integration: Numerical Integration by trapezoidal and Simpson's rule.
Statistical Methods: Method of correlation and Regression analysis for fitting a polynomial
equation by least square

UNIT-IV
Initial Value Problem: Galerkin’s method of least square, Initial Value problem by collocation
points, Runge-Kutta Method.
Interpolation: Newton's Backward, Forward and Lagrange's Interpolation methods.
Recommended Books
1. James B. Scarborough, ‘Numerical Mathematical Analysis’, Oxford and IBH Publishing,
2. S.S. Sastry, ‘Introductory Methods of Numerical Analysis’, PHI Learning, 2012.
3. Xundong Jia and Shu Liu, Dubuque, lowa, ‘Introduction to Computer Programming and

Numerical Methods’, Kendall/Hunt Publishing Co.

4. J.B Dixit, ‘Numerical Methods’, USP, Laxmi Publication.
5. C.P. Gandhi, ‘Numerical Methods’.

STRUCTURAL ANALYSIS-II
Subject Code: BCIE1-628 LTPC Contact Hrs. 45
3104

Unit-1

ANALYSIS OF STATICALLY INDETERMINATE STRUCTURES: Degree of static and
kinematic indeterminacies, analysis of indeterminate beams, rigid frames and trusses by method
of consistent deformation, law of reciprocal deflections, method of least work, induced reactions
on statically indeterminate beams & rigid frames due to yielding of supports.

FIXED & CONTINUOUS BEAMS: Introduction, Analysis of fixed beams by moment-area
theorem and strain energy method, fixed end moments due to different types of loadings, sinking
and rotation of supports, bending moment and shear force diagrams for fixed beams, slope and
deflection of fixed beams, analysis of continuous beams by the Three moment equation
(Clapeyron's theorem) due to different types of loadings, effect of sinking of supports, BMDs.
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Unit-11
SLOPE-DEFLECTION METHOD: Introduction, slope-deflection equations, analysis of
statically indeterminate beams and rigid frames (sway and non-sway type) due to applied loads
and uneven support settlements.
MOMENT-DISTRIBUTION METHOD: Introduction, absolute and relative stiffness of
members, stiffness and carry-over factors, distribution factors, analysis of statically
indeterminate beams and rigid frames (sway and non-sway type) due to applied loads and uneven
support settlements, symmetrical beams and frames with symmetrical, skew-symmetrical and
general loading.

Unit-111
ROTATION CONTRIBUTION METHOD: Introduction, basic concept, analysis of statically
indeterminate beams and rigid frames (sway and non-sway type) due to applied loadings and
yielding of supports, symmetrical beams and frames, general case-storey columns unequal in
height and bases fixed or hinged.
APPROXIMATE METHODS OF STRUCTURAL ANALYSIS: Introduction, Vertical and
lateral load analysis of multistory frames, portal, cantilever and substitute-frame methods and
their comparison.

Unit-1vV
TWO HINGED ARCHES: Introduction, Analysis of two hinged arches for Horizontal Thrust,
Bending Moment, Normal Thrust, and Radial Shear, Settlement (Foundation Yielding) and
Temperature Effects, Rib Shortening and Shrinkage, Influence Lines for Two Hinged Arches.
INFLUENCE LINES FOR STATICALLY INDETERMINATE STRUCTURES: Muller-
Breslau principle for statically determinate and. indeterminate beams, trusses and rigid frames,
influence lines for reactions, shear force and bending moment for statically indeterminate beams,
trusses and rigid frames.
Recommended Books
1. C.S. Reddy, ‘Basic Structural Analysis’.
2. C.K. Wang, ‘Intermediate Structural Analysis’.
3. J. Sterling Kinney, ‘Indeterminate Structural Analysis’.
4. B.C. Punima, ‘Theory of Structures’.

ESTIMATING AND COSTING
Subject Code: BCIE1-629 LTPC Contact Hrs. 36
3003

Unit-1
ESTIMATING: Different types of estimates, methods of estimating and scheduling quantities
for the following works: Building, culverts, bridges, irrigation works, steel structures, road
works, canal works, sanitary and water supply works, roofs, R.C.C. work.
ANALYSIS OF RATES: Schedule of rates (As per CSR Punjab-2016), Analysis of rates: earth
work, brick masonry, stone masonry, cement concrete, RCC work, iron work, plastering,
flooring, white washing, painting, wood work, Road work.

Unit-II
SPECIFICATIONS: Detailed specifications of the following: earth work in foundation, lean
concrete in foundation, lime concrete in roof terracing, cement concrete, RCC, brick work,
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plastering, painting, C.C. floor, mosaic floor, white washing, distempering, varnishing, painting,
doors and windows, DPC, cantering and shuttering, stone masonry, cement mortar, lime mortar,
brick ballast, surkhi, cinder and sand.
Unit-I111
ACCOUNTS PROCEDURES: Regular and work charged establishment, pay bill, ACR,
classifications of works, contract, tender, tender notice, earnest money, security money,
arranging contract, power of accepting tender, daily labour, muster roll, classification of
contracts, penalty, measurement book, account procedures of stores, issue rate, stock accounting,
Introduction to forms and bills, Advance payment, hand receipt, refund of security money, cash
book, imprest, deposit works, temporary advances, treasury challan, inventory, administrative
approval, competent authority, building bye laws.
Unit-1vV
VALUATION: Gross income, net income, outgoing, scrap value, salvage value, obsolescence,
annuity, capitalized value, year’s purchase, sinking fund, depreciation, valuation of building,
determination of depreciation, method of valuation, life of various items of works, mortgage
lease, fixation of rates, plinth area required for residential building., Arbitration.
Recommended Books
1. B.N. Dutta, ‘Estimating & Costing in Civil Engg.: Theory & Practice’, UBS Publishers
Distributors Ltd.
2. G.S. Birdie, ‘Estimation and Costing.in Civil Engineering’, Dhanpat Rai Publishing Co. Ltd,
New Delhi, 2011.
Reference Books
1. M. Chakraborti, ‘Estimation, Costing, Specifications and Valuation in Civil Engineering’,
National Halftone Co. Calcutta.
2. George H. Cooper, ‘Building Construction Estimating’.
3. P.L. Bhasin, ‘Estimating and Costing for Building & Civil Engg. Works’.
4. ‘Standard Schedule of Rates and Standard Data Book’, Public Works Department.
5. 1. S. 1200 (Parts | to XXV — 1974/ method of measurement of building and Civil Engineering
works — B.1.S.)

SOFT SKILLS-1V
Subject Code: BHUMO0-F94 LTPC Contact Hrs. 25
0021

UNIT-1
ART OF SPEAKING- Introduction. Communication process. Importance of communication,
channels of communication. Formal and informal communication. Barriers to communication.
Tips for effective communication. tips for conversation. Presentation skills. Effective multi-
media presentation skills. Speeches and debates. Combating nervousness. Patterns and methods
of presentation. Oral presentation, planning and preparation.

UNIT-2
GROUP DISCUSSION- Introduction. Importance of GD. Characters tested in a GD. Tips on
GD. Essential elements of GD. Traits tested in a GD .GD etiquette. Initiating a GD. Nonverbal
communication in GD. Movement and gestures to be avoided in a GD. Some topics for GD.
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UNIT-3
PREPARING CV/RESUME-Introduction — meaning — difference among bio-data, CV and
resume. CV writing tips. Do’s and don’ts of resume preparation. Vocabulary for resume,
common resume mistakes, cover letters, tips for writing cover letters.

UNIT-4
INTERVIEW SKILLS - Introduction. Types of interview. Types of question asked. Reasons
for rejections. Post-interview etiquette. Telephonic interview. Dress code at interview. Mistakes
during interview. Tips to crack on interview. Contextual questions in interview skills. Emotional
crack an interview. Emotional intelligence and critical thinking during interview process.
Recommended Books
1. K. Alex, S. Chand Publishers.
2. Lucas, Stephen E., ‘The Art of Public Speaking’, 11" Edn., International Edn., McGraw

Hill Book Co., 2014.

3. Goleman, Daniel, “Working with Emotional Intelligence’, Banton Books, London, 1998.
4. Thrope, Edgar and Showick Trope, Winning at Interviews’, Pearson Education, 2004.
5. Turk, Christopher, ‘Effective Speaking’, South Asia Division: Taylor & Francis, 1985.

GEOTECHNICAL ENGINEERING LAB.
Subject Code: BCIE1-630 LTPC Contact Hrs. 25
0021

Determination of in-situ density by core cutter method and Sand replacement method.
Determination of Liquid Limit & Plastic Limit.

Determination of specific gravity of soil solids by Pycono-meter method.

Grain size analysis of sand and determination of uniformity coefficient (Cu) and coefficient
of curvature (Cc).

Determination of coefficient of permeability by Constant Head and Variable Head methods.
Determination of optimum moisture content and maximum dry unit weight by standard
Proctor's test and Modified Proctor's Test.

7. Unconfined Compression Test for fine grained soil.

8. Determination of cohesion intercept and angle of shearing resistance by direct shear test.

9. Determination of cohesion intercept and angle of shearing resistance by tri-axial test.

10. Determination of co-efficient of consolidation.

11. Demonstration of Standard Penetration Test (SPT).

Recommended Books

1. Shamsher Prakash and P.K. Jain, ‘Soil Testing Engineering, Manual’, Nem Chand & Brother.

el A

oo

CONCRETE STRUCTURES DRAWING
Subject Code: BCIE1-631 LTPC Contact Hrs. 25
0021

Structural Drawings of concrete elements such as Beams, Columns, Slabs, Stair Cases as per
Reinforced Concrete Elements as per BTCIE1-625.
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DESIGN OF STEEL STRUCTURES-II
Subject Code: BCIE1-732 LTPC Contact Hrs. 45
3104

Note: IS: 800, General construction in Steel-Code of practice is permitted in examination
Unit-I
Plastic Analysis: Introduction, Design of Beams.
Plate Girder: Elements of a plate girder, design of a plate girder, curtailment of flanges, various
type of stiffeners using bolts and welds.
Unit-11
Foot Bridge: Design of steel foot bridge with welded joints.
Unit-111
Industrial Buildings: Design of elements of industrial buildings: Gantry girder, Column
bracket.
Unit-1V
Railway Bridge: Design of single track Railway Bridge with lattice girders having parallel
chords (for B.G.)- Stringer, Cross girder, Main girders with welded joints, Portal sway bracings,
Rocker and rollers bearing.
Recommended Books & Codes
S.K. Duggal, ‘Limit State Design of Steel Structures’.
N. Subramanian, ‘Design of Steel Structures’.
Ram Chandra, ‘Design of Steel Structures’, Vol. 2.
L.S. Negi, ‘Design of Steel Structures’.
S.S. Bhavikatti, ‘Design of Steel Structures (by limit state method as per IS: 800-2007).
IS 800: 2007 (General Construction in Steel-Code of Practice) *
SP: 6(1) (Handbook for Structural Engineers-Structural Steel Sections) *

NoorwbdPE

FOUNDATION ENGINEERING
Subject Code: BCIEI-733 LTPC Contact Hrs. 45
3104

Note: Relevant data should provide by Paper Setter with respect to design problems; if any.
Unit-I

Soil Investigation: Soil Investigation for new and existing structures. Depth of exploration for
different structures, spacing of bore Holes, Methods of soil exploration and relative merits and
demerits. Types of soil sample. Design features of sampler affecting sample disturbance,
Essential features and application of various types of samplers, Geophysical exploration by
seismic and electrical resistivity methods, Standard Penetration Test and Plate load test, Bore
hole log.

Stresses in Soil: Boussinesq's equation for a point load, uniformly loaded circular and
rectangular area, pressure distribution diagrams, Isobars, New mark'’s chart and its construction,
Approximate method of load distribution, Comparison of Boussinesq's and Westergaard analysis
for a point load.
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Unit-11
Earth Pressure: Terms and symbols used for a retaining wall, Movement of all and the lateral
earth pressure, Earth pressure at rest, Rankine states of plastic equilibrium, Coefficient of active
and passive earth pressures for horizontal backfills, Rankine’s theory both for active and passive
earth pressure for Cohesion-less and cohesive backfill with surcharge and fully submerged case,
Coulomb's method for cohesion less backfill, Merits and demerits of Ranking and Coulomb's
theories, Culmann’s graphical construction (without surcharge load).

Unit-111
Shallow Foundation: Type of shallow foundations, Factors affecting choice of foundation,
Definition of ultimate bearing capacity, safe bearing capacity and allowable bearing capacity,
Terzaghi’s analysis. Types of failures, Factors affecting bearing capacity, Skempton’s equation,
B.1.S. recommendations for shape, depth, inclination factors and water table corrections, Causes
of settlement of structures, Comparison of immediate and consolidation settlement, calculation
of settlement by plate load Test and Static Cone penetration test data, Allowable settlement of
various structures according to 1.S. Code, Introduction of rafts and floating foundation.

Unit-1vV
Pile Foundations: Types, Necessity and uses of piles, Classification of piles, Types of pile
driving hammers & their comparison, Determination of load carrying capacity of driven piles by
dynamic formulae, Cyclic Pile Load Test, Determination of point resistance and frictional
resistance of a single pile by Static formulas in sand and clay, Spacing of piles in a group, Group
action of piles, Calculation of settlement of friction pile group in clay, Settlement of pile groups
in sand, Negative skin friction.
Caissons and Wells: Major areas of use of caissons, advantages and disadvantages of open box
and pneumatic caissons, Essential part of a pneumatic caisson, Components of a well foundation,
Calculation of allowable bearing pressure, Conditions for stability of a well, Forces acting.on a
well foundation, Computation of scour depth.
Recommended Books
1. K.R. Arora, ‘Soil Mech. & Foundation Engg,’, Standard Publishers Distributors.
2. V.N.S. Murthy, ‘Soil Mech. & Foundation Engg.’.
3. Gopal Ranjan and A.S.R. Rao, ‘Basic and Applied Soil Mechanics’, New Age International.
4. Muni Budhu, Soil Mech. & Foundations’, Wiley, John Wiley & Sons.
5. Gulhati and Datta, ‘Geotechnical Engineering’, Tata McGraw Hill Education.

IRRIGATION ENGINEERING-I1
Subject Code: BCIE1-734 LTPC Contact Hrs. 45
3104

Unit-1
Head Works: Types of head works, Functions and investigations of a diversion head work:
component parts of a diversion head work and their design considerations, silt control devices.
Theories of Seepage: Seepage force and exit gradient, assumptions and salient features of Bligh’s
Creep theory, Limitations of Bligh’s Creep theory, salient features of Lane’s weighted Creep
theory and Khosla’s theory, Comparison of Bligh's Creep theory and Khosla's theory,
Determination of uplift pressures and floor thickness.
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Unit-11
Design of Weirs: Weirs versus barrage, types of weirs, main components of weir, causes of
failure of weir and design considerations with respect to surface flow, hydraulic jump and
seepage flow. Design of barrage or weir.
Energy Dissipation Devices: Use of hydraulic jump in energy dissipation, Factors affecting
design, Types of energy dissipaters and their hydraulic design.

Unit-111
Canal Regulators: Offtake alignment, cross- regulators — their functions and design,
Distributary head regulators, their design, canal escape.
Canal Falls: Necessity and location, types of falls and their description, selection of type of
falls, Principles of design, Design of Sarda type, straight glacis and Inglis or baffle wall falls and
level crossing.

Unit-1vV
Cross-Drainage works: Definitions, choice of type, Hydraulic design consideration, Aqueducts
their types and design, siphon aqueducts — their types and design considerations, super passages,
canal siphons.
Canal Out-lets: Essential requirements, classifications, criteria for outlet behaviors, flexibility,
proportionality, sensitivity, sensitiveness, etc. Details and design of non-modular, semi-modular
and modular outlets.
Recommended 'Books

1. Santosh Kumar Garg, ‘Irrigation Engineering & Hydraulic Structure’, Khanna Publishers.
2. R.K. Sharma, ‘Design of Irrigation Structures’, Oxford IBH Publishers.
3. S.R. Sahasrabudhe, ‘Irrigation Engineering and Hydraulics Structures’, Katson Publishing.
4. K.B. Khushlani, ‘Irrigation Practice and Design’, Vol. I to VII, Oxford IBH Publishers.
5. P.N. Modi, ‘Irrigation with Resources and with Power Engineering’, Standard Book House.
6. Ivan E. Houk, ‘Trrigation Engineering’, Vol. I, II, John Wiley and Sons.

PRESTRESSED CONCRETE
Subject Code: BCIE1-756 LTPC Contact Hrs. 45

3104

Note: IS 1343 Code of Practice is permitted in the examination.

UNIT-I
Materials for Pre-stressed Concrete and Pre-stressing Systems:
High strength concrete and high tensile steel, tensioning devices, pre-tensioning systems, post
tensioning systems.

UNIT-1I
Analysis of Pre-stress and Bending Stresses:
Analysis of pre-stress, resultant stresses at a sector, pressure line or thrust line and internal
resisting couple, concept of load balancing, losses of pre-stress, deflection of beams.

UNIT-1I
Strength of Pre-stressed Concrete Sections in Flexure, Shear and Torsion:
Types of flexural failure, strain compatibility method, 1S:1343 code procedure, design for limit
state of shear and torsion.

UNIT-IV
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Design of Pre-stressed Concrete Beams and Slabs:

Transfer of prestress in pre tensioned and post tensioned members, design of anchorage zone
reinforcement, design of simple beams, cable profiles, Design of slabs.

Recommended Books

1. N. Krishna Raju, ‘Pre-stressed Concrete’, Tata McGraw Hill.

2. T.Y. Lin, Ned H. Burns, ‘Design of Pre-stressed Concrete Structures’, John Wiley & Sons.

3. P. Dayaratnam, ‘Prestressed Concrete’, Oxford & IBH.

4. R. Rajagopalan, ‘Pre-stressed Concrete’.

5. 1S 1343 2012 Code of Practice for Pre-stressed Concrete.

BRIDGE ENGINEERING
Subject Code: BCIE1-757 LTPC Contact Hrs. 45
3104

UNIT-I
Introduction: Definition and components of a bridge, Classification of bridges, Choice of a
bridge type. Investigation for bridges, Selection of bridge site, Determination of design discharge
for River Bridge, Linear waterway, Economical span, Vertical clearance, scour depth, Afflux,
Traffic projection.
Standard Specifications for Road Bridges: IRC Bridge Codes, Width of carriageway,
Clearances, Dead load, I.R.C. standard live loads, Impact effect, Wind load, Longitudinal forces,
Centrifugal forces, Horizontal forces due to water current, Buoyancy effect, Earth pressure,
Deformation stresses, Erection stresses, Temperature effects, and Seismic force.

UNIT-II
Reinforced Concrete Bridges: Types of RCC bridges; Culverts - Box Culvert, Pipe
Culvert, Solid slab bridge, T-beam "girder bridges, Hollow girder bridges, Balanced
cantilever bridges, Continuous girder bridges, Rigid frame bridges, Arch bridges, Pre-
stressed concrete bridges.
Steel Bridges: Types of Steel bridges; Beam bridges, Plate girder bridges, Box girder
bridges, Truss bridges, Arch bridges, Cantilever bridges, Cable stayed bridges, Suspension
bridges.

UNIT-I
Sub-structure and Foundation: Piers and abutments, materials for piers and abutments,
Types of foundations; Shallow, Pile, and Well foundations. Relative merits of piles and well
foundations, Pneumatic Caissons, Box Caissons.
Bearings, Joints & Appurtenances: Importance of Bearings, Different types of bearings-
Expansion Bearings, Fixed Bearings, Elastomeric Bearings, Expansion joints, Wearing
Course, Approach Slab, Footpath, Handrails.

UNIT-IV
Construction and Maintenance of Bridges: Methods of construction of concrete and steel
bridges. Formwork and false work for concrete bridges, Causes of Bridge failures,
Inspection and maintenance, Bridge Management System.
Recommended Books
1. Johnson, Victor, ‘Essentials of Bridge Engineering’, Oxford University Press.
2. C.H. Khadilkar, ‘A Text book of Bridge Construction’, Allied Publishers.
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3. S.C. Rangwala, ‘Bridge Engineering’, Charotar Publishing House Pvt. Ltd.
4.V K. Raina, ‘Concrete Bridges Handbook, Shroff Publishers and Distributors.
5. S. Ponnuswamy, ‘Bridge Engineering’, McGraw Hill Education.

SOLID WASTE MANAGEMENT
Subject Code: BCIE1-758 LTPC Contact Hrs. 45
3104

UNIT-I
Sources and Composition of Municipal: Solid Waste Introduction, Sources of solid waste,
Types of solid waste, Composition of solid waste and its determination, Types of materials
recovered from MSW.
Properties of Municipal Solid Wastes: Physical properties of Municipal Solid Waste, Chemical
properties of Municipal Solid Waste, Biological properties of Municipal Solid Waste,
Transformation of Municipal Solid Waste.
UNIT-1I
Solid Waste Generation and Collection: Quantities of Solid Waste, Measurements and
methods to measure solid waste quantities, Solid waste generation and collection, Factors
affecting solid waste generation rate, Quantities of materials recovered from MSW.
Handling, Separation and Storage of Solid Waste: Handling and separation of solid waste At
site, Material separation by pick in, screens, float and separator magnets and electromechanical
separator and other latest devices for material separation, Waste handling and separation at
Commercial and industrial facilities, Storage of solid waste at the sources.
UNIT-11I
Processing of Solid Waste: Processing of solid waste at residence e.g. Storage, conveying,
compacting, Shredding, pulping, granulating etc., Processing of solid waste at Commercial and
industrial site.
Disposal of Municipal Solid Waste: Combustion and energy recovery of municipal solid waste,
effects of combustion, Landfill: Classification, planning, sitting, permitting, landfill processes,
landfill design, landfill operation, Differentiate sanitary land fill and incineration as final disposal
system for solid waste
UNIT-IV
Solid Waste Management: Municipal solid waste (management and handling) rules, hazardous
waste (management and handling) rules, biomedical waste handling rules, Fly ash rules, recycled
plastics usage rules, batteries (management and handling) rules.
Recommended Books
1. P.A. Vesilind, W. Worrell and D.R. Reinhart, ‘Solid Waste Engineering’, Thomson Books.
2. A.D. Bhide and B.B. Sundaresan, ‘Solid Waste Management, Collection, Processing and
Disposal’, Nagpur.
3. G. Tchobanoglous, H. Theisen and S.A. Vigil, ‘Integrated Solid Waste Management’, McGraw
Hill International Editions.
4. ‘Manual on Municipal Solid Waste Management’, CPHEEQO, Ministry of Urban Development,
Government of India.
5. ‘Management and Handling Rules for: Municipal Solid Waste, Biomedical Waste, Hazardous
Waste and Radioactive Wastes’, Government of India Publications.
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GROUND IMPROVEMENT TECHNIQUES
Subject Code: BCIE1-759 LTPC Contact Hrs. 45
3104

UNIT-I
Introduction to Soil Improvement without the addition of Materials: Dynamic compaction
equipment used - application to granular soils - cohesive soils - depth of improvement —
environmental considerations - induced settlements - compaction using vibratory probes - vibro
techniques vibro equipment - the vibro compaction and replacement process - control of
verification of vibro techniques
- vibro systems and liquefaction - soil improvement by thermal treatment - preloading techniques
- surface compaction introduction to bio technical stabilization
UNIT-11
Introduction to Soil Improvement with the addition of Materials - lime stabilization - lime
column method - stabilization of soft clay or silt with lime - bearing capacity of lime treated soils
— settlement of lime treated soils - improvement in slope stability - control methods - chemical
grouting — commonly used chemicals - grouting systems - grouting operations - applications -
compaction grouting - introduction - application and limitations - plant for preparing grouting
materials - jet grouting — jet grouting process - geometry and properties of treated soils -
applications - slab jacking - gravel - sand - stone columns.
UNIT-111
Soil Improvement using Reinforcing Elements - introduction to reinforced earth - load transfer
mechanism and strength development - soil types and reinforced earth - anchored earth nailing
reticulated micro piles - soil dowels - soil anchors - reinforced earth retaining walls.
UNIT-1V
Geotextiles - Behavior of soils on reinforcing with geotextiles - effect on strength, bearing
capacity, compaction and permeability - design aspects - slopes - clay embankments - retaining
walls — pavements.
Reference Books
1. Moseley, ‘Text Book on Ground Improvement’, Blackie Academic Professional, Chapman &
Hall.
2. R. Boweven, ‘Text Book on Grouting in Engineering Practice’, Applied Science Publishers
Ltd.
3. R.A.Jewell, ‘Text Book on Soil Reinforcement with Geotextiles’, CIRIA Special
Publication, Thomas Telford.
4. W.E. Van Impe, ‘Text Book on Soil Improvement Technique & their Evolution’, Balkema
Publishers.
5. Donald. H. Gray & Robbin B. Sotir, ‘Text Book On Bio Technical & Soil Engineering Slope
Stabilization’, John Wiley.
G.V. Rao & G.V.S. Rao, ‘Text Book on Engineering with Geotextiles’, Tata McGraw Hill.
Korener, ‘Construction & Geotechnical Methods in Foundation Engineering’, McGraw Hill.
S.K. Shukla and J.H. Yin, ‘Fundamental of Geosynthetic Engineering’, Taylor & Francis.
Swamisaran, ‘Reinforced Soil and its Engineering Application’, New Age Publication.
0. S.K. Gulati and M. Datta, ‘Geotechnical Engineering’, TMH.
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STEEL STRUCTURES DRAWING
Subject Code: BCIEI-735 LTPC Contact Hrs. 24
0021

Structural Drawings of Steel Elements such as Connections, Tension Members, Compression
Members, Beams, Foundations and Roof Trusses as BCIE1-732.

HYDRAULIC STRUCTURES DRAWING

Subject Code: BCIEI-736 LTPC Contact Hrs. 24
0021
1. Unlined canal sections
2. Lined canal sections
3. Guide Bank
4. Weir/Barrage
5. Head/ Cross regulator
6. Canal Fall (Sarda/Inglis/Straight Glacis/Baffle Type)
7. Syphon Aqueduct
8. APM Outlet
TRAINING-I111 (PRACTICAL)#
Subject Code: BCIEI-737 LTPC Contact Hrs. --

0002

Software Training or Industrial Training as per the interest of students. Field to be covered
during;

Software Training: Relevant to Civil Engineering Fields.

Industrial Training: All type of Construction Projects of Civil Engineering

Note: Minimum period for training is 6-8 weeks.

TRANSPORTATION ENGINEERING-II
Subject code: BCIE1-838 LTPC Contact hrs. 45
3104

UNIT-I
Introduction to Railway Engineering: History of Railways, Development of Indian Railway,
Organization of Indian Railway, Important Statistics of Indian Railways. Railway Gauge,
Gauges on World Railways, Choice of Gauge, Uniformity of Gauge, Loading Gauge,
Construction Gauge.
Railway Track: Requirements of a Good Track, Components of Railway Track: Rails, Sleepers,
Ballast, Sub-grade and Formation, Track Fixtures & Fastenings, Coning of Wheels, Tilting of
Rails, Adzing of Sleepers, Rail Joints, Creep of Rails.
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UNIT-II
Geometric Design of Railway Track: Track Specifications on Indian Railways, Cross-Section
of Single/Double Track, Alignment, Gradients, Horizontal Curve, Cant, Equilibrium Cant, Cant
Deficiency, Cant Excess, Transition Curves.
Points and Crossings: Necessity, Functions, Layout and Working of a Turnout, Various types
of Track Junctions and their layouts, Level-crossing.
UNIT-I1
Railway Stations & Yards: Site Selection, Classification & Layout of Stations, Marshalling
Yard, Locomotive Yard, Equipment at Railway Stations & Yards
Signaling and Interlocking: Objectives, Classification of Signals, Types of Signals in Stations
and Yards, Automatic Signaling, Principal of Interlocking.
Modernization of Railway Tracks: High Speed Tracks, Improvement in existing track for high
speed, Ballast less Track, MAGLEV, TACV.
UNIT-IV
Airport Planning: Aircraft Characteristics, Factors for Site Selection, Airport Classification,
General Layout of an Airport, Approach Zones and Turning Zones,
Runway Orientation and Design: Head Wind, Cross Wind, Wind Rose Diagram, Basic
Runway Length, Corrections, Geometric Design Elements, Runway Configuration.
Taxiway and Aircraft Parking: Aircraft Parking System. Main Taxiway, Exit Taxiway,
Separation Clearance, Holding Aprons.
Visual Aids: Marking and Lighting of Runway and Taxiway, Landing Direction Indicator, and
Wind Direction Indicator, IFR/VFR.
Recommended Books
1. S. Chandra and Aggarwal, ‘Railway Engineering’, M.M. Oxford University Press, New
Delhi, 2007.
2. S.C. Saxena and S.P. Arora, ‘A Text Book of Railway Engineering’, Dhanpat Rai and Sons,
Delhi, 1997.
3. J.S. Mundrey, ‘Railway Track Engineering’, McGraw Hill Publishing Co., 2009.
4. S.K. Khanna, M.G. Arora and S.S. Jain, ‘Airport Planning and Design’, Nem Chand & Bros.,
Roorkee, 1999.
5. R. Horenjeff, and F. McKelvey, ‘Planning and Design of Airports’, McGraw Hill Company,
New York, 1994.
6. Norman J. Ashford, Saleh Mumayiz, Paul H. Wright, ‘Airport Engineering: Planning, Design
and Development of 21% Century’, Wiley Publishers, 2011.

EARTHQUAKE RESISTANT DESIGN OF STRUCTURES
Subject code -BCIE1-839 LTPC Contact Hrs. 45
3104

Note: IS: 1893, IS: 4326 and IS: 13920 Code of practice is permitted in examination.
UNIT-I

Introduction to Structural Dynamics: — Theory of vibrations — Lumped mass and continuous

mass systems — Single Degree of Freedom (SDOF) Systems — Formulation of equations of

motion — Undamped and damped free vibration — Damping — Response to harmonic excitation —

Concept of response spectrum. Multi-Degree of Freedom (MDOF) Systems: - Formulation of
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equations of motion — Free vibration — Determination of natural frequencies of vibration and
mode shapes — Orthogonal properties of normal modes — Mode superposition method of
obtaining response.

UNIT-II
Earthquake Analysis: - Introduction — Rigid base excitation — Formulation of equations of
motion for SDOF and MDOF Systems — Earthquake response analysis of single and multistoried
buildings — Use of response spectra. Codal Design Provisions: Review of the latest Indian
seismic code 1S:1893 — 2002 (Part-1) provisions for buildings — Earthquake design philosophy —
Assumptions — Design by seismic coefficient and response spectrum methods — Displacements
and drift requirements — Provisions for torsion.

UNIT-I11
Earthquake Engineering: - Engineering Seismology — Earthquake phenomenon — Causes and
effects of earthquakes — Faults — Structure of earth — Plate Tectonics — Elastic Rebound Theory —
Earthquake Terminology —Source, Focus, Epicentre etc - Earthquake size — Magnitude and
intensity of earthquakes — Classification of earthquakes— Seismic waves — Seismic zones —
Seismic Zoning Map of India — Seismograms and Accelegrams. Codal Detailing Provisions: -
Review of the latest Indian Seismic codes IS: 4326 and IS: 13920 provisions for ductile detailing
of R.C buildings — Beam, column and joints

UNIT-1V
Aseismic Planning: - Plan Configurations — Torsion Irregularities — Re-entrant corners —
Nonparallel systems — Diaphragm Discontinuity — Vertical Discontinuities in load path —
Irregularity in strength and stiffness — Mass Irregularities ~ Vertical Geometric Irregularity —
Proximity of Adjacent Buildings. Shear walls: Types — Design of Shear walls as per 1S:13920 —
Detailing of reinforcements.
Recommended Books
1. Clough & Penzien, ‘Dynamics of Structures’, International Edition, McGraw Hill.
2. Pankaj Agarwal & Manish Shrikhande, ‘Earthquake Resistant Design of Structures’, Prentice

Hall of India, New Delhi.

Reference Books
1. A.K. Chopra, ‘Dynamics of Structures’, Pearson Education, Indian Branch, Delhi.
2. C.V.R. Murty, ‘Earthquake Tips’, I.I.T. Kanpur.
3. Mario Paaz, “Structural Dynamics’, IS Codes: 1S:1893, 1S:4326 and 1S:13920.

HYDROLOGY & DAMS
Subject Code: BCIE1-860 LTPC Contact Hrs. 45
3104

UNIT -I
Precipitation: Importance of hydrological data in water resources planning. The hydrologic
cycle. Mechanics of precipitation, types and causes, measurement by rain gauges, Gauge net-
works, hyetograph, averaging depth of precipitation over the basin, mass-rainfall curves,
intensity duration frequency curves and depth area-duration curves.
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UNIT -11
Interception, Evapotranspiration and Infiltration: Factors affecting interception, evaporation
from free water surfaces and from land surfaces, transpiration, Evapotranspiration. Infiltration
Factors affecting infiltration, rate, Infiltration capacity and its determination.

UNIT -1
Runoff: Factors affecting runoff, run-off hydrograph, unit hydrograph theory, S-curve
hydrograph, Synder’s synthetic unit hydrograph.
Peak Flows: Estimation of Peak flow-rational formula, use of unit hydrograph, frequency
analysis, Gumbel’s method, design flood and its hydrograph.

UNIT -1V
Gravity Dams-Non Overflow Section: Forces acting, Stability factors, stresses on the faces of
dam, Design of profile by the method of zoning, elementary profile of a dam.
Arch and Buttress Dams: Classification of arch dam- constant radius, constant angle and
variable radius, Cylinder theory, Expression relating central angle and Cross-Sectional area of
arch. Types of buttress dams, Advantages of buttress dams.
Earth Dams: Components of earth dams and their functions, Phreatic line determination by
analytical and graphical methods.
Recommended Books
1. J. Nemec, ‘Engineering Hydrology’, Prentice Hall.
2. ‘Engineering Hydrology’, Stanley Buttler, John. Wiley.
3. TODD, ‘Ground Water Hydrology’, John Wiley.
4. Creager Justin & Hinds, ‘Engineering for Dams’, Vol. -11,-111, John Wiley.
5
6

. S.K. Garg, ‘Hydrology’, Khanna Publishers.
. H.M. Raghunath, ‘Hydrology Principles, Analysis and Design’, New Age Int. Publishers.

PAVEMENT DESIGN
Subject Code: BCIE1-861 LTPC Contact Hrs. 45
3104

Note: Use of IRC: 37-2012 and IRC: 58-2011 shall be allowed in the examination.

UNIT-I
Introduction: Types of pavement structure. Functions of pavement components, Factors
affecting pavement design, Design wheel load, Strength characteristics of pavement materials.
Comparison of flexible and rigid pavements.

UNIT-1I
Design of Flexible Pavements: General design considerations, Methods for design of flexible
pavements — Group Index Method, Triaxial Test Method, Hveem Stabilometer Method,
McLeod’s Method, Indian Roads Congress Method.
Design of Bituminous Mixes: Mix Design Approaches, Marshall Method of Bituminous Mix
Design, Super pave.

UNIT-1I
Design of Rigid Pavements: General design considerations, Wester Gard's Analysis,
Methods for design of rigid pavements - PCA method, AASHTO Method, Indian Roads
Congress Method, Types and design of Joints in cement concrete pavements.
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UNIT-IV
Modern Design Concepts: Reinforced Concrete Pavement, Airport Pavement Design,
Bituminous Pavement with Cemented Base, Interlocking Concrete Block Pavement, Full Depth
Bituminous Pavement, Ultrathin White Topping, Perpetual Pavement, Pavement Overlays.
Recommended Books
1. EJ. Yoder and M.W. Witczak, ‘Principals of Pavement Design’, Wiley Publication.
2. S.K. Khanna and C.E.G. Justo, ‘Highway Engineering’, Nem Chand & Bros., Roorkee.
3. S.K. Sharma, ‘Principles, Practice and Design of Highway Engineering’, S. Chand & Co.
4. P. Chakraborty and A. Das, “Principles of Transportation Engineering”, Prentice Hall India.
5. Yang H. Huang, ‘Pavement Analysis and Design’, Prentice Hall.

ADVANCED STRUCTURAL ANALYSIS
Subject Code: BCIE1-862 LTPC Contact Hrs. 45
3104

UNIT-I
BASIC CONCEPTS OF STRUCTURAL ANALYSIS: Static and kinematic indeterminacies
of beams, rigid-jointed plane and space frames, pin-jointed plane and space frames and hybrid
structures, actions and displacements, action and displacement equations, generalized system of
coordinates, slope-deflection equations in generalized coordinates, relation between flexibility
and 'stiffness matrices, Basic definitions and' types of matrices, matrix operations, matrix
inversion, solution of linear simultaneous equations, matrix partitioning.

UNIT-II
FLEXIBILITY MATRIX (PHYSICAL APPROACH): Development of flexibility matrices
for statically determinate and indeterminate beams, rigid-jointed plane frames and pin-jointed
plane frames using physical approach.
STIFFNESS MATRIX (PHYSICAL APPROACH): Development of stiffness matrices for
statically determinate and indeterminate beams, rigid-jointed plane frames and pin-jointed plane
frames using physical approach, reduced stiffness matrix, total stiffness matrix, translational or
lateral stiffness matrix.

UNIT-1HI
FLEXIBILITY MATRIX (ELEMENT APPROACH): Transformation of system forces to
element forces through force transformation matrix, Development of flexibility matrices for
statically determinate and indeterminate beams, rigid-jointed plane frames and pin-jointed plane
frames using Element Approach.
STIFFNESS MATRIX (ELEMENT APPROACH): Transformation of system displacements
to element displacements through displacement transformation matrix, Development of stiffness
matrices for statically determinate and indeterminate beams, rigid-jointed plane frames and pin-
jointed plane frames using Element Approach.

UNIT-IV
FLEXIBILITY METHOD OF ANALYSIS: Analysis of continuous beams, rigid-jointed plane
frames and pin-jointed plane frames using the physical and element approaches, effect of support
settlements, temperature stresses and lack of fit.
STIFFNESS METHOD OF ANALYSIS: Analysis of continuous beams, rigid-jointed plane
frames and pin-jointed plane frames using the physical and element approaches, effect of support
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settlements, temperature stresses and lack of fit, comparison of flexibility and stiffness methods
of analysis.

Recommended Books

1. G.S. Pandit and S.P. Gupta, ‘Structural Analysis, A Matrix Approach’.

2. William Weaver, Jr. James M. Gere, ‘Matrix Analysis of Framed Structures’.

3. C.S. Reddy, ‘Basic Structural Analysis’.

4. C.S. Krishnamurthy, ‘Finite Element Analysis’.

5. O.C. Zeincwicz, ‘Finite Element Methods’.

ADVANCED REINFORCING TECHNIQUES IN SOILS
Subject Code: BCIE1-863 LTPC Contact Hrs. 45
3104

UNIT-I
Geosynthetics: An overview of Geosynthetics, Description of Geotextiles — Geogrids — Geonets
— Geomembranes —Geocomposites — Geocells — Designing with Geotextiles — Geotextile
properties and test methods —Functions of Geotextile — Design methods for separation —
stabilization — filtration — Drainage, Soil anchors.

UNIT-11
Reinforced Earth: The mechanisms of the reinforced earth techniques — Design principles —
Materials usedfor construction — Advantages of reinforced earth — Reinforced earth construction
with Gl sheets and strips.

UNIT-I111
Soil Anchars: Inclusions and Installation Technigues, Design of Soil Anchors, Application
Criteria: Advantages and Limitations, Soil Nailing- concept, uses, applications and design
methodology.

UNIT-IV
Coffer Dam: Braced cuts, Arching action of soil and its application, coffer dam’s analysis and
design.
Recommended Books
1. B.M. Das, ‘Advanced Soil Mechanics’, Taylor and Francis.
2. R.F. Scott, ‘Principles of Soil Mechanics’, Addison & Wesley.
3. R.O. Davis and A.P.S. Selvadurai, ‘Elasticity and Geomechanics’, Cambridge University

Press, New York.

4. James K. Mitchell, ‘Fundamentals of Soil Behaviour’, John Wiley and Sons.
5. D.M. Wood, ‘Soil Behaviour and Critical State Soil Mechanics’, University of Glasgow.
6
7

. Robert M. Koerner, Designing with Geosynthetics, Prentice Hall — 1989
. G.V.Rao & G.V.S. Suryanarayana Raju, Engineering with Geosynthetics, Tata McGraw Hill
Publishing Co. New Delhi.
8. Kaorener, ‘Construction & Geotechnical Methods in Foundation Engineering’, McGraw Hill.
9. S.K. Shukla and J.H. Yin, ‘Fundamental of Geosynthetic Engineering’, Taylor & Francis.
10. Swamisaran, ‘Reinforced Soil and its Engineering Application’, New Age Publication.
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SOFTWARE LAB.
Subject code -BCIE1-840 LTPC Contact Hrs. 24
0021

Student can choose anyone software according to their choice.
. STAAD-PRO

. E-TAB

. ARC VIEW GIS

. MX ROAD

. PLAXIS

. PRIMA VERA

OO, WN B

ADVANCED TESTING LAB.
Subject Code: BCIEI-841 LTPC Contact Hrs. 24
0021

. Rebound Hammer Test

. Ultrasonic Pulse Velocity Test

. Reinforced Bar Locator Test

. Cut and Pull Out (CAPO) Test

. Fifth Wheel' Bump Integrator Test

. Benkelman Beam Deflection Test

. Vehicular Speed Radar Test

. Static Cone Penetration Test (SCPT).

Lab Manuals

1. M.L. Gambhir, ‘Concrete Manual’, Dhanpat Rai & Sons, Delhi.

2. M.S. Shetty, ‘Concrete Technology, Theory & Practice’, S. Chand & Company.
3. S.K. Khanna and C.E.G. Justo, ‘Highway Material & Pavement Testing’, Nem Chand.

O~NO O WN PR

MAJOR PROJECT
Subject code -BCIE1-842 LTPC Contact Hrs. 45
0062

Students are required to work on practical projects in the field of Civil Engineering. The students
have to work for 6 hrs per week with his / her supervisor(s).
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SEMESTER 3™ Contact Hrs Marks Credits

Subject Code Subject Name L| T P Int. | Ext. | Total
BMEE3- 301 Mechanics of Materials 3 1 0 40 60 100 4
BMEE3-302 Applied Thermodynamics 3 1 0 40 60 100 4
BMEE3-303 Internal Combustion Engines 3 0 0 40 60 100 3
BMEE3-304 Manufacturing Processes 3 1 0 40 60 100 4
BMEE3-305 Automotive Materials 3 0 0 40 60 100 3
BHUMO0-F91 Soft Skill - | 0 0 2 60 | 40 100 1
BMEE3-306 Machine Drawing 1 0 4 60 | 40 100 3
BMEE3-307 Mechanics of Materials Lab. 0 0 2 60 | 40 100 1
BMEE3-308 Internal Combustion Engine Lab. 0 0 2 60 40 100 1
BMEE3-309 Manufacturing Processes Lab. 0 0 2 60 | 40 100 1
BMEE3-310 *Workshop Training 0 0 4 60 40 100 2

Total 16| 3 16 | 560 | 540 | 1100 27

*Workshop training will be imparted in the institution at the end of 2"@ semester for four-week
duration (Minimum 36 hrs. per week). Industrial tour will also from the part of this training.

SEMESTER 4" Contact Hrs Marks Credits

Subject Code Subject Name L| T P Int. | Ext. | Total
BMEE3- 411 Automotive Chassis Systems 3 1 0 40 60 100 4
BMEE3- 412 Mechanics of Machines 3 1 0 40 60 100 4
BMEE3- 413 Fluid Mechanics and Machinery 3 1 0 40 60 100 4
BMEE3- 414 Automotive Electrical Systems 3 1 0 40 60 100 4
BMEE3- 415 Automotive Fuels & Emissions 3 1 0 40 60 100 4
BHUMO — F92 Soft Skill — 11 0 0 2 60 | 40 100 1
BMEE3- 416 Automotive Chassis Systems Lab. 0 0 2 60 40 100 1
BMEE3- 417 Fluid Mechanics and Machinery Lab 0 0 2 60 | 40 100 1
BMEE3- 418 Automotive Electrical Systems Lab. 0 0 2 60 40 100 1
Total 15| 5 8 | 540 | 560 | 1100 24
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SEMESTER 5™ Contact Hrs Marks Credits
Subject Code Subject Name L| T P Int. | Ext. | Total
BMEE3- 519 Vehicle Body Engineering 3 1 0 40 60 100 4
BMEE3- 520 Automotive Transmissions 3 1 0 40 60 100 4
BMEE3- 521 Heat Transfer 3 1 0 40 | 60 100 4
BMEE3- 522 Design of Automotive Components 3 1 0 40 60 100 4
BMEE3- 523 Measurements and Instrumentation 3 1 0 40 60 100 4
BHUMO -F93 Soft Skill — I11 0 0 2 60 | 40 100 1
BMEE1- 524 Measurements and Instrumentation Lab. 0 0 2 60 40 100 1
BMEEL1- 525 Automotive Transmissions Lab. 0 0 2 60 | 40 100 1
BMEEL1- 526 Vehicle Body Engineering Lab. 0 0 2 60 40 100 1
BMEE1- 527 *Industrial Training 0 0 0 60 40 100 2
Total 15| 5 8 | 500 | 500 | 1000 26
*|ndustrial training to be imparted at the end of 4" semester for six weeks
SEMESTER 6™ Contact Hrs Marks Credits
Subject Code Subject Name L| T P Int. | Ext. | Total
BMEE3- 628 Computer-Aided Automotive Design 3 1 0 40 60 100 4
BMEES3- 629 Automotive Heating, Ventilation & Air 3 1 0 40 | 60 100 4
Conditioning
BMEE3- 630 Vehicle Dynamics 3 1 0 40 60 100 4
BMEES3- 631 Automotive Aerodynamics 3 1 0 40 | 60 100 4
BMEE3- 632 Vehicle Safety Engineering 3 1 0 40 60 100 4
BHUMO — F94 Soft Skill - IV 0 0 2 60 | 40 100 1
BMEES3- 633 {-“Computer Aided Automotive Design Lab. {0 0 2 60 40 100 1
BMEE3- 634 Automotive Heating, Ventilation & Air 0 0 2 60 40 100 1
Conditioning Lab.
BMEE3- 635 Minor Project* 0 0 2 60 40 100
Department Elective — I (Select any one) 3 1 0 40 60 100
BMEE3-656 Servo Mechanism and Automatic
Controls

BMEE3-657 Design of Energy Systems

BMEE3-658 Special Purpose Vehicles

BMEE3-659 Tractor and Earth Moving Machinery

BMEE3-660 Finite Element Analysis

Total 18| 6 8 | 480 | 520 | 1000 28
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MECHANICS OF MATERIALS
Subject Code: BMEE3-301 LTPC Duration: 45 Hrs.
3104

UNIT-I
Simple, Compound Stresses and Strains: Stress and Strain and their types, Hook’s law,
longitudinal and lateral strain, Poisson’s ratio, stress-strain diagram for ductile and brittle
materials, Stress in a bar, Analysis of bars of varying sections, composite section, elastic
constants and their significance, Temperature stress and strain calculation due to axial load and
variation of temperature in single and compound bars. Two dimensional stress system, stress at a
point on a plane, principal stresses and principal planes, Mohrt’s circle of stress.

UNIT-11
Bending Moment (B.M) and Shear Force (S.F) Diagrams: S.F and B.M definitions; relation
between load, shear force and bending moment; B.M and S.F diagrams for cantilevers, simply
supported beams with or without overhangs, and calculation of maximum B.M and S.F and the
point of contra flexure under the following loads: a) Concentrated loads b) Uniformity
distributed loads over the whole span or part of span ¢) Combination of concentrated and
uniformly distributed load.
Bending Stressesin-Beams:-Pure Bendingor.simple-bending, Neutral-axis-and -mement of
resistance, Assumptions in the simple bending theory; derivation of formula and its application
to beams of rectangular and circular section. Section modulus, section modulus for circular and
rectangular section beam, combined direct and bending stresses, bending stress of composite /
flitched beams.

UNIT-I1I
Shear Stresses.in Beams: Shear stress at a.section, Shear.stress distribution in rectangularand
circular sections.
Torsion: Derivation of torsion equation, assumptions and its application to the hollow and solid
circular shafts, Torsional rigidity, Power transmitted by the shaft, Modulus of rupture,
comparison of solid and hollow shafts, principal stress and maximum shear stresses under
combined loading of bending and torsion of circular shaft.

UNIT-IV
Columns and Struts: Introduction, failure of columns, Euler’s formula and assumptions,
different end conditions, Limitations of Euler’s formula. Rankine-Gordon’s formula. Theories of
failure: Strain energy in tension, compression, shear, bending and torsion Maximum principal
stress theory, maximum shear stress theory, maximum principal strain theory, total strain energy
theory, shear strain energy theory. Graphical representation and derivation of equation for these
theories and their application to problems related to two dimensional stress systems.
Thin Cylinders: Calculation of Hoop stress, longitudinal stress in a thin cylinder, effect of
internal pressure on the change in diameter, length and internal volume.
Recommended Books
1. R.K. Bansal, ‘A text Book of Strength of Materials’, Laxmi Publications.
2. Kirpal Singh, ‘Mechanics of Materials’, Standard Publishers and Distributors.
3. D.S. Bedi, ‘Strength of Materials’, Khanna Book Publishing Company.
4. E.P. Popov, ‘Mechanics of Materials’, Prentice Hall India.
5. S.S. Rattan, ‘Strength of Materials’, Tata McGraw Hill.
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APPLIED THERMODYNAMICS
Subject Code: BMEE3-302 LTPC Duration: 45 Hrs.
3104

UNIT-I
Air Compressors: Introduction; Classification; Application of compressors and use of
compressed air in industry and other places; Complete representation of compression process on
P-v and T-s coordinates with detailed description of areas representing total work done and
polytropic work done; Areas representing energy lost in internal friction, energy carried away by
cooling water and extra flow work on T-s coordinates for un-cooled and cooled compression;
Definitions of isentropic, polytropic and isothermal efficiencies and their representation in terms
of ratio of areas representing various energy transfers on T-s coordinates.

UNIT-1I
Reciprocating Air Compressors: Single stage single acting reciprocating compressor (with and
without clearance volume): construction, operation, work input and best value of index of
compression, heat rejected to cooling medium, isothermal, overall thermal, isentropic,
polytropic, mechanical, and clearance volumetric efficiency, overall volumetric efficiency, effect
of various parameters on volumetric efficiency, free air delivery; Multistage compressors:
purpose and advantages; construction and-operation;-work-input, heat rejected-in-intercoolers;
minimum work input, optimum pressure ratio, isothermal, overall thermal, isentropic, polytropic
and mechanical efficiency.
Positive Displacement Rotary Compressors: Introduction; Classification; Comparison of
rotary compressors with reciprocating compressors; Construction, operation, work input and
efficiency of rotary compressors like roots blower, Lysholm compressor and Vane Type Blower.

UNIT-11
Centrifugal Compressors: Construction and operation; Applications of Steady Flow Energy
Equation and thermodynamics of dynamic compressors; Stagnation and static values of pressure,
Temperature and enthalpy for flow through dynamic machines; Complete thermodynamic
analysis of centrifugal compressor stage; Polytropic, isentropic and isothermal efficiencies;
Complete representation of compression process starting from ambient air flow through suction
pipe, Impeller, Diffuser and finally to delivery pipe on T-S coordinates; Pre-guide vanes and pre-
whirl; Slip factor; Power input factor; Various modes of energy transfer in impeller and diffuser;
Energy transfer in backward, forward and radial vanes; Pressure coefficient as a function of slip
factor; Efficiency and out-coming velocity profile from the impeller; Derivation of non-
dimensional parameters for plotting compressor characteristics; Centrifugal compressor
characteristic curves; Surging and choking in centrifugal compressors.
Axial Flow Compressors: Different components of axial flow compressor and their
arrangement; Working; Discussion on flow passages and simple theory of aerofoil blading;
Angle of attack; coefficients of lift and drag; Turbine versus compressor blades; Velocity vector;
Vector diagrams; Thermodynamic analysis and power calculations; Modes of energy transfer in
rotor and stator blade flow passages; Detailed discussion on work done factor, degree of reaction,
blade efficiency and their derivations; Isentropic, polytropic and isothermal efficiencies; Surging,
Choking and Stalling in axial flow compressors; Comparison of axial flow compressor with
centrifugal compressor; Field of application of axial flow compressors.
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UNIT-IV
Gas Turbines: Classification on the basis of system of operation (open and closed cycles) and
on the basis of combustion (at constant volume or constant pressure); Comparison of open and
closed cycles; Comparison of gas turbine with IC engine; Fields of application of gas turbines;
Position of gas turbine in power industry; Thermodynamics of constant pressure gas turbine
cycle (Brayton cycle); Calculation of net output, work ratio and thermal efficiency of ideal and
actual cycles; Cycle air rate, temperature ratio; Effect of changes in specific heat and that of
mass of fuel on power and efficiency; Multistage compression and expansion; Dual Turbine
system; Series and parallel arrangements; Closed and semi-closed gas turbine cycle;
Requirements of a gas turbine combustion chamber; Gas turbine fuels.
Jet Propulsion: Principle of jet propulsion; Description of different types of jet propulsion
system like rockets and thermal jet engines like (i) Athodyds (ramjet and pulsejet), (ii) Turbojet
engine, (iii) Turboprop engine. Thermodynamics of turbojet engine components; Types of rocket
motors (e.g. solid propellant and liquid propellant systems); Various common propellant
combinations (i.e. fuels) used in rocket motors; Cooling of rockets; Advantages and
disadvantages of jet propulsion over propulsion systems.
Recommended Books
1. R. Yadav and Rajay, ‘Applied Thermodynamics’, Central Publishing House.
2. P.K. Nag, ‘Basic and Applied Thermodynamics’, Tata McGraw Hill.
3=D.S. Kumar and-V.P:Vasandani, ‘Heat Engineering’;-Metropolitan-Book-Co.-Pvi. l-td.
4. D.G. Shephered, ‘Principles of Turbo machinery’, Macmillan.
5. G.F.C. Rogers and M. Sarvan, ‘Gas Turbine Theory’, Longmans.
6. S.M. Yahya, ‘Elementary Gas Dynamics’, Satya Prakashan.

INTERNAL COMBUSTION ENGINES
Subject Code: BMEE3-303 LTPC Duration: 45 Hrs.
3104

UNIT-I
Fundamentals: Engine terminology, classification. Working principle of two stroke and four
stroke engine, scavenging, scavenging processes. Thermodynamic cycles for automobile engine-
Air standard cycle, Otto cycle, Diesel cycle, Dual cycle, Comparison between different cycles,
Valve timing diagram for engine under different conditions, firing order, Factors affecting on
selection of firing order, Square Engine, Wankel engine, Engine Mountings.
Constructional Details: Cylinder block, Engine cylinder, Cylinder liner, Cylinder Head and
cover, Piston for C.1. and S.I. engine, Piston rings, Piston pin, connecting rod, Crank shaft, Main
bearings, Cam shaft, Oil pan, Engine mountings and Engine balancing, Vibration Damper, Cam
shafts & drives, Inlet and exhaust valves, Valve actuating mechanism including variable control
system, Air cleaner, Manifold & gasket — intake and exhaust, silencer, tail pipe.

UNIT-1I
Combustion in S.1. Engine: Ignition limits, Stages of combustion in petrol engine, Ignition lag,
Effect of engine variables on ignition lag, Effect of engine variables on flame propagation,
Abnormal combustion, Detonation, Effects of detonation, Theories of detonation, Effects of
engine variables on knock, Control of knock. Surface ignition, Pre ignition, Post ignition, S.1.
engine combustion chamber design, Types of combustion chambers for S.I. engine, Very high
output combustion chamber engines.
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Combustion in C.1. Engine: Air fuel ratio in C.I. engine, Stages of combustion in C.I. engine,
Delay period, Variables affecting on delay period, Diesel knock, Methods of controlling diesel
knock, C.I. engine combustion chamber, Direct injection type, Open type, Turbulent type, Pre
chamber, M combustion chamber, Cold starting of C.I. engine- decompression devices, heater
plug, inlet manifold heater, Chemical spray.

UNIT-I1
Petrol Engine Fuel Supply System: Methods of fuel supply system- gravity system, pressure
system, Vacuum system, pump system, Components of fuel supply system —Fuel tank, fuel pump
(Mechanical and Electrical) Vapor return line, Air cleaner, Fuel filters, Carburetion, Functions of
carburetor, simple carburetor, Limitations of simple carburetor, Types of Carburetor-Solex and
SU carburetor, Special features of modern carburetor. Benefits of electronic fuel injection
system.
Diesel Engine Fuel Supply System: Comparison of diesel engine with petrol engine,
Requirements of diesel injection system, Fuel feed pump, Types of injection system, fuel
injection pump, and fuel injectors. Fuel filter, air cleaner, Phasing and calibration of fuel
injection pump, Injector Testing (pressure test, leak test) Electronic control of fuel injection
system
Engine Friction, Lubrication and Lubricants: Total engine friction, Effects of engine
variables on engine friction, Lubrication- Objectives of lubrication, Lubricants used,
Requirements & selection of lubricants, Viscosity rating, Multi grade-oil, Additives-used in
lubricant, Effects of engine variables on lubricating oil, Oil consumption, Different parts of
engine to be lubricated, Types of lubrication system- petrol system, Wet sump method, Dry
sump method, fully and partially pressurized lubrication system, Components of lubrication
system- oil strainer, Oil filter and its types.

UNIT-IV
Engine Cooling System: Distribution of heat.supplied to.engine, Necessity of engine cooling,
Piston and engine Cylinder temperatures, Factors affecting on piston temperature, Types of
cooling system, Air cooling system, Water cooling system, Thermosiphon cooling, Cooling with
thermostatic regulator. Components of water cooling System-Radiator, Pressure Cap, Expansion
Reservoir, Coolants, Thermostat, Water Pump, Viscous coupling, Comparison between water
cooling and air cooling. Effects of over and under cooling.
Supercharging: Objects of supercharging, Relative power with and without supercharging,
supercharging of spark ignition engine, Supercharging of C.l. engine, Effects of supercharging
on performance of engine, Supercharging limits for S.1. and C.1I. engine, Methods of super
charging, Supercharges, Turbo charging, Comparison with supercharging, Methods of turbo
charging, Limitations of turbo charging.
Performance Testing of Engine: Losses in the engine, Performance parameters, Performance
curves, Methods of improving performance of engine, testing of engine, Classification of testing,
Basic measurement- Speed, Fuel consumption, Air consumption, mean effective pressure, Brake
power, Indicated power, Frictional power (with different methods), Mechanical efficiency,
Thermal efficiency, volumetric efficiency, Heat balance sheet, Engine analyzer.
Recommended Books
1. V. Ganesan, ‘Internal Combustion Engines °, Tata McGraw Hill.
2. K.K. Ramalingam, ‘Internal Combustion Engines Theory and Practice’, Scitech Publications,

India.

3. H.N. Gupta, ‘Fundamentals of Internal Combustion Engines’, PHI Learning.
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4. Willard W. Pulkrabek, ‘Engineering Fundamentals of the Internal Combustion Engine’,
Pearson Prentice Hall.

5. V.M. Maleev, ‘Diesel Engine Operation and Maintenance’, McGraw Hill.

6. William H. Crouse, ‘Automotive Engines’, McGraw Hill.

MANUFACTURING PROCESSES
Subject Code: BMEE3-304 LTPC Duration: 45 Hrs.
3104

UNIT-I

Casting: Introduction to metal casting, types of patterns, their materials and allowances.
Moulding materials: Moulding sand compositions and moulding sand properties, types of
moulds, moulding machines cores, core sands, types of cores, core banking, elements of gating
system, and risers. Casting processes: sand casting, shell mould casting, investment casting,
permanent mould casting, full mould casting, and vacuum casting. Die casting, Centrifugal
casting and continuous casting. Casting defects, their causes and remedies.

UNIT-11
Welding: Introduction and classification of welding processes, welding terminology, welding
positions, filler metals. Flame cutting. Electric arc welding. Principle, equipment, types- MIG,
TIG; submerged-arc-welding--Welding electrodes, classification and-selection.of-electrodes,
welding arc and its characteristics. Thermal effects on weldment Resistance welding- principle
and their types 1.e. spot, seam, projection, upset and flash thermit welding, electro slag welding,
friction welding, plasma arc welding, electron beam welding. Welding defects, their causes and
remedies.

UNIT-I1I
Metal Forming: Classification, Process Principles, Description, Applications and Products of
the Following: Rolling, Drawing, Forging, Extrusion, Sheet Metal, Spinning, Deep Drawing,
Bending, Press working, Plastic moulding machines and extruders.
Metal Cutting and Machine Tools: Cutting tool materials and geometry, Coolants:
Classification, purpose and their effects, Introduction to broaching machine, milling machine and
its classification, indexing: Simple compound and differential, Boring Operation and their
machines, Jig Boring, Slotting Machine, Grinding: Cylindrical, surface and centreless grinding.

UNIT-IV
Introduction to Non Traditional Machining: Working Principle and applications of the
following: Electric Discharge Machining, Laser Beam Machining, Abrasive Water Jet
Machining, Abrasive Flow Machining, Electro Chemical Machining, Chemical Machining.
Recommended Books
1. R.W. Heine and P.C. Rosenthal, ‘Principles of Metal Casting’, McGraw Hill.
2. R.S. Parmar, ‘Welding Technology’, Khanna Publishers.
3. J.S. Campbell, ‘Principles of Manufacturing Materials and Processes’, Tata McGraw Hill.
4. T. Alton, ‘Metal Forming Fundamentals and Applications’, Addison-Wesley.
5. P.C. Sharma, ‘Production Technology’, S. Chand Publisher.
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AUTOMOTIVE MATERIALS
Subject Code: BMEE3-305 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Engineering materials, material classifications, mechanical, thermal, electrical,
magnetic, chemical, optical and physical properties of materials, effects of alloying elements on
properties of steel, carbon steel, low alloy steels, stainless steel, tool steels and die steels. Alloys
of Ni, Al, Cu, Mg; properties and their applications. Recrystallization temperature, their effect on
the properties of materials.
Ceramic Materials: Introduction, nature of ceramic materials, types, products, properties
developments in ceramics.
Glass: Introduction, composition, structure, types of glass and their properties, use of glass,
fracture in glass.
Rubber: Introduction, characteristics of rubbers, structure of elastomers, types of elastomers,
vulcanization of rubber, uses of rubber and applications.
Plastics Materials: Introduction, definition and concept, properties of plastics, thermoplastics,
thermosetting plastics, deformation of plastics, plastic alloys.

UNIT-H
Fundamentals'of Composites: Need for compasites — Enhancement of properties -classification
of composites— Matrix-Polymer matrix composites (PMC), Metal matrix composites (MMC),
Fibre reinforced composites, Applications of various types.of composites.
Polymer Matrix Composites: Polymer matrix resins — Thermosetting resins, thermoplastic
resins — Reinforcement fibres — various types of fibres. Fibre reinforced plastics (FRP), Glass
fibre reinforced plastics (GRP).
Ceramic Matrix Composites: Engineering ceramic materials — properties — advantages —
limitations — Monolithic ceramics -Need for CMC — Ceramic matrix - Various types of Ceramic
Matrix composites- oxide ceramics — non oxide ceramics — aluminium oxide — silicon nitride —
reinforcements — particles- fibreswhiskers. Sintering - Hot pressing — Cold isostatic pressing
(CIPing) — Hot isostatic pressing (HIPing).

UNIT-1HI
Advances in Composites: Carbon / carbon composites — Advantages of carbon matrix —
limitations of carbon matrix Carbon f ibre.
Heat Treatment and Surface Treatment: Heat treatment of steel — Annealing, Normalizing,
Hardening and tempering with their types and application to automotive components.
Surface Hardening Techniques: Induction, flame and chemical hardening, coating of wear and
corrosion resistance, Electroplating, Phosphating, Anodizing, hot dipping, thermal spraying, hard
facing and thin film coatings.

UNIT-IV
Selection of Materials: Factors affecting the selection of materials, Cryogenic wear, corrosion,
fatigue, creep and oxidation resistance application. Criteria of selecting materials for automotive
components viz. cylinder block, Cylinder head, piston, piston ring, Gudgeon pin, connecting rod,
crank shaft, crank case, cam, cam shaft, engine valve, gear wheel, clutch plate, axle, bearings,
chassis, spring, body panel - radiator, brake lining etc. Materials for heavy duty vehicles: special
alloys, plastics, seat fabrics and materials for bumpers.
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Recommended Books

1. O.P. Khanna, ‘Material Science and Metallurgy’, Dhanpat Rai and Sons.

2. B.K. Agarwal, ‘Introduction to Engineering Materials’, Tata McGraw Hill.

3. Rakesh Dogra, ‘Advances in Material Science’, Katson Books.

4. F.L. Mathews and R.D. Rawlings, ‘Composite Materials’, 1% Edn., Chapman and Hall,
London, England, 1994.

. K.K. Chawla, ‘Composite Materials’, Springer — Verlag, 1987.

. A.B. Strong, ‘Fundamentals of Composite Manufacturing’, SME, 19809.

7. S.C. Sharma, ‘Composite Materials’, Narosa Publications, 2000.

(6]

(2]

SOFT SKILLS-I
Subject Code: BHUMO-F91 LTPC Duration: 26 Hrs.
0021

Course Objectives
The course aims to cause a basic awareness about the significance of soft skills in professional
and interpersonal communications and facilitate an all-round development of personality.
Course Outcomes
At the end of the course, the student will be able to develop his/her personal traits and expose
their personality effectively:

UNIT-1
SOFT SKILLS- Introduction to Soft Skills, Aspects of Soft Skills, Identifying your Soft Skills,
Negotiation skills, Importance of Soft Skills, Concept of effective communication.
SELF-DISCOVERY- Self-Assessment, Process, Identifying strengths and limitations, SWOT
Analysis Grid.

UNIT-2
FORMING VALUES- Values and Attitudes, Importance of Values, Self-Discipline, Personal
Values - Cultural Values-Social Values-some examples, Recognition of one’s own limits and
deficiencies.

UNIT-3
ART OF LISTENING- Proxemics, Haptics: The Language of Touch, Meta Communication,
Listening Skills, Types of Listening, Listening tips.

UNIT-4
ETIQUETTE AND MANNERS- ETIQUETTE- Introduction, Modern Etiquette, Benefits of
Etiquette, Taboo topics, Do’s and Don’ts for Men and Women. MANNERS- Introduction,
Importance of manners at various occasions, Professional manners, Mobile manners.
CORPORATE GROOMING TIPS- Dressing for Office: Do’s and Don’ts for Men and Women,
Annoying Office Habits.
Recommended Books
1. K. Alex, S. Chand Publishers.
2. Butterfield, Jeff, ‘Soft Skills for Everyone’, Cengage Course, New Delhi, 2010.
3. G.S. Chauhan and Sangeeta Sharma, ’Soft Skills’, Wiley, New Delhi, 2016.
4. Klaus, Peggy, Jane Rohman & Molly Hamaker, ‘The Hard Truth About Soft Skills’, Harper

Collins E-books, London, 2007.
5. S.J. Petes, Francis, ‘Soft Skills and Professional Communication’, Tata McGraw Hill
Education, New Delhi, 2011.
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MACHINE DRAWING
Subject Code: BMEE3-306 LTPC
1043

Principles of Drawing: Requirements of production drawing, sectioning and conventional

representation, dimensioning, symbols of standard tolerances, machining symbols, Introduction

and familiarization of the code IS: 296.

Fasteners: Various types of screw threads, types of nuts and bolts, screwed fasteners, welding

joints and riveted joints.

Assembly and Disassembly of the following manually and using computer aided drafting:

a) Couplings: Solid or rigid Coupling, protected type flange coupling, Pin type flexible
coupling, muff coupling, Oldham, universal coupling, claw coupling, cone friction clutch, free
hand sketch of single plate friction clutch.

b) Knuckle and Cotter Joints.

c) Pipe and Pipe Fittings: Flanged joints, spigot a socket joint, union joint, hydraulic an
expansion joint.

d) 1C Engine Parts: Piston, connecting rod.

e) Boiler Mountings: Steam stop valve, feed check valve, safety valve, blow off cock.

f)~Bearings: Swivel-bearing;thrust bearing, Plummerand-angular-plumber-block:

g) Miscellaneous: Screw Jack, Drill Press Vice, Crane hook. Drafting of simple mechanical
components on computer.

NOTE: Drawing Practice is.to be done as per IS: 296 code.First angle projection to be used.

Drawings should contain bill of materials and should illustrate finish. The syllabus given above

indicates the broad outlines and the scope of the subject to be covered. It is not necessary to

cover.all the drawing exercises of the types.of machine tools mentioned above.

Recommended Books

. Ajit Singh, ‘Machine Drawing’, Tata McGraw Hill.

2. N.D. Bhatt, ‘Machine Drawing’, Charotar Publications.

3. N. Sidheshwar, ‘Machine Drawing’, Tata McGraw Hill.

4. P.S. Gill, ‘Machine Drawing’, B.D. Kataria and Sons.

5

6

-

. V. Lakshmi Narayanan and Mathur, ‘Text-Book of Machine Drawing’, Jain Brothers.
. R.K. Dhawan, ‘Machine Drawing’, S. Chand.

MECHANICS OF MATERIALS LAB.
Subject Code: BMEE3-307 LTPC
0021

EXPERIMENTS

1. To perform tensile test in ductile and brittle materials and to draw stress-strain curve and to
determine various mechanical properties.

2. To perform compression test on C.I. and to determine ultimate compressive strength.

3. To perform shear test on different materials and determine ultimate shear strength.

4. To perform any one hardness test (Rockwell, Brinell & Vicker’s test) and determine hardness
of materials.

5. To perform impact test to determine impact strength.
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Page 10 of 31



MRSPTU B.TECH. AUTOMOBILE ENGINEERING (SEM 3-6) SYLLABUS 2016
BATCH ONWARDS

o

To perform torsion test and to determine various mechanical properties.

Study of performance of Fatigue & Creep tests.

8. To perform bending test on beam (wooden or any other material) and to determine the
Young's modulus and Modulus of rupture.

9. To perform Torsion test on helical springs in tension and compression and to determine

modulus of rigidity/stiffness.

~

INTERNAL COMBUSTION ENGINES LAB.
Subject Code: BMEE3-308 LTPC
0021

EXPERIMENTS
Study of layout of different components in an IC Engine.
Study and draw a valve timing diagram for a 4-stroke multi cylinder engine.
Study of valve actuating mechanisms of a multi cylinder engine.
Study of different carburetors in Indian make of vehicles.
Study of different fuel injection system in Indian make of vehicles.
Trouble shooting in an IC engine.
Morse test on petrol and diesel engines.
Heat balance test on.an-automotive engine.
Performance study of IC engine at full throttle and part throttle conditions with alternative
fuels and their comparisons.
10. Exhaust emission analysis of an Sl and Cl engine.
11. Study of emission control systems on a vehicle.

CoNO~WNE

MANUFACTURING PROCESSES LAB.
Subject Code: BMEE3-309 LTPC
0021

EXPERIMENTS

Welding Practicals:
1. Study of Arc welding equipment and making a weld joint by this process.
2. Study of MIG welding equipment and making a weld joint by this process.
3. Study of Spot welding and preparing a weld joint by this process.
Machining Practicals:
1. Study of constructional features of following machines through drawings/ sketches and an

exercise based on them:

a) Universal milling machine.

b) Grinding machines (Surface, cylindrical)

¢) ¢) Hydraulic Press.
Industrial Visit to demonstration of Machines.
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AUTOMOTIVE CHASSIS SYSTEMS
Subject Code: BMEE3-411 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Types of chassis layout with reference to power plant locations and drive, Vehicle
frames. Load acting on vehicle frame due to different systems.
Front Axle & Steering System: Types of front axles, Constructional details, materials. Front
wheel geometry viz. Castor, Camber, King pin inclination, Toe. Wheel Alignment. Steering
geometry. Ackerman and Davis steering system. Different types of steering gear boxes. Steering
linkages and their layouts. Power and power assisted steering. Steering of crawler tractors. Multi
axle steering systems.

UNIT-1I
Driveline and Differential: Effects of driving thrust and torque reactions. Hotch kiss drive,
torque tube drive and radius rods. Transverse rods. Propeller shaft, Universal joints. Constant
velocity universal joints. Drive Shaft. Front wheel drive. Different types of final drives. Spiral
bevel gear and hypoid gear final drives. Double reduction and twin speed final drives.
Differential principles. Constructional details of a differential gear unit. Non-slip and Limited
slipdifferential. Differential-locks - Differential housings:Comparison-of front wheel; rear wheel
and all-wheel drive arrangement.
Drive Axles: Construction of rear axles. Types of loads acting on rear axles. Fully floating, three
quarter floating and semi floating rear axles. Rear axle housing. Construction of different types
of axle housing, multi axled vehicles. Construction details of multi drive axle vehicles. Dead
axles.

UNIT-11
Suspension System: Need of suspension system, Types of suspension, Suspension springs,
Constructional details and characteristics of leaf, coil and torsion bar springs, Independent
suspension, Types: Mc Pherson strut, Double wishbone, Five link type, etc, Rubber suspension,
Pneumatic suspension, Shock absorbers.
Wheels and Tires: Types of wheels — wire spoke, disc — solid and split type, alloy type, offset,
onset & zero set, denomination of rim. Tires, materials, construction, structure, denomination
and function of tires, types of tires, comparison of radial and bias ply tires. Tubes — construction
and types, Tubeless tires. Tire inflation, effects of tire pressure on tire performance. Tire wears
patterns and their causes. Rolling Resistance and self-aligning torque, Wheel Balancing — need,
procedure. All-season tires, tire quality grading, changing tire sizes. Run flat tires (RFT), new
heat resistant tires for better mileage, fuel efficient handling and safety.

UNIT-IV
Braking System: Weight transfer during braking and stopping distances. Classification of
brakes - drum brakes and disc brakes. Constructional details. Theory of braking, Brake split and
proportioning. Mechanical, hydraulic and pneumatic brakes - Servo brake, power and power-
assisted brakes -Different types of brake retarders like eddy current and hydraulic retarder.
Skidding of wheels on braking and remedies, Anti-lock braking systems: types, system
components, operations, fluids. Power Brakes and Parking Brakes, Additive, self-energizing
brakes, regenerative and emergency braking system.
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Recommended Books

1. Reimpell and Betzler, ‘The Automotive Chassis: Engineering Principles’, 2" Edn.,
Butterworth Heinemann, London.

2. Giancarlo Genta, ‘The Automotive Chassis’, vol. I and II, Springer.

3. Heinz Heisler, ‘Advanced Vehicle Technology’, 2" Edn., Butterworth Heinemann, London.

4. T. Gilles, ‘Automotive Chassis Brakes Steering and Suspension’, Thomson USA.

5. Newton Steeds and Garrot, ‘Motor Vehicles’, Butterworths, London.

6. A.W. Judge, ‘Mechanism of the Car’, Chapman and Halls Ltd., London.

MECHANICS OF MACHINES
Subject Code: BMEE3-412 LTPC Duration: 45 Hrs.
3104

UNIT-I
Basic Concept of Machines: Link mechanism kinematic pair and chain, principles of inversion,
inversion of a four bar chain, slider-crank-chain, double slider-crank chain and their inversions,
kinematic pairs. Determination of forces and couples for a crank, inertia of reciprocating parts,
dynamically equivalent system, analytical and graphical method, inertia force analysis of basic
engine mechanism torque required to overcome inertia and gravitational force of a four bar
linkage.

UNIT-11
Belts, Ropes and Chains: Material, types of drives, idle pulley, intermediate or counter shaft
pulley, angle and right angle drive, quarter turn drive, velocity ratio, crowning shaft pulley, loose
and fast pulley, stepped or cone pulleys, ratio of tension on tight and slack sided of belts, HP
transmitted by belts including consideration of creep and slip, centrifugal tensions and its effect
on HP transmitted. Use of gravity, idle, flat, \/<belts.and rope materials. Length of belt; rope and
chain drives, type and cone type.

UNIT-1HI
Cams: Types of cams and follower, definitions of terms connected with cams, displacement
velocity and acceleration diagrams for cam followers. Analytical and Graphical design of cam
profiles with various motions (SHM, uniform acceleration and retardation).
Flywheels: Turning moment and crank effort diagrams for reciprocating machines Fluctuations
of speed, coefficient of fluctuation of speed and energy, Determination of flywheel mass and
dimensions for engines and Punching Machines.

UNIT-IV
Governors: Function, types and characteristics of governors, Watt, Porter and Proell governor.
Hartnell and Willson Hartnell, spring loaded governors, Simple numerical problems on these
governors. Sensitivity, stability, isochronisms and hunting of governors, Governor Effort and
power controlling force curve, effect of sleeve friction.
Balancing: Classifications, need for balancing, balancing of single and multiple rotating masses,
static and dynamic balancing, primary and secondary balancing for reciprocating masses, partial
balancing of locomotives, swaying couple, hammer blow, variation in tractive effort, balancing
of VV-engine, concept of direct and reverse crank, balancing of machines, rotors, reversible rotors.
Recommended Books
1. Jagdish Lal, ‘Theory of Mechanisms and Machines’, Metropolitan Book Co. Pvt. Ltd. New

Delhi.
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2. S.S. Rattan, ‘Theory of Machines’, Tata McGraw Hill, New Delhi.

3. Thomas Beven, ‘Theory of Machines’, Longman’s Green & Co., London.

4. W.G. Green, ‘Theory of Machines’, Blackie and Sons, London.

5. L.E. Shigley and J.R. Uicker, ‘Theory of Machines’, McGraw Hill, New York.

FLUID MECHANICS AND MACHINERY
Subject Code: BMEE3-413 LTPC Duration: 45 Hrs.
3104

UNIT-I
Fluid and their Properties: Concept of fluid, difference between solids, liquids and gases; ideal
and real fluids; capillarity, vapors pressure, compressibility and bulk modulus; Newtonian and
non- Newtonian fluids.
Fluid Statics: Concept of pressure, Pascal’s law and its engineering applications, Hydrostatic
paradox. Action of fluid pressure on a plane (horizontal, vertical and inclined) submerged
surface, resultant force and center of pressure, force on a curved surface due to hydrostatic
pressure. Buoyancy and flotation, stability of floating and submerged bodies, metacentric height
and its determination.

UNIT-11
Fluid Kinematics: Classification of fluid flows, velocity-and acceleration-of fluid particle, local
and convective acceleration, normal and tangential acceleration, streamline, path line and streak
ling, flow rate and discharge mean velocity, continuity equation in Cartesian and cylindrical,
polar coordinates. Rotational flows, rotation velocity and.circulation, stream and velocity
potential functions, flow net.
Fluid Dynamics: Euler’s equation, Bernoulli’s equation and steady flow energy equation;
representation.of energy changes in fluid system, impulse. momentum.equation, kinetic.energy
and momentum correction factors, flow along a curved streamline.

UNIT-I1
Dimensional Analysis and Similitude: Fundamental and derived units and dimensions,
dimensional homogeneity. Rayleigh’s and Buckingham’s Pi method for dimensional analysis.
Dimensionless numbers and their significance, geometric, kinematic and dynamic similarity,
model studies.
Introduction to Laminar and Turbulent Flows: Flow in circular cross- section pipes.
Turbulent flows and flow losses in pipes, Darcy equation, minor head losses in pipes and pipe
fittings, hydraulic and energy gradient lines.

UNIT-IV
Fluid Flow Measurements: Manometers, pitot tubes, ventui meter and orifice meters, orifice,
mouthpieces, notches and weirs, rotameter.
Fluid Machinery: Basic components of a turbo machine and its classification on the basis of
purpose, fluid dynamic action, operating principle, geometrical features, path followed by the
fluid. Classification, Principle of operation of centrifugal and axial pumps, Construction,
operation and utility of simple accumulator, intensifier, gear, vane and piston pumps.
Recommended Books
1. D.S. Kumar, ‘Fluid Mechanics and Fluid Power Engineering’, Kataria and Sons Publishers.
2. B.S. Massey, ‘Mechanics of Fluids’, Van Nostrand Reinhold Co.
3. J.F. Douglas, ‘Fluid Mechanics’, Pitman.
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4. V.L. Streetes and E.B. Wylie, ‘Fluid Mechanics’, McGraw Hill Book Co.
5. Jagdish Lal, ‘Hydraulic Machines’, Metropolitan Book Co Pvt. Ltd.

AUTOMOTIVE ELECTRICAL SYSTEMS
Subject Code: BMEE3-414 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Earth returns and insulated return systems, 6, 12, and 24-volt systems. Positive &
negative earth systems, fusing of circuits, relays, switches, low and high voltage automotive
cables, wiring diagram for typical automotive wiring systems, maintenance and servicing.
Batteries: Principles of lead acid cells and their characteristics - construction and working of
lead acid battery, types of batteries, testing of batteries, effect of temperature on: capacity and
voltage, battery capacity, voltage, efficiency, charging of batteries, sulphation and desulphation,
maintenance and servicing, Battery failures & checking, Maintenance free Batteries, High energy
and power density batteries for electric vehicles.

UNIT-11
Charging System: Principle of generation of direct current. Shunt generator characteristics.
Armature reaction. Third brush regulation. Cut-out. Voltage & current regulators, compensated
voltage regulator.-/Alternators- principle, constructional-and working-aspects; bridge rectifiers.
Principle of Magneto, Flywheel Magneto, Maintenance and servicing. Trouble shooting in
charging systems.
Starting System: Condition.at Starting — starting torque.and power requirements, behavior of
starter during starting. Series motor and its characteristics. Principle & construction of starter
motor. Working of different starter drive units, care & maintenance of starter motor. Starter
switches. Safety mechanism. Maintenance;.servicing.and.trouble shooting.

UNIT-1I
Ignition System: Types, construction & working of battery & coil and magneto ignition
systems. Relative merits, Ballast Resistor, Ignition coil, Distributor, Contact breaker Point,
centrifugal and vacuum advance mechanisms, Limitations of conventional ignition systems,
Transistorized Ignition systems, Spark plugs - construction, different types, plug fouling,
maintenance, servicing and fault diagnosis, Electronic Ignition system. Programmed ignition,
distributor less ignition.
Lighting System: Principle of automobile illumination, headlamp construction and wiring,
reflectors — types, signaling devices flashers, stop lights, fog lamps, auxiliary lighting-engine,
passenger, reading lamp. Regn-plate lamps. Automatic illumination system. Head light levelling
devices. Study of a modern headlight system with improved night vision.
Electrical Equipment and Accessories: Oil pressure gauge, fuel level gauge, engine
temperature gauge, electrical fuel pump, speedometer, odometer, trip meter, engine rpm meter,
Headlamp & Windshield washer and wiper, heaters and defrosters, horns, stereo/radio, power
antennae. Central locking, power window winding. Sun/Moon Roof. Motorized rear view
mirrors, reverse warning, Bumper collision warning. Other accessories in modern vehicles.

UNIT-IV
Fuel Cells: Thermodynamic aspects; types-hydrogen and methanol, power rating and
performance. Various components and working of fuel cell, Heat dissipation.
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Drive Motors and Controllers: Drive arrangements in Hybrid and Electric vehicles. Drive

motors: types and construction. Controlling of motor operations. Motor-generator in hybrid

vehicles and its controls.

Recommended Books

1. P.L. Kohli, ‘Automotive Electrical Equipment’, Tata McGraw Hill.

2. Chapman, ‘Principles of Electricity and Electronics for the Automotive Technician’, Thomson
Asia, 2000.

3. A.\W. Judge, ‘Modern Electrical Equipment of Automobiles’, Chapman & Hall, London.
4. G.W. Vinal, ‘Storage Batteries’, John Wiley & Sons Inc.
5. W.H. Crouse, ‘Automobile Electrical Equipment’, McGraw Hill Book Co. Inc.
6. F.G. Spreadbury, ‘Electrical Ignition Equipment’, Constable & Co Ltd.
AUTOMOTIVE FUELS & EMISSIONS
Subject Code: BMEE3-415 LTPC Duration: 45 Hrs.
3104
UNIT-I

Introduction to Fuels: Classification of automotive fuels and drivetrains, Scenario of
conventional auto fuels, Oil reserves of the world fuel quality aspects related to emissions,
technological up gradations-required, Need for alternate fuel, business-driving factors-for
alternative fuels, roadmap for alternative fuels, alternate fuel development worldwide.
Automotive Fuels: Properties, production, storage, handling, performance and safety aspects,
advantages and disadvantages, Emissions, Engine modifications of the following o Gaseous
Automative Fuels: Hydrogen, compressed natural gas, Liquefied petroleum gas: o Bio —Fuels 0
Biogas, Biodiesel: o Alcohols 0 Methanol, Ethanol, DEE, DME: o Synthetic alternate Fuels o
Wood Gas, Tire Pyrolysis Qil: o Reformulated Conventional Fuels o Emulsified Fuels:

UNIT-11
Future Alternative Fuels: Ammonia: properties, ammonia in nature, hazards, carrier for
hydrogen, storage, stationary engine application, ammonia for fuel cell vehicles. Boron:
properties, overview of the boron — water process, features, analysis. Water: Japanese water car,
water fuel cell, hydrogen boosters, water to gas technology.

UNIT-1HI
Introduction to Emission: Pollutants, sources, formation of HC and CO in Sl engines, NO
formation in SI and CI engines, Particulate emission from Sl and CI engines, Smoke Emission in
Cl engines. Effect of operating variables on Emission formation, Transient operational effects on
pollution SI Engine & CI Engines Combustion and Pollutant Formation Basic Chemistry
combustion - HC and CO formation in 4-stoke and 2-stroke Sl engines - NO formation, -
Particulate emissions, - Effects of operating variables on emission formation. Smoke emissions,
Color and aldehyde emissions. Photochemical smog, Sulphur, Phosphorus emissions.

UNIT-IV
Post Combustion Treatment: Introduction, physical conditions and exhaust gas compositions
before treatment, catalytic mechanism. Thermal reactions, installation of catalyst in exhaust
lines, NOx treatment in diesel engines. Diesel trap oxidizers Control Techniques Engine
Emission Reduction Design changes - Optimization of operating factors - Exhaust gas
recirculation - Fumigation - Air injection PCV system - Exhaust treatment in Sl engines -
Thermal reactors - Catalytic converters - Catalysts - Use of unleaded petrol. Test Procedure &
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Instrumentation for Emission Measurement Test procedures, NDIR analyzer, thermal
conductivity and flame ionization detectors, Chemiluminescent analyzer, analyzers for NOx, Gas
chromatograph - Orsat apparatus -Smoke meters, spot sampling and continuous indication types
like Bosch, Hart ridge.

Recommended Books

1. S.S. Thipse, ‘Alternative Fuels’, Jaico Publications.

2. B.P. Pundir, ‘Engine Emissions: Pollutant Formation and Advances in Control Technology’,
Narosa Publications.

E.F. Oberts, ‘Internal Combustion Engine and Air Pollution’, Harper and Row Publisher.
H.H. Willard, ‘Instrumental Method of Analysis’, CBS Publishers and Distributors.

J.B. Heywood, ‘Internal Combustion Engine Fundamentals’, McGraw Hill.

‘Motor Vehicles Act / Emission Norms’, Govt of India Publications.

o oA W

AUTOMOTIVE CHASSIS SYSTEMS LAB.
Subject Code: BMEE3-416 LTPC
0021

EXPERIMENTS

1. Study of layout of a chassis and its different components, of a vehicle.
Trouble shooting in-different types of steering systems:--mechanical-and-power-and various
steering linkages.
Measurement of steering geometry angles — Wheel Alignment.
Study of impact of steering geometry angles on vehicle.
Study of different types of wheels (rims) and tires and their defects.
Conducting Wheel balancing of a given wheel assy.
Trouble shooting. in-Propeller Shafts and Drive shafts.including constant velocity joints:
Trouble shooting in different types of dead axles (front or rear).
Trouble shooting in different types of live axles and Differential systems.
0. Trouble shooting in suspensions of following types:

a) Leaf Spring

b) Double Wishbone with Torsion Bar or Coil Spring

c) McPherson Strut Type

d) Five Bar Link type

e) Air Suspension system

f) A shock absorber (damper).
Trouble shooting in braking system in master and wheel cylinder, drum and disc brakes,
overhauling and adjusting of system and its testing on brake tester.

) o
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FLUID MECHANICS AND MACHINERY LAB.
Subject Code: BMEE3-417 LTPC
0021

EXPERIMENTS
1. To study the flow through a variable area duct and verify Bernoulli’s energy equation.
2. To determine the coefficient of discharge for an obstruction flow meter (venturi meter/ orifice
meter).
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3. To study the transition from laminar to turbulent flow and to ascertain the lower critical
Reynolds number.

To determine the hydraulic coefficients for flow through an orifice.

To determine the friction coefficients for pipes of different diameters.

To determine the head loss in a pipe line due to sudden expansion/ sudden contraction/ bend.
To determine the velocity distribution for pipeline flow with a pitot static probe.

To study the constructional features of reciprocating pump and to perform test on it for
determination of pump performance.

9. To draw the various characteristics of Centrifugal pump.

N GA

AUTOMOTIVE ELECTRICAL SYSTEMS LAB.
Subject Code: BMEE3-418 LTPC
0021

EXPERIMENTS
To understand the layout of complete wiring system of an automobile.
Perform the various tests for checking the battery condition.
To understand and test the charging circuit and charging motor.
To conduct performance test on a dynamo, alternator & starter motor.
To understand & test-the-starting circuit-and trouble shooting invit:
Understand and test the conventional ignition system, setting of contact breaker points and
spark plug gap.
Understand the working-and testing of an Electronic Ignition system.
Understand and test the lighting circuit of a car.
Conduct headlamp focusing as per the procedure.
10 Study the working.of different accessories-of a modern car.
11. To study the layout / working of a Fuel Cell powered electric car.

oarwnhE
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VEHICLE BODY ENGINEERING
Subject Code: BMEE3-519 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Classification of automobiles on different basis, Types of vehicle bodies,
requirements of automobile body, constructional details.
Car Body Details: Types: Saloon, hatchback, convertibles, Limousine, Estate Van, racing and
sports car, etc. Car body construction types — frame and unitary (monocogue), various body
panels and their constructional details.

UNIT-11
Bus Body Details: Types: Mini bus, single and double Decker, split level and articulated bus,
Bus body lay out, Floor height, Engine location, Entrance and exit location, Seating dimensions,
Constructional details: Frame construction, Double skin construction, Types of metal section
used, Regulations, Conventional and integral type construction.
Commercial Vehicle Details: Types of commercial vehicles. Commercial vehicle body details,
flat platform, drop side, fixed side, tipper body, tanker body, tractor trailer.
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UNIT-1I
Body Loads: Idealized structure, structural surface, shear panel method, symmetric and
asymmetric vertical loads in a car, longitudinal load, and different loading situations.
Body Materials, Trim and Mechanisms: Carbon fibers, plastics, timber, GRP; ferrous and non-
ferrous materials used in vehicle. Corrosion and anticorrosion method. Paint and painting
process, Corrosion, Anticorrosion methods, Body trim items, Body mechanisms.

UNIT-IV
Special Purpose Vehicle Details: Various types, Needs and constructional details - Fire station
vehicle, tankers, pumping vehicles, ladder vehicle, Concrete mixer transport vehicles;
Ambulance, Towing vehicle, Road trains, Off road vehicles, cement trucks.
Safety in Vehicle Design: Basics of impacts protection, design for crashworthiness, front impact
and side impact analysis, bumper system, energy absorbent forms. Indian Motor acts and its
application- The motors vehicle acts 1988, Driving license, Registration of vehicles, Rules of the
road, Motor Insurance.
Recommended Books
1. J. Powloski, ‘Vehicle Body Engineering’, Business Books Ltd., London.
2. Kirpal Singh, ‘Automobile Engineering’, Vol-1., Standard Publishers Distributor’s.
3. J.B. Braithwaite, ‘Vehicle Body Building and Drawing’, Heinemann Educational Books Ltd.,

London.

4+ Sydney F. Page;*Body Engineering’, Chapman & Hill-Ltd., London:
5. John Fenton; ‘Handbook of Automotive Body and Systems Design’, Wiley.
6. Heinz Hezler, ‘Advance Vehicle Technology’.

AUTOMOTIVE TRANSMISSIONS
Subject Code: BMEE3-520 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Need for Transmission system, Tractive effort and resistances to Motion of a
Vehicle, Requirements of transmission system, Classification of Transmission systems, Different
Wheel drive systems (Single, Two and Four), Drives (Belt, Chain, Shaft, Hydraulic and Electric
drives), Multi-axle drives, Location of transmission system, Different Transmissions units in
scooter, car, MUVs and different transport vehicles of Indian make.

UNIT-1I
Clutch: Principle of operation, Constructional details, torque capacity and design aspects of
different types of clutches, Operation of single plate: helical spring and diaphragm type, and
multi-plate clutch, Centrifugal and Automatic Clutches, Dry and Wet type of clutch, Friction
lining materials, Over-running clutches, Modes of Operating clutch — mechanical, hydraulic and
electric, Dual Clutch transmission.
Gear Box: Determination of gear ratios for vehicles, Different types of gearboxes — sliding,
constant and synchromesh type, need for double declutching and working of synchronizing unit,
Power and economy modes in gearbox, transfer box, Transaxles, Overdrives, Gear shifting
mechanisms — mechanical link and wire types, Paddle shift.
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UNIT-1I
Hydrodynamic Drive: Fluid coupling- principle of operation, constructional details, Torque
capacity, Performance characteristics, Reduction of drag torque, Torque converter, converter
coupling- Principle of operation, constructional details & performance characteristics.
Hydrostatic Drive: Hydrostatic drive, various types of hydrostatic systems, Principles of
hydrostatic drive system, Advantages and limitations, Comparison of hydrostatic drive with
hydrodynamic drive, Construction and working of typical Janny hydrostatic drive.

UNIT-IV
Electric Drive: Electric drive, Principle of early and modified Ward Leonard Control system,
Advantage & limitations, Performance characteristics.
Automatic Transmission & Applications: Block diagrams of- Chevrolet "Turbo-glide"
Transmission, Power-glide Transmission & Clutch Hydraulic Actuation system, Introduction to
Toyota "ECT-i" Automatic Transmission with Intelligent Electronic controls system.
Recommended Books
1. Kirpal Singh, ‘Automobile Engineering’, Vol-1., Standard Publishers Distributor’s.
2. S. Jaiganesh, ‘Automotive Transmissions’, (moallemy.persiangig.com/../AUTOMOTIVE

TRANSMISSION.pdf).
3. Newton and Steeds, ‘Motor vehicles’, llliffe Publishers.
4. A.\W. Judge, ‘Modern Transmission Systems’, Chapman and Hall Ltd.
5:W.H. Crouse, D:L. Anglin, ‘Automotive Transmission-and Power Trains Construction’,
McGraw Hill.

HEAT TRANSFER
Subject Code: BMEE3-521 LTPC Duration: 45 Hrs.
3104

UNIT-I

Introduction: Concept of heat transfer, Difference between the subject of "Heat Transfer" and
its parent subject "Thermodynamics", Different modes of heat transfer - conduction, convection,
radiation and Combine mode, Basic laws of conduction, convection & radiation, Effect of
temperature and pressure on thermal conductivity of solids, liquids and gases and its
measurement, Thermal diffusivity and its significance, Newtonian heating and cooling of solids.

UNIT-II
Conduction: Fourier’s law of heat conduction, Three-dimensional general conduction equation
in rectangular, cylindrical and spherical coordinates involving internal heat generation and
unsteady state conditions. Derivation of equations for simple one dimensional steady state heat
conduction from three dimensional equations for heat conduction though walls, cylinders and
spherical shells (simple and composite), critical thickness of insulation layers on pipes carrying
hot fluids. Internal generation cases along with some practical cases of heat conduction.
Influence of variable thermal conductivity on conduction through simple cases of walls /
cylinders and spheres.

UNIT-1
Theory of Fins: Fins, Types of Fins, Straight rod type of fins of uniform cross-section e.g.
circular, rectangular or any other cross-section. Heat dissipation from an infinitely long fin, heat
dissipation from a fin insulated at tip and loosing at tip. Optimum design of straight find of
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rectangular and triangular profile cross-sections; fin effectiveness and fin efficiency for straight
rod fins of rectangular and circular cross-section.
Heat Exchanger: Function of heat Exchanger, Classification, types and applications of heat
Exchangers, elements of heat exchanger and Overall coefficient of heat transfer, Different design
criterion for heat exchangers, Log mean temperature difference for evaporator and condenser
tubes, Parallel and counter flow heat exchangers, NTU, Calculation of number and length of
tubes in a heat exchanger.

UNIT-IV
Radiation: Process of heat flow in radiation, Definition of Emissivity, Absorptivity, reflectivity
and transmissivity, Concept of black and grey bodies, Kirchoff’s law and Stefan Boltzmann’s
law.
Convection Process and Properties: Free and forced convection, laminar and turbulent flow,
Newton Rikhman Law, Nusselt Number, significance of dimensionless numbers.
Heat Transfer in IC Engines: Heat transfer and Engine energy balance, Temperature
distribution and thermal stresses in piston, cylinder linear, cylinder head, and valves.
Recommended Books
1. D.S. Kumar, ‘Fundamentals of Heat and Mass Transfer’, S.K. Kataria and Sons.
2. S. Domkundwar, ‘A Course in Heat and Mass Transfer’, Dhanpat Rai and Sons.
3. J.P. Holmans, ‘Heat Transfer’, Tata McGraw Hill Publishing Company Ltd.
4= Vijay Gupta, ‘Elements-of Heat and Mass Transfer’; New Age International L-td-
5
6

. J. Heywood, ‘Fundamental of I.C. Engine’, Tata McGraw Hill.
. V. Ganesan, ‘Internal Combustion Engines’, Tata McGraw Hill.

DESIGN OF AUTOMOTIVE COMPONENTS

Subject Code: BMEE3-522 LTPC Duration: 45 Hrs.
3104
UNIT-I
Meaning of Design: Definition and understanding of various types of design, Elaborated Design
process.

Design and Creativity: Systematic design conceptualization, product design definition &
manufacturing considerations in design, underlying principles of design in Aesthetics and
ergonomics, free body diagram for components design.

UNIT-1I
General Design Considerations: Theory of Failure, Selection of materials, Basic criteria of
selection of material for automotive parts like piston, cylinder, connecting rod, crankshaft and
camshaft, mechanical properties of those materials in brief. Study of Stress concentration, factor
of safety under different loading conditions,

UNIT-1I
Design Against Static Loading: Bolted Joints- Understanding the various stresses/ failure in
bolted joints, basic and eccentrically loaded bolts, Welded Joints- Design for various loading
conditions in torsion, shear or direct loads.
Design Against Fluctuating Loading: Design of automobile coupling & Springs, Flywheel,
Braking Systems, self-energizing brakes, shoe brakes - internal & external expanding, band
brakes and disc brakes.
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UNIT-IV
Transmission: Clutch-Design considerations for single plate clutch, centrifugal clutch, cone
clutch, energy dissipated, torque transmission capacity of clutch. Gears - Design of spur, helical
and straight bevel gears, Final Drive- Design consideration for different types of propeller shafts
& rear axles. Bearing - Basics of bearings, their types, nomenclature and Selection criteria.
Recommended Books
Kirpal Singh, ‘Automobile Engineering’, Vol-1’, Standard Publishers Distributor’s.
N.K. Giri, ‘Automotive Mechanics’, Khanna Publisher.
R.C. Juvenal, ‘Fundamental of Machine Component Design’, John Wiley.
‘PSG Design Data’, PSG College of Technology.
J.A. Charles, ‘Selection & Use of Engineering Materials’, Butterworth — Heinemann.
V.B. Bhandari, ‘Design of Machine Elements’, McGraw Hill, ED.
Joseph Edward, ‘Mechanical Engg. Design’, Shigley.

Noook~owhE

MEASUREMENTS AND INSTRUMENTATION
Subject Code: BMEE3-523 LTPC Duration: 45 Hrs.
3104

UNIT-I
Basic Statistical Concepts: Types of Measured Quantities (Discrete-and Continuous), Central
Tendency of Data, Mode, Median, Arithmetic Mean, Range, Deviation, Variance, Standard
Deviation.
Instruments and their Representation: Introduction, Typical Applications of Instrument
Systems, Functional Elements of a Measurement System, Classification of Instruments,
Standards and Calibration Static and Dynamic Characteristics of Instruments: Range and span,
accuracy and precision,.calibration, hysteresis.and dead zone, sensitivity and linearity, threshold
and resolution; speed of response, lag, fidelity and dynamic error, dead time and dead zone.
Zero, ramp and sinusoidal input signals.

UNIT-11
Errors in Measurement: Sources of errors, systematic and random errors; statistical analysis of
test-data, probable error and probability tables, ejection of test data; curve fitting, error
propagation; Design and planning of experiments and report writing.
Sensors and Transducers: Introduction, Analog and Digital Transducers, Electromechanical;
Potentiometric, Inductive and reluctance type, Electromagnetic, Electrodynamics, Eddy Current,
Magnetostrictive, Variable Inductance, Linearly Variable Differential Transformer, Variable
Capacitance, Piezo-Electric Transducer and Associated Circuits, Unbonded and Bonded
Resistance Strain Gages. Strain Gage Bridge circuits, Temperature Compensation, Balancing and
Calibration, Opto-Electrical Transducers, Photo Conductive Transducers, Photovoltaic
Transducers, Digital Transducers, Frequency domain transducer, Vibrating string transducer,
Data, Acquisition Systems, Data processing, Data Display and Storage, Modern Automotive
Instrumentation, Study of automotive sensors and actuators.

UNIT-1
Position, Displacement, and Velocity Measurement: Introduction, Relative motion Measuring
Devices, Electromechanical, Optical, Photo Electric, Moire-Fringe, Pneumatic, Absolute Motion
Devices.
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Force, Acceleration and Torque Measurement: Seismic Devices, Spring Mass & Force
Balance Type, Calibration, Hydraulic Load Cell, Pneumatic Load Cell, Elastic Force Devices,
Separation of Force Components, Electro Mechanical Methods, Strain Gage, Torque Transducer,
Toque Meter.
Pressure Measurement: Moderate Pressure Measurement, Monometers, Piezo Transducer,
Dynamic Effects of Connecting Tubing, High Pressure Transducer, Low Pressure Measurement,
Calibration and Testing.
UNIT-IV
Flow Measurement: Quantity Meters, Positive Displacement Meters, Flow Rate Meters,
Variable Head Meters, Variable Area Meters, Rotameters, Pitot - static tube Meter, Drag Force
Flow Meter, Turbine Flow Meter, Electronic Flow Meter, Electro Magnetic Flow meter. Hot-
Wire Anemometer.
Temperature Measurement: Introduction, Measurement of Temperature, Non Electrical
Methods, Solid Rod Thermometer, Bimetallic Thermometer, Liquid-in -Glass thermometer,
Pressure Thermometer, Electrical Methods, Electrical Resistance Thermometers, Semiconductor
Resistance Sensors (Thermistors), Thermo—Electric Sensors, Thermocouple Materials, Radiation
Methods (Pyrometry), Total Radiation Pyrometer, Selective Radiation Pyrometer.
Recommended Books
1. D.S. Kumar, ‘Mechanical Measurements’, Kataria & Sons.
2+Doebelin, ‘Measurement-Systems Application and-Design’, TataMcGraw Hill;:2002.
3. Francis S. Tse, Ivan E. Morse and Marcel Dekker, ‘Measurement and Instrumentation in
Engineering’, CRC Publishers.
4. Alan S. Morris, ‘Principles of Measurement and Instrumentation’, Prentice Hall of India.
5. B.C. Nakra and K.K. Chaudhary, ‘Instrumentation, Measurement and Analysis’, Tata
McGraw Hill.
6.-*Mechanical Measurements and Control’, 4" Revised & Englarged Edn., Metropolitan Book
Co. Pvt. Ltd., 2009.

SOFT SKILLS-11I
Subject Code: BHUMO-F93 LTPC Duration: 26 Hrs.
0021

Course Objectives
The course aims to equip the students with effective writing skills in English. Also, to make the
students understand their role as team players in organizations.
Course Outcomes
At the completion of the course, the student will become well —versed with the behavioural
skills. They will also understand the role of body language and non-verbal communication
during the interview process.

UNIT-1
ART OF WRITING - Introduction, Importance of Writing Creative Writing, Writing tips,
Drawback of written communication.
ART OF BUSINESS WRITING - Introduction, Business Writing, Business Letter, Format and
Styles, Types of business letters, Art of writing correct and precise mails, Understand netiquette.
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UNIT-2
BODY LANGUAGE - Introduction- Body Talk, Forms of body language, uses of body
language, Body language in understanding Intra and Inter-Personal Relations, Types of body
language, Gender differences, Gaining confidence with knowledge of Kinesics.

UNIT-3
TEAM BUILDING AND TEAM WORK - Introduction, Meaning, Characteristics of an
effective team, Role of a Team Leader, Role of Team Members, inter group Collaboration-
Advantages, Difficulties faced, Group Exercises-Team Tasks and Role-Play, Importance of
Group Dynamics.

UNIT-4
TIME MANAGEMENT - Introduction, the 80-20 Rule, three secrets of Time Management,
Time Management Matrix, Effective Scheduling, Time Wasters, Time Savers, Time Circle
Planner, Difficulties in Time Management, Overcoming Procastination.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. R.C. Sharma and Krishna Mohan, ‘Business Correspondence and Report Writing’, TMH,

New Delhi, 2016.
3. N. Krishnaswami and T. Sriraman, ‘Creative English for Communication’, Macmillan.
4. Penrose, John M., et al., ‘Business Communication for Managers’, Thomson South Western,
New Delhi, 2007

5. Holtz, Shel, ‘Corporate Conversations’, PHI, New Delhi, 2007.

MEASUREMENTS AND INSTRUMENTATION LAB.
Subject Code: BMEE3-524 LTPC
0021

EXPERIMENTS
Measurement with the help of Vernier caliper and micrometer.
Measurement of an angle with the help of sine bar.
Measurement of surface roughness.
Measurement of speed and torque of an engine.
Measurement of acceleration and vibrations of the vehicle.
Calibration of a pressure gauge with the help of a dead weight gauge tester.
Measurement of temperature using RTD / thermocouple.
Determination of frequency & phase angle using C.R.O.
Measurement of Inductance by Maxwell’s Bridge.
0 Measurement of flow rate and quantity of air passing in the petrol.

'—‘©9°.\‘.C”.U".4>.°°!\’!—‘

AUTOMOTIVE TRANSMISSIONS LAB.
Subject Code: BMEE3-525 LTPC
0021

EXPERIMENTS
1. Study of a layout of transmission system for a front wheel drive, rear wheel drive and a four-
wheel drive arrangement.
2. Trouble shooting in different types of friction clutches.
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3. Study of layout of gears and shafts in a manual type gearbox and a transaxle & their
troubleshooting.

4. Study of layout in a manual & automatic gearbox for a two wheeler & its troubleshooting.
5. Study of layout of an automatic gearbox.
6. Study of gear shifting controls in an automatic gearbox & its troubleshooting.
7. Study of a manual and electric transfer case & its troubleshooting.
8. Study of an electric drive in an Electric vehicle.
VEHICLE BODY ENGINEERING LAB.
Subject Code: BMEE3-526 LTPC
0021
EXPERIMENTS
1. Study of typical car body construction and propose new design sketches.

2. Study driver’s seat position, passenger seat position, its requirement and construction of
typical truck/bus body and propose new design sketches.

3. To prepare the analysis of the vehicle body weight and the weight distribution in different
conditions and its effect on tractive performance.

. Measurement of drag, lift force of a scaled model in wind tunnel.

~Study the anti-corrosion-and.body painting-and repainting.procedures:

. Study the construction of a special purpose vehicle.

. To prepare the analysis of the vehicle body weight and the weight distribution in different
conditions and its effect.on steering performance.

~N o g~

COMPUTER AIDED AUTOMOTIVE DESIGN
Subject Code: BMEE3-628 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Study and selection of vehicle specifications - Choice of Cycle, fuel, speed,
cylinder arrangement, number of cylinders, method of cooling, material, design variables and
operating variables affecting performance and emission.
Bearing, Belts and Chains Systems: Design of sliding and rolling type of bearings, Details of
design of bearing housings, Design for the selection of V-belt, toothed belt and chains, Design of
pulley for belt, sprocket for chain.

UNIT-1I
Engine Design: Design of Engine Components, Cylinder and Cylinder Liner, Piston, Piston
Head or Crown, Piston Rings, Piston Skirt, Piston Pin, Connecting Rod, Crankshaft, Bearing
Pressure and Stresses in Crankshafts, Design for Centre Crankshaft, Valve Gear Mechanism,
Valves, Rocker Arm.

UNIT-1I
Axle and Steering System: Study of loads, moments & stresses in different sections of front
axle, king pin bearing and wheel spindle bearing, optimizing sizes of steering linkages, final
drive design considerations in different types of propeller shafts, final drive & rear axle.
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Resistance to Vehicle Motion: Calculation and plotting the curves of air, rolling and gradient
resistances, driving force — Engine power, speed, rear axle ratio, Torque and mechanical
efficiency at different vehicle speeds.

UNIT-IV
Performance Curves: Resistance, Power and torque curve, driving force against vehicle speed —
Acceleration and grad-ability in different gears for a typical car or truck plotted from
specifications.
Gear Ratios: Determination of Gear Ratios, Acceleration and grad-ability - typical problems.
Recommended Books
1. N.K. Giri, ‘Automobile Mechanics’, Khanna Publishers, New Delhi.
2. P.M. Heldt, ‘High Speed Combustion Engine’, Oxford & IBH Publishing Co., Calcutta.
3. ‘Design Data Book’, PSG College of Technology, Coimbatore.
4. R.C. Juvenal, ‘Fundamental of Machine Component Design’, John Wiley.
5
6

. Kevin L. Hoag, ‘Vehicular Engine Design’, SAE Publication.
. J.E. Shigley, ‘Mechanical Engg. Design’, McGraw Hill.

AUTOMOTIVE HEATING, VENTILATION AND AIR CONDITIONING
Subject Code: BMEE3-629 LTPC Duration: 45 Hrs.
3104

UNIT-I
Air Conditioning Fundamentals: Fundamentals of refrigeration, basics of vehicle air
conditioning system, location of air conditioning component in a car — schematic layout of a
refrigeration system, component like compressor, condenser, fan blower, expansion device —
expansion valve calibration, evaporator pressure regulator, low and high pressure switch.

UNIT-L
Air Conditioning Heating System: Automotive heaters — manually controlled air conditioner —
heater system —automatically control air conditioner — air conditioning protection with heater
diagnosis chart.
Refrigerants: Introduction, classification, properties, selection criteria, commonly used
refrigerants, eco-friendly refrigerants, global warming and ozone forming potential of
refrigerants, containers, handling of refrigerants.

UNIT-1I
Psychometry: Introduction, Psychometric properties, Inside and outside design conditions of air
conditioning system. Air distribution: introduction, factors affecting design of air distribution
system, types of air distribution system, air flow through the dashboard recalculating unit, duct
system, ventilation, vacuum reserve.

UNIT-IV
Air Conditioning Maintenance and Service: Cause of air conditioner failure, trouble shooting
of air conditioning system, servicing heater system, removing and replacing components, leak
testing, compressor service, charging and discharging, performance testing.
Recommended Books
1. William H. Crouse, ‘Automotive Air Conditioning’, Tata McGraw Hill Publication.
2. ‘Automotive Air Conditioning’, Mitchell Information Service, PHI.
3. W.H. Hucho, ‘Aerodynamic of Road Vehicles, Butterworths Co.
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VEHICLE DYNAMICS
Subject Code: BMEE3-630 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Fundamental of vibration, Mechanical vibrating systems, Modeling and
Simulation - Model of an automobile -Single, two and multi degrees of freedom systems — Free,
forced and damped vibrations, Magnification factor -Transmissibility - Vibration absorber.

UNIT-I1I
Multi Degree of Freedom Systems: Closed coupled system - Eigen valve problems - Far
coupled Systems - Orthogonality of mode shapes — Modal analysis - Forced vibration by matrix
inversion. Approximate methods for fundamental frequency - Dunkerley's lower bound -
Rayleigh's upper bound - Hozler method for close coupled and branched systems.

UNIT-1I
Suspension and Tires: Requirements, Sprung mass frequency, Wheel hop, wheel wobble, wheel
shimmy, Choice of suspension spring rate, Calculation of effective spring rate, Vehicle
suspension in fore and apt directions. Ride characteristics of tire - Effect of driving and braking
torque - Gough's tire characteristics.

UNIT-IV
Vehicle Handling: Over steer, under steer, steady state cornering, Effect of braking, driving
torques on steering, Effect of camber, transient effects in cornering, Directional stability of
vehicles.
Stability of VVehicles: Load distribution, Calculation of Tractive effort and reactions for different
drives - Stability of a vehicle on a slope, on a curve and a banked road.
Recommended-Books
1. T.D. Gillespie, ‘Fundamental of Vehicle Dynamics’, Society of Automotive Engineers, USA.
2. P.M. Heldt, ‘Automotive Chassis’, Chilton Co., New York.
3. Giles J.G. Steering, ‘Suspension and Tires’, llliffe Books Ltd., London.
4. N.K. Giri, ‘Automobile Mechanics’, Khanna Publishers, New Delhi.
5. J.S. Rao & K. Gupta, ‘Theory and Practice of Mechanical Vibrations’, Wiley Eastern Ltd.,

New Delhi.

AUTOMOTVE AERODYNAMICS
Subject Code: BMEE3-631 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Scope, historical developments, fundamental of fluid mechanics, flow
phenomenon related to vehicles, external and Internal flow problem, resistance to vehicle
motion, performance, fuel consumption and performance potential of vehicle aerodynamics,
engine cooling requirement, air flow to passenger compartment, duct for air conditioning,
cooling of transverse engine and rear engine.
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UNIT-1I
Aerodynamic Drag of Cars: Cars as a bluff body, flow field around car, drag force, types of
drag force, analysis of aerodynamic drag, drag coefficient of cars, strategies for aerodynamic
development, low drag profiles.
Shape Optimization of Cars: Front end modification, front and rear wind shield angle, boat
tailing, hatch back, fast back and square back, dust flow patterns at the rear, effects of gap
configuration, effect of fasteners.

UNIT-I1
Vehicle Handling: The origin of forces and moments on a vehicle, lateral stability problems,
methods to calculate forces and moments — vehicle dynamics under side winds, the effects of
forces and moments, characteristics of forces and moments, dirt accumulation on the vehicle,
wind noise, drag reduction in commercial vehicles.

UNIT-IV
Wind Tunnels for Automotive Aerodynamics: Introduction, principle of wind tunnel
technology, limitation of simulation, stress with scale models, full scale wind tunnels,
measurement techniques, equipment and transducers, road testing methods, numerical methods.
Recommended Books
1. W.H. Hucho, ‘Aerodynamic of Road Vehicles’, Butterworths Co., Ltd.
2. A. Pope, ‘Wind Tunnel Testing’, 2" Edn., John Wiley & Sons, New York.
3-“Automotive Aerodynamic:-Update SP-706’, SAE:
4. Vehicle Aerodynamics - SP-1145°, SAE.

VEHICLE SAFETY ENGINEERING
Subject Code: BMEE3-632 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Design of the body for safety, engine location, deceleration of vehicle inside
passenger compartment, deceleration on impact with stationary and movable obstacle, concept of
crumple zone, safety sandwich construction, monocoque chassis construction.

UNIT-11
Safety Concepts: Active safety: driving safety, conditional safety, perceptibility safety,
operating safety, passive safety: exterior safety, interior safety, deformation behavior of vehicle
body, and speed, stopping distance.
Safety Equipment: Seat belt, regulations, automatic seat belt tightening system, collapsible
steering column, tilt-able steering wheel, air bags, electronic system for activating air bags,
bumper design for safety, Anti-lock Braking System (ABS), introduction to Electronic Stability
Programme (ESP) & Electronic Brake Force Distribution (EBD).

UNIT-1I
Collision Warning and Avoidance: Collision warning system, causes of rear end collision,
frontal object d etection, rear vehicle object detection system, object detection system with
braking system interactions, pedestrian detection.

UNIT-IV
Comfort and Convenience System: Steering and mirror adjustment, central locking system,
Garage door opening system, tire pressure control system, rain sensor system, environment
information system.
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Recommended Books

1. Bosch, ‘Automotive Handbook’. 5" Edn., SAE Publication, 2000.

2. J. Powloski, ‘Vehicle Body Engineering’, Business books Ltd., London, 1969.

3. Ronald. K. Jurgen, ‘Automotive Electronics Handbook’, 2" Edn., McGraw Hill Inc., 1999.
4. W.H. Hucho, ‘Aerodynamic of Road Vehicles’, Butterworths Co., Ltd., 1997.

SOFT SKILLS-1V
Subject Code: BHUMO-F94 LTPC Duration: 26 Hrs.
0021

Course Objectives
The course aims at the key areas like conversation skills, group skills and persuasion skills
required during the interview process in an organization.
Course Outcomes
At the end of the course, the student will be able to:
1. Demonstrate soft skills required for business situations.
2. Analyze the value of soft skills for career enhancement.
3. Apply soft skills to workplace environment.
4. Confidently participate in GD and interview process.
UNIT-1
ART OF SPEAKING- Introduction. Communication process. Importance of communication,
channels of communication. Formal and informal communication. Barriers to communication.
Tips for effective communication. tips for conversation. Presentation sKills. Effective multi-
media presentation skills. Speeches and debates. Combating nervousness. Patterns and methods
of presentation. Oral presentation; planning and preparation.
UNIT-2
GROUP DISCUSSION- Introduction. Importance of GD. Characters tested in a GD. Tips on
GD. Essential elements of GD. Traits tested in a GD .GD etiquette. Initiating a GD. Non-verbal
communication in GD. Movement and gestures to be avoided in a GD. Some topics for GD.
UNIT-3
PREPARING CV/RESUME-Introduction — meaning — difference among bio-data, CV and
resume. CV writing tips. Do’s and don’ts of resume preparation. Vocabulary for resume,
common resume mistakes, cover letters, tips for writing cover letters.
UNIT-4
INTERVIEW SKILLS - Introduction. Types of interview. Types of question asked. Reasons
for rejections. Post-interview etiquette. Telephonic interview. Dress code at interview. Mistakes
during interview. Tips to crack on interview. Contextual questions in interview skills. Emotional
crack an interview. Emotional intelligence and critical thinking during interview process.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Lucas, Stephen E., ‘The Art of Public Speaking’, 11" Edn., International Edn., McGraw Hill
Book Co., 2014.
3. Goleman, Daniel, ‘Working with Emotional Intelligence’, Banton Books, London, 1998.
4. Thrope, Edgar and Showick Trope, Winning at Interviews’, Pearson Education, 2004.
5. Turk, Christopher, ‘Effective Speaking’, South Asia Division: Taylor & Francis, 1985.
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COMPUTER AIDED DESIGN AND MANUFACTURING LAB.
Subject Code: BMEE3-633 LTPC
0021

EXPERIMENTS

A: Introduction to Modeling (using any CAD software):

1. 2D drawing using sketcher — 2 Drawings 2 Hrs.

2. 3D modeling using 3D features (Modeling of Screw Jack, Brake Pedal, Clutch, Steering
Linkage, Carburettor, F. I. P., any four components) 6 Hrs.

. Assembling and drafting (any 2 above mentioned assemblies) with proper mating conditions
and interference checking. 6 Hrs.

. Surface modeling — (Any two of above assemblies) 4 Hrs.

: Computer Aided Manufacturing:

. Manual part programming on CNC Lathe and CNC Milling — (4 programs, 2 for each) 4 hrs.

. Computer Aided part programming for CNC Lathe and CNC Milling to generate tool path,
NC code, and Optimization of tool path (to reduce machining time) using any CAM software.
4 Hrs.

w

NP oA

AUTOMOTIVE HEATING, VENTILATION AND AIR CONDITIONING LAB.
Subject Code: BMEES3-634 LTPC
0021

EXPERIMENTS
Study of various elements of a vapour compression refrigeration system.
Study and performance testing of an automobile refrigerator system.
Study and performance testing of an automaobile heating system.
Calculation/ Estimation of cooling load for a Vehicle.
Calculation/ Estimation of heating load for a Vehicle.
Study the performance of air-conditioning, heating and ventilation of two vehicles.

ocoarwnE

TRACTORS & EARTH MOVING MACHINERY
Subject Code: BMEE3-659 LTPC Duration: 45 Hrs.
3104

UNIT-I
Introduction: Classification of special purpose vehicles, wheel type, track type & their
applications.
Working Principles: Study of working principles & design considerations of different systems
like power system, lubrication, electrical, braking, steering system.

UNIT-1I
Transmissions & Final Drive: Auxiliary transmission, compound transmission, twin & triple
countershaft transmissions and planetary transmission, Final drives: types of reductions like
single reduction, double reduction final drives and planetary final drives, PTO shaft. Earth
Moving Machinery: Constructional & working features of Bull Dozer, Front end loader, ripper,
shovel, excavator, dumper, forklift, scraper, compactors.
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UNIT-1I
Tractors & Agricultural Implements: Classification of tractors, main tractor assemblies,
functions of farm tractors, types of engine & transmissions used, braking system, Specifications
of wheels and tires, dual versus tandem tires, applications of tractors, forces acting on a tractor
on move, parallel pull and rolling resistance, tractor stability and weight distribution,
maintenance and operation of tractors, differential lock.

UNIT-IV
Mobile Cranes: Basic characteristics of truck cranes, stability & design features, control
systems & safety devices.
Miscellaneous Topics: Tracked vehicles, articulated vehicles, multi-axle vehicles.
Recommended Books
1. C.P. Nakra, ‘Farm Machines and Equipment’, Dhanpat Rai Publications, New Delhi.
2. J. Konard, ‘Manual of Tractors’, Asia Publishing House.
3. Jain and Roy, ‘Tractors and Agriculture Equipment’.
4. David A. Day, Neal B.H. Benjamin, ‘Construction Equipment Guide’, Wiley.
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Total Contact Hours = 26

Total Marks = 800

Total Credits = 22

SEMESTER 5™ Contact Hrs Marks Credits
Subject Code Subject Name L | T|P Int. Ext. Total
BEEE1- 516 Signals & Systems 3 110 40 60 100 4
BEEE1- 517 Power Electronics & Utilization 3 11/10 40 60 100 4
BEEE1- 518 Microprocessors and interfacing 3 11]0 40 60 100 4
BEEE1- 519 Microprocessors Lab 0 0| 2 60 40 100 1
BEEE1-520 Training# 0 0| 4 60 40 100 2
BHUMO-F93 Soft Skills-11 0 0| 2 60 40 100 1
Department Elective — | (Select any one) 3 0|0 40 60 100 3
BEEE1-556 Sensors & Transducers
BEEE1-557 Electrical Engineering Materials
BEEE1-558 Generation and Economics of
Electrical Power
BEEE1-559 Modern Optimization Techniques
Open Elective — | 3 0O 40 60 100 3
Total 15 [ 3 | 8 | 380 420 800 22

#Industrial training to be imparted at the end of 4" semester for six weeks

Total Contact Hours = 23

Total Marks = 800

Total Credits = 20

SEMESTER 6" Contact Hrs Marks Credits
Subject Code Subject Name L | T|P Int. Ext. Total
BEEEL1- 621 Non Linear & Digital Control 3 11]10 40 60 100 4
Systems
BEEE1- 622 Power System-I| 3 110 40 60 100 4
BEEE1- 623 Power System Lab 0 0|2 60 40 100 1
BEEEL1- 624 Power Electronics Lab 0 0| 2 60 40 100 1
BHUMO-F94 Soft Skills-1V 0 0| 2 60 40 100 1
Department Elective — 11 3 0| 0 40 60 100 3
BEEE1-660 Fuzzy Logic Systems
BEEE1-661 VLSI Design
BEEE1-662 Energy auditing & Management
BEEE1-663 Micro-controller and Embedded
Systems
Department Elective — 111 3 0|0 40 60 100 3
BEEE1-664 Digital Signal Processing
BEEE1-665 Remote control & Telemetry
BEEE1-666 Non-Conventional Energy Resources
BEEE1-667 Neural Networks
Open Elective — 11 3 0[O0 40 60 100 3
Total 15 [ 2 | 6 | 380 420 800 20

Students will undergo 8-week industrial training after end semester examinations after 6™ semester

and present a seminar along with submission of report in 7" semester
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SIGNALS & SYSTEMS
Subject Code: BEEE1-516 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. To introduce the students about the theoretical concepts associated with processing
continuous & discrete time signals & systems.
2. To be able to think critically & to apply problem solving & reasoning strategies to the
analysis of various types of signals & systems.

3. To impart them knowledge of various types of noises.
Course Outcomes
1. An ability to analyze various types of signals in communication system.
2. Developing skills to understand random signals.
3. To understand various types of noises.
4. Understand signal transmission through linear networks.

UNIT-I (12 Hrs.)
Systems and Signal Analysis: Detailed Classification of Signals and Systems, Fourier Series
and its properties, Fourier transform and its properties along with applications, Discrete Time
Fourier Series (DTFS) and Discrete Time Fourier Transform (DTFT).
Correlation and Spectral Density: Definition of Correlation and Spectral Density, Analogy
between correlation, covariance and convolution, conceptual basis, auto-correlation, cross
correlation, energy/power spectral density, properties of correlation and spectral density, inter
relation between correlation and spectral density.

UNIT-H (12 Hrs.)
Random Signal Theory: Introduction to Probability Theory, Definition of Probability of
Random Events. Joint and Conditional Probability, Probability Mass Function, Statistical
Averages. Probability Density Functions (PDF) and Statistical Averages, mean, moments and
expectations, standard deviation and variance. Probability models: Uniform, Gaussian,
Binomial. Examples of PDF, Transformation of Random Variables. Random Processes,
Stationary and Ergodicity.

UNIT-111 (12 Hrs.)
Introduction to Noise: Thermal Noise, Shot noise, Partition noise, Flicker noise, Gaussian
Noise, Noise in Bipolar Junction Transistors (BJTs), FET noise. Equivalent input noise,
Signal to Noise Ratio (SNR), Noise Temperature, Noise equivalent Bandwidth, Noise Figure.
Experimental determination of Noise Figure, Pulse Response and Digital Noise and its
elimination.

UNIT-IV (12 Hrs.)
Signal Transmission Through Linear Networks: Convolution Theorem and its graphical
interpretation. The Sampling Theorem, Low Pass and Band Pass Networks, Matched Filter,
Enveloped detector.
Recommended Books
1. B.P. Lathi, ‘Digital and Analog Communication Systems’, Oxford University Press.
2. Ravi Kumar, ‘Signals and Systems’, PHI Course.
3. Simon Haykin, ‘Signals and Systems’ Wiley.
4. D. Ganesh Rao and Satish Tunga, ‘Signals and Systems’, Pearson.
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POWER ELECTRONICS AND UTILIZATION
Subject Code: BEEE1-517 LTPC Duration: 45 Hrs
3104

Course Objectives
1. To introduce the students to Power Electronics and thyristor family of devices.
2. To make them to understand their switching characteristics and turn-on and turn-off
methods

3. To develop the understanding about operational concepts of various types of convertors
4. To make them aware about use of thyristors in diverse applications.
Course Outcomes
1. Understand the Power Electronic devices and infer their usage as switches
2. Knowledge of various types of converters
3. Understand the use of converters in conversion and control of electrical power
4. Apply power electronics technology in efficient utilization of electrical power.

UNIT-I (11 Hrs.)
Thyristor Fundamentals: Construction of SCR, operating modes, Two Transistor Analogy,
Static and Dynamic characteristics, Gate characteristics, Turn-on and Turn - off methods,
Firing/Triggering circuits: R and RC type, UJT based triggering, Isolation of gate and base
drive circuits using pulse transformer and optocouplers, Commutation circuits for thyristors.
Series and Parallel operation of SCRs: Need, string efficiency, Static and Dynamic equalizing
circuits.
Ratings, di/dt and dv/dt rating, Snubber circuit and its design, Introduction to other members
of Thyristor family such as SCR, DIAC, TRIAC, LASCR, GTO.

UNIT-I1 (11 Hrs.)
Phase Controlled (AC to DC) Converters: Principle of phase control, Single phase half
wave circuit with different types of loads, Single phase and three phase full converter circuits
with line commutation, Continuous and discontinuous load current, effect of Source
impedance on single phase and three phase full converters, Single phase and three phase dual
converters and their operation with circulating and non-circulating currents.
Chopper Circuits (DC to DC Converters): Types of chopper: step up, step down. Different
classes of chopper circuits: Class A, B, C, D, E for R, R-L and RLE load. Voltage
commutated Chopper.

UNIT-111 (11 Hrs.)
Inverters (DC to AC Converters): 1-@ voltage source bridge inverters and their steady state
analysis, Fourier analysis of output voltage, Modified McMurray Half bridge inverter, 3-@
bridge inverters with 180° and 120° modes, Voltage Control in single Phase Inverters: PWM
techniques, Methods of Harmonic Reduction, Space Vector Modulation (SVM), Relationship
between PWM and SVM, Introduction to Current Source Inverter and Series Inverter.

UNIT-1V (12 Hrs.)
(AC to AC Converters)
AC Voltage Controller: Types of single-phase voltage controllers, Single-phase voltage
controller with R and RL type of loads.
Cycloconverters: Principles of operation, Single phase to single phase step up and step down
Cyclo-converters. Three phase to single phase and three-phase to three-phase cyclo-
converters, Output voltage equation for a cyclo-converter.
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Utilization: Introduction to Speed control of AC and DC motor drives, Control of Electric

heating, Welding, Illumination, Application in HVYDC transmission, Reactive power control

in power systems.

Recommended Books

1. P.S. Bimbhra,‘Power Electronics’, Khanna Publishers, New Delhi, 2012.

2. Muhammad H. Rashid, ‘Power Electronics — Circuits, Devices and Applications’, Prentice
Hall of India Private Limited, 2006.

3. M.D. Singh and K.B. Khan, ‘Power Electronics’, TMH, New Delhi, 2007.

4. G.K. Dubey, S.R. Doradla, A. Joshi and R.N.K. Sinha, ‘Thyristorised Power Controllers’,
New Age International (P) Limited, 2004.

MICROPROCESSOR AND INTERFACING
Subject Code: BEEE1-518 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. To understand the basic architecture of 8 and 16-bit microprocessor.
2. To understand interfacing of microprocessor with memory and peripheral chips involving
system design.
3. To understand the techniques for faster execution of instructions and improve the
performance of microprocessor.
4. To understand the concepts of multi core processor.
Course Outcomes
1. The students will able to write program to run on 8085 microprocessor based systems.
2. Design system using memory chips and peripheral chips.
3. Understand and devise techniques for faster execution of instructions, improve speed of
operations and enhance performance of microprocessors.
UNIT-I (11 Hrs.)
Introduction: Introduction to microprocessor, Intel 8085 microprocessor architecture and pin
diagram, Data flow to/from memory, from/to microprocessor unit, multiplexing and de-
multiplexing of address data bus. Bus timings, T state, machine cycle, timing diagram,
Memories- RAM, DDR/SDR, ROM, EROM, EPROM, EEPROM, Flash Memory, Cache
Memory.
UNIT-I1 (12 Hrs.)
Programming with 8085: Addressing modes, Detail study of 8085 instruction set. 1/0 and
Memory mapping, Interfacing 1/0 Devices, Interrupts, stack and subroutines, Counter and
Time Delays, Code conversion, BCD Arithmetic and 16-bit data operations, Programming
techniques with additional instructions, Program Debugging.
UNIT-111 (12 Hrs.)
Interfacing with 8085: Architecture, interfacing and programming of 8155/8156
(programmable 1/0 port timer), 8251(universal synchronous, asynchronous receiver
transmitter), 8253/ 8254 (programmable interval timer), 8255 (programmable peripheral
interface), 8279 (keyboard display controller), and 8257 (direct memory access controller).
UNIT-1V (10 Hrs.)
Other Microprocessor and interfacing: 8086 -Block diagram, Architecture, pipelining, flag
register, register bank operation, memory segmentation, addressing modes. Introduction to
80186, 80286, 80386, 80486 and Pentium and their comparison, Comparative study of 8-bit
microprocessors: Intel 8085, Motorola 6800, Zilog Z-80.
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Recommended Books

1. R.S. Gaonkar, Microprocessor Architecture Programming and Applications with the 8085’
Penram International.

2. D.V. Hall, ‘Microprocessor and Interfacing Programming and Hardware’ McGraw Hill
Co.

3. Barry B. Brey, ‘The Intel Microprocessors, Architecture Programming and Interfacing’,
PHI.

4. B. Ram, ‘Fundamentals of Microprocessor and Microcontrollers’, Dhanpat Rai and Sons,

New Delhi.

MICROPROCESSOR LAB.
Subject Code: BEEE1-519 LTPC
0021

Course Objectives

The student should be made to:

1. Introduce assembling language Programming concepts and features

2. Write assembling language Programming for arithmetic and logical operations in 8085
3. Differentiate Serial and Parallel Interface

4. Interface different 1/0Os with Microprocessors

Course Outcomes

At the end of the course, the student should be able to:

. Write assembling language Programmes for fixed and Floating Point and Arithmetic
2. Interface different 1/Os with processor

3. Generate waveforms using Microprocessors

4. Execute Programs in 8085

-

EXPERIMENTS
Study of 8085 and 8086 Microprocessor Kits.
Write a program to add two 8-bit number using 8085.
Write a program to add two 16-bit number using 8085.
Write a program to subtract two 8-bit number using 8085.
Write a program to subtract two 16-bit number using 8085.
Write a program to multiply two 8 bit numbers by repetitive addition method using 8085.
Write a program to sort series using bubble sort algorithm using 8085.
Write a program to copy 12 bytes of data from source to destination using 8086.
Write a program to find maximum and minimum from series using 8086.
10. Write a program to control the operation of stepper motor using 8085/8086
11. microprocessors and 8255 PPI.
12. Write a program to control speed of DC motor using 8085/8086 microprocessors and
13. 8255 PPI.

CoNR~ LN E

Note: At least 08 experiments are required to be performed.
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SOFT SKILLS-I
Subject Code: BHUMO-F93 LTPC
0021

Course Objectives
The course aims to equip the students with effective writing skills in English. Also, to make
the students understand their role as team players in organisations.
Course Outcomes
At the completion of the course, the student will become well —versed with the behavioural
skills. They will also understand the role of body language and non-verbal communication
during the interview process.

UNIT-1
ART OF WRITING - Introduction, Importance of Writing Creative Writing, Writing tips,
Drawback of written communication.
ART OF BUSINESS WRITING - Introduction, Business Writing, Business Letter, Format
and Styles, Types of business letters, Art of writing correct and precise mails, Understand
netiquette.

UNIT-2
BODY LANGUAGE - Introduction- Body Talk, Forms of body language, uses of body
language, Body language in understanding Intra and Inter-Personal Relations, Types of body
language, Gender differences, Gaining confidence with knowledge of Kinesics.

UNIT-3
TEAM BUILDING AND TEAM WORK - Introduction, Meaning, Characteristics of an
effective team, Role of a Team Leader, Role of Team Members, inter group Collaboration-
Advantages, Difficulties faced, Group Exercises-Team Tasks and Role-Play, Importance of
Group Dynamics.

UNIT-4
TIME MANAGEMENT - Introduction, the 80-20 Rule, three secrets of Time Management,
Time Management Matrix, Effective Scheduling, Time Wasters, Time Savers, Time Circle
Planner, Difficulties in Time Management, Overcoming Procastination.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. R.C. Sharma and Krishna Mohan, ‘Business Correspondence and Report Writing’, TMH,

New Delhi, 2016.
3. N. Krishnaswami and T. Sriraman, ‘Creative English for Communication’, Macmillan.
4. Penrose, John M., et al., ‘Business Communication for Managers’, Thomson South
Western, New Delhi, 2007.

5. Holtz, Shel, ‘Corporate Conversations’, PHI, New Delhi, 2007.

SENSORS AND TRANSDUCERS
Subject Code: BEEE1-556 LTPC Duration: 45 Hrs.
3104

Course Objectives

1. Understanding the structural and functional principles of sensors and transducers used for
various physical and nonelectric quantities and how to use them to measure these
quantities.
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Explain the principles of operation of the sensor parameters and generators
Interpretation of the measurement results by using transducers.
Development of measurement schemes for different non electrical quantities
Assimilating knowledge about the implementation of sensors and transducers into a
control system structure.
Course Outcomes
1. To explain the structure of the Transducers and sensors.
2. To design applications using the sensors and transducers.
3. To enhance knowledge on various types of thermoelectric effects and devices.
4. To study the effects of various sensors and their applications.

UNIT-1 (11 Hrs.)
Introduction to Sensors and Transducers, Basic elements of instrumentation system, Static
and Dynamic characteristics of transducers, selection criterion, Mechanical and
Electromechanical sensors. Resistive (potentiometric) type: resolution, accuracy, sensitivity.
Strain Gauges: theory, types, sensitivity, gauge factor, variation with temperature. Inductive
sensors: common types- reluctance change type, mutual inductance change type, transformer
action type, magnetostrictive type. LVDT: Construction, output-input relationship, 1/0 curve,
Proximity and Range sensors.

arwn

UNIT-I1 (11 Hrs.)
Capacitive Sensors: Variable distance- parallel plate type, Variable area- parallel plate,
serrated plate/teeth type and cylindrical type. Variable Dielectric Constant Type: calculation
of sensitivities Stretched Diaphragm type: microphones, response characteristics.
Piezoelectric Elements: piezoelectric effects, charge and voltage coefficients, crystal model,
materials, natural and synthetic types — their comparison, force and stress sensing, ultrasonic
Sensors
UNIT-H11 (11 Hrs.)
Thermal sensors: Material expansion type: solid, liquid, gas and vapour Resistance change
type: RTD, materials, construction, tip sensitive and stem sensitive type, Thermistor
materials, shapes, ranges, accuracy specifications. Thermoemf sensors: types, thermoelectric
powers, general consideration Junction semiconductor type IC and PTAT type Radiation
sensors: types, characteristics and comparisons, Pyroelectric type.
UNIT-1V (12 Hrs.)
Magnetic sensors: Sensors based on Villari effect for assessment of force, torque, proximity;
Wiedemann effect for yoke coil sensors, Thomson effect. Hall effect and Hall drive,
performance characteristics Radiation sensors: LDR, photovoltaic cells, photodiodes, photo
emissive cells- types, materials, construction, response Geiger counters, Scintillation
detectors Introduction to Smart sensors, Humidity, pH, conductivity, Velocity, Acceleration:
Electromagnetic velocity sensor; spring-mass-system, measurement of deflection principle of
accelometers, sensitivity, Noise Flow: Pressure gradient technique; (orifice, venture, pitot,)
rotameter thermal transport technique; electromagnetic sensor, laser Doppler anemometry;
ultrasonic sensors.
Recommended Books
1. A.K. Sawhney, ‘Electrical and Electronics Measurements and Instrumentation’ Dhanpat
Rai and Sons.
2.C.S. Rangan, G.R. Sarma, V.S.V. Mani, ‘Instrumentation Devices and Systems’, Tata
McGraw Hill Publication.
3.B.C. Nakra, K.K. Chaudhary, ‘Instrumentation Measurement and Analysis’, McGraw Hill
Publication Ltd.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
Page 7 of 24



MRSPTU B.TECH.
ELECTRICAL & ELECTRONICS ENGG. (SEM 5-6) SYLLABUS 2016 BATCH
ONWARDS

4. D. Patranabis, ‘Sensors and Transducers’, Prentice Hall India Course Private Limited.

5.E.A. Doebelin, ‘Measurement Systems: Application and Design’, McGraw Hill, New
York.

6. H.K.P. Neubert, ‘Instrument Transducers’, Oxford University Press, London and Calcutta.

ELECTRICAL ENGINEERING MATERIALS
Subject Code: BEEE1-557 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. To provide knowledge about basics of electrical engineering materials.
2. Students will obtain skills of application of materials in daily life.
Course Outcomes
1. An ability to understand all types of magnetic and conducting materials.
2. To understand the various properties of electrical engineering materials.
UNIT-I (9 Hrs.)
Elementary Materials Science Concepts: Bonding and types of solids and its defects,
resistivity, factors affecting resistivity, temperature dependence of resistivity, Skin Effect,
Hall Effect.
UNIT-I1 (12 Hrs.)
Dielectric Properties of Insulators in Static and Alternating Field: Dielectric constant of
gases, molecules and solids, internal field in solids and liquids, Properties of ferro-electric
materials, polarization, types of polarizations, polarizability: atomic and molecular, frequency
dependence of electronic and ionic polarizability, piezoelectricity and dielectric losses.
UNIT-T11 (13 Hrs.)
Magnetic Properties and Superconductivity: Magnetization of matter, magnetic material
classification, ferromagnetic origin, Curie-Weiss law, soft and hard magnetic materials,
Superconductivity and its origin, critical temperature, critical magnetic field, zero resistance
and Meissner Effect, Type-I and Type-11 superconductors, applications of superconductors.
UNIT-1V (11 Hrs.)
Conductivity of Metals: Drift velocity, relaxation time of electrons, collision time and mean
free path, electron scattering and resistivity of metals.
Semiconductor Materials: Classification of semiconductors, semiconductor conductivity,
temperature dependence, Carrier density and energy gap, fermi level, applications of
semiconductors in electrical engineering.
Recommended Books
1. S.P. Seth, ‘A Course in Electrical Engineering Materials’, Dhanpat Rai and Sons, 2001.
2. Electrical Engineering Materials, T.T.T.l., Madras, 1998.
3. K.B. Raina and S.K. Bhattacharya, ‘Electrical Engineering Materials, S.K. Kataria and
Sons, 2004.
4. P.K. Palanisamy, ‘Material Science for Electrical Engineering, Scitech Pub. (India) Pvt.
Ltd., Chennai, 2011.
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GENERATION & ECONOMICS OF ELECTRICAL POWER
Subject Code: BEEE1-558 LTPC Duration: 45 Hrs.
3104

Course Objectives

1. Define the performance characteristics and components of such power plants.

2. Estimate different efficiencies associated with such systems

3. Calculate present worth depreciation and cost of different types of power plants.

4. Estimate the cost of producing power per kW.

Course Outcomes

1. Discuss the environmental impact of electric power production on air quality, climate
change, water, and land

2. Discuss power generation from renewable/alternate fuels and heat sources: bio fuels,
synthetic fuels, geothermal, ocean thermal, solar thermal power plants.

3. Discuss the principles and potential of direct-electric power conversion systems, such as
fuel-cell and solar photovoltaic units.

4. Explain the major types of hydro-power and wind-power turbines and estimate power
generation potential.

UNIT-I (10 Hrs.)
Introduction: Energy sources and their availability, Principle types of power plants, Their
special features and applications, Present status and future trends.

UNIT-I1 (13 Hrs.)

a) Conventional Power Generation:

Hydro Electric Power Plants: Essentials, Classifications, Hydroelectric survey, Rainfall
run off, Hydrograph, Flow duration curve, Mass curve, Storage capacity, Site selection,
Plant layout, various components, Types of turbines, Governor and speed regulation,
Pumped storage, Small scale hydro—electric plants (mini and micro),

b) Steam Power Plant: General developing trends, Essentials, Plant layout, Coal-its storage,
Preparation, Handling, Feeding and burning, Ash handling, Dust collection, High pressure
boilers and steam turbines, Their main components like super heaters, Economizers, Pre—
heaters etc., Fuel efficiency/heat balance, Layout of Gas turbine power plant and
comparison with steam power plants.

c) Nuclear Power Plant: Nuclear fuels, Nuclear energy, Main components of nuclear power
plant, Nuclear reactors types and applications, Radiation shielding, Radioactive and waste
disposal safety aspect.

UNIT-111 (10 Hrs.)

Non-Conventional Power Generation: Geothermal power plants, Electricity from biomass,

direct energy conversion systems, Thermo-electric conversion system, Fuel cells, Magneto

Hydro Dynamic system.

UNIT-1V (12 Hrs.)

Power Plant Economics: Cost of electrical energy, Selection of type of generation and

generation equipment, Performance and operating characteristics of power plants, Economic

scheduling principle, Load curves, Effect of load on power plant design, Methods to meet
variable load, Load forecasting, Electric tariffs. Theory of peak load pricing, Theory and
issues of real time pricing comparison of public supply and private generating units,

Definition of Cogeneration and its scope, Cogeneration technologies, Sale of electricity and

impact on cogeneration.
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Recommended Books

1. S.C. Arora and S. Domkundawar, ‘A course in Power Plant Engineering’, Dhanpat Rai.

2. M.V. Deshpandey, ‘Power Plant Engineering’, Tata McGraw Hill, 2004.

3. B.R. Gupta, ‘Generation of Electrical Energy’, S. Chand.

4. M.V. Deshpandey, ‘Electrical Power System Design’, McGraw Hill, 2004.

5. A.J Wood and B.F. Wollenberg, ‘Power Generation and Control’, John Wiley, 2004.

6. S.N. Singh, ‘Electric Power Generation: Transmission and Distribution’, PHI Course.
MODERN OPTIMIZATION TECHNIQUES

Subject Code: BEEE1-559 LTPC Duration: 45 Hrs.

3104

Course Objectives
The general objectives of the course are:
1. To introduce the fundamental concepts of Optimization Techniques
2. To make the learners aware of the importance of optimizations in real scenarios
3. To provide the concepts of various classical and modern methods of for constrained and
unconstrained problems in both single and multivariable
Course Outcomes
Upon completion of this course, the students would be able to:
1. Formulate optimization problems for determining optimum state of the system.
2. Understand and apply the concept of optimality criteria for various type of optimization
problems
3. Solve various constrained and unconstrained problems in single variable as well as
multivariable
4. Apply the methods of optimization in real life situation.
UNIT-I (12 Hrs.)
Introduction to Optimization: Classification of Optimization, Design vector and
constraints, Constraint surface, Objective function, Classification of Optimization Problems,
problem formulation.
Classical Optimization Techniques: Introduction to Classical Methods, Single variable
optimization, Multi-variable: Direct substitution method, Lagrange’s method of multipliers,
Karush-Kuhn-Tucker Conditions Calculus method, Method of Multipliers.
UNIT-I1 (10 Hrs.)
Linear Programming: Introduction to linear programming formulation of different models,
Geometry of linear programming, Graphical method, Linear programming (LP) in standard
form, Solution of LP by simplex method, Exceptional cases in LP, Duality theory, Dual
simplex method, Sensitivity analysis.
UNIT-111 (12 Hrs.)
Single Variable Optimization: Problems Optimality Criterion, Bracketing Methods, Region
Elimination Methods, Interval Halving Method, Fibonacci method, Golden section method.
Gradient Based Methods: Newton-Raphson Method, Bisection Method, Secant Method,
application to Root finding.
Multivariable Optimization: Algorithms Optimality Criteria, Unidirectional Search. Direct
Search Methods: Hooke-Jeeves pattern search method, Random search methods, Grid search
method, Powell's Conjugate Direction Method. Gradient Based Methods: Cauchy's Steepest
Descent Method, Newton's method, Marquardt's Method.
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UNIT-1V (11 Hrs.)
Transportation and Assignment Problem: Initial basic feasible solutions of balanced and
unbalanced transportation/assignment problems, Optimal solutions.
Project Management: Construction of networks, Network computations, Floats (free floats
and total floats), Critical path method (CPM), Crashing.
Recommended Books
1. S. Chandra, Jayadeva, Mehra, A., ‘Numerical Optimization and Applications’ Narosa
Publishing House.
2. H.A. Taha, ‘Operations Research-An Introduction’, PHI.
3. S.S. Rao, ‘Engineering Optimization’, New Age International.
4. E.J. Haug and J.S. Arora, ‘Applied Optimal Design’, Wiley, New York.
5. Kalyanmoy Deb, ‘Optimization for Engineering Design’, Prentice Hall of India.

NON LINEAR & DIGITAL CONTROL SYSTEMS
Subject Code: BEEE1-621 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. To explain the concepts of basic and modern control system for the real time analysis and
design of control systems.
2. To explain the concepts of state variables analysis.
3. To study and analyse nonlinear systems.
4. To analyse the concept of stability for nonlinear systems and their categorization
Course Outcomes
1. To understand various terms of basic and modern control system for the real time analysis
and design of control systems.
To perform state variables analysis for any real time system.
Apply the concept of optimal control to any system.
Able to examine a system for its stability, controllability and observability.
Implement basic principles and techniques in designing linear control systems.
UNIT-I (11 Hrs.)
Sampled Data Systems: Sampling process, mathematical analysis of sampling process,
application of Laplace transform, zero order, first order hold. Z- transform definition,
evaluation of Z-transform, limitations of Z-transform, inverse Z-transform, Reconstruction of
sampled signal, pulse transfer function, Stability analysis of sampled data control system.
UNIT-I1 (12 Hrs.)
State Variable Techniques: State space representation, Concept of state, transfer function
decomposition, solution of state equations, transfer matrix, 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, State variable
representation of systems by various methods, solution of state variable model,
Controllability and observability.

gk wn

UNIT-111 (11 Hrs.)
Phase Plane Analysis: Singular points, Method of isoclines, delta method, phase trajectory,
phase portrait of second order nonlinear systems, limit cycle.
Lyapunov’s Stability Method: Lyapunov's direct method, generation of Lyapunov’s
function by Krasovskii’s and Variable Gradient methods.
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UNIT-1V (11 Hrs.)
Describing Function Analysis: characteristics of nonlinear system and its properties,
Definition, limitations, use of describing function for stability analysis, describing function of
ideal relay, relay with hystersis, dead zone, saturation, coulomb friction and backlash.
Recommended Books
Ogata K., ‘Modern Control Engineering’, Prentice Hall (India).
I.J. Nagrath and M. Gopal, ‘Control System Engineering’, New Age Publications.
M. Gopal, ‘Digital Control and State Variable Methods’, Tata McGraw Hill.
B.C. Kuo and Golnaraghi F, ‘Automatic Control System’, Wiley.
R.V. Dorf and R.H. Bishop, ‘Modern Control Systems’, Adison Wesle.
K.K. Aggarwal, ‘Control Systems Analysis and Design’, Khanna Publisher.
S. Hasan Saeed, ‘Automatic Control Systems (With Matlab Programs)’, S.K. Kataria &
Sons.

NoookrwnpE

POWER SYSTEM - Il
Subject Code: BEEE1-622 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. To know about substation equipment and need for protection
2. To study and operation of circuit isolation devices
3. To understand the application operation of protective relays
4. To know about grounding practices and protection against over voltages
Course Outcomes
1. Skill to understand basic need for protection schemes
2. Skill to understand functioning of isolators, fuses and circuit breakers
3. An ability to understand protection of feeders, transmission lines, Generators and
Transformers.

4. Students will be able to understand protection against over voltages

UNIT- 1 (12 Hrs.)
Introduction: Principles and need for protective schemes, Types of Faults, Causes and
Effects, Primary and Backup Protection, Basic Connection of Trip Circuit.
Sub-Station: Layout of Substation, Types, Main equipment in Substation, Busbar-
arrangements.

UNIT- 11 (12 Hrs.)
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.

UNIT- 111 (12 Hrs.)
Protective Relays: Introduction, classification, constructional features; and Characteristics of
Electromagnetic, Induction, Thermal, Overcurrent relays, Directional relays, Distance relays,
Differential, Translay Scheme, introduction to static and microprocessor-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.
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UNIT IV (12 Hrs.)
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 Voltages: 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. Solid, resistance and reactance Earthing
Recommended Books
C.L Wadhwa, ‘Electrical Power System’, New Age International (P) Limited.
Sunil S. Rao, ‘Switchgear Protection and Power Systems’, Khanna Publishers.
S.L. Uppal, “Electrical Power’, Khanna Publishers.
Badri Ram, ‘Power System Protection and Switchgear’, Tata McGraw Hill.
N. Veerappan & S.R. Krishnamurthy, ‘Power System Switchgear & Protection’, S. Chand.
Ravinderpal Singh, ‘Switchgear & Power System Protection’, PHI.
Sunil S. Rao, ‘Switchgear Protection & Power System’, Khanna Publishers.

Noogok~owhE

POWER SYSTEM LAB.
Subject Code: BEEE1-623 LTPC
0021

Course Objectives
1. To provide practical knowledge about transmission systems.
2. To impart knowledge about performance of different types of Relays.
3. To develop understanding about operation of Circuit Breakers.
4. To provide knowledge about insulators, conductors and cables used in transmission and
distribution.
Course Outcomes
1. Skill to understand practical transmission system
2. Skill to understand performance and operation of different types of Relays and Circuit
Breaker
3. Skill to understand about construction of insulators, conductors and cables used in power
system
EXPERIMENTS
Visit Local substation and draw layout of local substation
To find the earth resistance using three spikes
3. To study the performance of medium transmission line as ® model and compute its
ABCD parameters.
4. To study the performance of medium transmission line as T model and compute its
ABCD parameters.
Verification of Ferranti Effect of a Long transmission line
To study various types of Insulators used in transmission and distribution.
To study various types of conductors used in transmission and distribution
To study the different types of faults on transmission line demonstration panel/model.
To study the radial feeder performance when
a) Fed at one end
b) Fed at both ends
10. To study the performance of Distance Relay
11. To study the performance of Differential Relays

N
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12. To study operation of Bucholz Relay

13. To study operation of IDMT relay

14. To study the operation of Vacuum Circuit Breaker
15. To study the operation of SFe Circuit Breaker

Note: At least ten experiments should be performed in a semester

POWER ELECTRONICS LAB.

Subject Code: BEEE1-624 LTPC
0021

Course Objectives

1. To develop the understanding of students about the behaviour of various type of

2. Thyristors by obtaining V-1 characteristics.

3. To familiarize the performance of firing circuits and commutation circuits.

4. To check the output waveforms of converter circuits.

5. To introduce the students to some practical applications of Thyristors.

Course Outcomes

1. Ability to simulate characteristics of SCR.

2. Ability to understand speed control of induction motors using thyristor.

EXPERIMENTS

1. To obtain V-I characteristics of SCR and measure latching and holding currents.

2. To Draw V-I Characteristics of UJT.

3. To obtain the characteristics of TRIA

4. To obtain triggering wave forms of SCR for different types of firing circuits such as R,
RC, UJT etc.

5. To obtain output voltage waveforms of single phase half wave controlled rectified for R-
L load.

6. To obtain output voltage waveforms of single phase Full wave controlled rectified for R-
L load.

7. To obtain output voltage waveforms of single phase ac voltage regulator with R-L load.

8. To study different types of chopper circuit and obtain output voltage waveforms.

9. To Study and obtain the output voltage waveform of single phase cycloconverter

10. Speed control of electric motor using thyristor.

11. To simulate single phase full wave ac voltage controller and draw load voltage and load

current waveforms for inductive load.

12. To simulate single phase inverter using different modulation techniques and obtain load

voltage and load current waveform for different types of loads.

13. lllumination control using SCR

SOFT SKILLS-IV

Subject Code: BHUMO-F94 LTPC

0021

Course Objectives
The course aims at the key areas like conversation skills, group skills and persuasion skills
required during the interview process in an organisation.
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Course Outcomes
At the end of the course, the student will be able to:
1. Demonstrate soft skills required for business situations.
2. Analyze the value of soft skills for career enhancement.
3. Apply soft skills to workplace environment.
4. Confidently participate in GD and interview process.

UNIT-1
ART OF SPEAKING- Introduction. Communication process. Importance of
communication, channels of communication. Formal and informal communication. Barriers
to communication. Tips for effective communication. tips for conversation. Presentation
skills. Effective multi-media presentation skills. Speeches and debates. Combating
nervousness. Patterns and methods of presentation. Oral presentation, planning and
preparation.

UNIT-2
GROUP DISCUSSION- Introduction. Importance of GD. Characters tested in a GD. Tips
on GD. Essential elements of GD. Traits tested in a GD .GD etiquette. Initiating a GD. Non-
verbal communication in GD. Movement and gestures to be avoided in a GD. Some topics
for GD.

UNIT-3
PREPARING CV/RESUME-Introduction — meaning — difference among bio-data, CV and
resume. CV writing tips. Do’s and don’ts of resume preparation. VVocabulary for resume,
common resume mistakes, cover letters, tips for writing cover letters.

UNIT-4
INTERVIEW SKILLS - Introduction. Types of interview. Types of question asked.
Reasons for rejections. Post-interview etiquette. Telephonic interview. Dress code at
interview. Mistakes during interview. Tips to crack on interview. Contextual questions in
interview skills. Emotional crack an interview. Emotional intelligence and critical thinking
during interview process.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Lucas, Stephen E., ‘The Art of Public Speaking’, 11" Edn., International Edn., McGraw

Hill Book Co., 2014.

3. Goleman, Daniel, “Working with Emotional Intelligence’, Banton Books, London, 1998.
4. Thrope, Edgar and Showick Trope, *Winning at Interviews’, Pearson Education, 2004.
5. Turk, Christopher, ‘Effective Speaking’, South Asia Division: Taylor & Francis, 1985.

FUZZY LOGIC SYSTEMS
Subject Code: BEEE1-660 LTPC Duration: 45 Hrs.
3104

Course Objectives

1. Provide an understanding of the basic mathematical elements of the theory of fuzzy sets

2. Provide an emphasis on the differences and similarities between fuzzy sets and classical
sets theories.

3. Cover fuzzy logic inference with emphasis on their use in the design of intelligent or
humanistic systems.

4. Provide a brief introduction to fuzzy arithmetic concepts.

5. Provide an insight into fuzzy inference applications in the area of control and robotics.
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Course Outcomes
1. To learn crips and fuzzy set theory and decide the difference between crips set and fuzzy
set theory.
2. To make calculation on fuzzy set theory.
3. To recognize fuzzy logic membership function.
4. To make applications on Fuzzy logic membership function and fuzzy inference systems.
UNIT-I (11 Hrs.)
Theory of Fuzzy Sets and Fuzzy Relations: Fuzzy Reasoning-Fuzzy Rules-Fuzziness
compared to randomness- Introduction - Classical sets and fuzzy sets-operations on both-
properties of fuzzy sets-classical relations and fuzzy relations- cardinality of fuzzy relations-
Fuzzy Cartesian product and composition—fuzzy tolerance and equivalence relations- value
assignments - cosine amplitude-max-min method.
UNIT-I1 (12 Hrs.)
Fuzzification and De-fuzzification: Formation of Fuzzy Rule Base-Membership functions -
features —standard forms—fuzzification - membership value assignments - intuition —
inference-rank ordering - angular fuzzy sets - inductive reasoning -fuzzy to crisp conversion
— lambda/alpha cuts for fuzzy sets and fuzzy relations - defuzzification methods.
UNIT-I11 (12 Hrs.)
Fuzzy Logic: Classical logic and fuzzy logic —fuzzy rule based systems - approximate
reasoning — canonical rule forms - decomposition of compound rules - likelihood and truth
classification - aggregation of fuzzy rules — fuzzy inference systems- Mamdani and Takagi-
Sugeno fuzzy models- fuzzy control Models-P-1-D like fuzzy control rules — implementation.
Computer based Simulation-Language based programming in C/C++-Use of Simulation
Tools.
UNIT-1V (10 Hrs.)
Fuzzy nonlinear simulation- fuzzy classification - clustering — fuzzy pattern recognition -
fuzzy control systems- fuzzy optimization - case studies — Fuzzy Logic combined with
Neural Networks and Genetic Algorithms-Soft Computing Techniques- Fuzzy measures
(brief introduction only).
Recommended Books
1. Timothy J. Ross, ‘Fuzzy Logic with Engineering Applications’, McGraw Hill, 2007.
2. Guanrong Chen & Trung Tat Pham, ‘Introduction to Fuzzy Systems’, Chapman & Hall
CRC, 2006.
3. D. Driankov, H. Hellendoorn, M. Reinfrank, ‘An Introduction to Fuzzy Control’, Narosa
Publications.
4. Robert Babuska, ‘Fuzzy Modeling for Control’, International Series in Intelligent
Technologies, Kluwer Academic Publications’.
5. Ronald R. Yager and Dimitar P. Filev, ‘Essentials of Fuzzy Modelling & Control’, John
Wiley & Sons, Inc, 2002.
6. B. Kosko, ‘Fuzzy Engineering’, Prentice Hall, 1997.

VLSI DESIGN
Subject Code: BEEE1-661 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. In this course, the MOS circuit realization of the various building blocks that is common to
any digital VLSI circuit is studied.
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2. Architectural choices and performance trade-offs involved in designing and realizing the
circuits in CMOS technology are discussed.
Course Outcomes
Upon completion of the course, students should
1. Explain the basic CMOS circuits and the CMOS process technology.
2. Discuss the techniques of chip design using programmable devices.
3. Model the digital system using Hardware Description Language.
UNIT-I (11 Hrs)

Introduction: Introduction to Computer-aided design tools for digital systems. Hardware
description languages, Introduction to VHDL, Data objects, Classes and data types,
Operators, Overloading, and Logical operators. Types of delays, Entity and Architecture
Declaration Introduction to behavioural, dataflow and structural models
VHDL Statements: Assignment statements, Sequential Statements and Process, Conditional
Statements, Case Statements, Array and Loops, Resolution Functions, Packages & Libraries,
Concurrent Statements.

UNIT-I1 (10 Hrs.)
Applications of VHDL: Combinational Circuit Design such as such as Multiplexers,
Encoders, Decoders, Code Converters, Comparators, and Implementation of Boolean
functions etc., Sequential Circuit Design such as Shift registers, Counters etc.

UNIT-I11 (12 Hrs.)
Review of MOS Devices: MOS Structure, Enhancement & Depletion Transistor, Threshold
Voltage, MOS device design equations MOS Transistor Models. NMQOS, PMOS, CMOS.
Basic Electrical Properties and Circuit Concepts: The NMOS Inverter and Transfer
Characteristics pull up and pull down ratios of NMOS, alternative forms of pull up the
CMOS Inverter and transfer characteristics. CMOS Inverter Delays. Driving large Capacitive
loads, Propagation delays and effect of wiring capacitance.

UNIT-IV (12 Hrs.)
Circuit Characterization and Performance Estimation: Estimation of R, C, L, Switching
Characteristics-delay models. Power dissipation. Scaling of MOS circuits. Effect of device
scaling on circuit performance.
Recommended Books
1. Bhasker, ‘A VHDL Primmer’, Prentice Hall.
2. Weste and Eshrighian, ‘Principle of CMOS VLSI Design’, Pearson Education.
3. D.A. Pucknell and K. Eshraghian, ‘Basic VLSI Design’, Prentice Hall India, New Delhi.
4. Brown and Vranesic, ‘Fundamentals of Digital Logic with VHDL Design’, TMH.
5. S.M. Kang, Y. Lebiebici, ‘CMOS Digital Integrated Circuits Analysis & Design’, TMH.

ENERGY AUDITING AND MANAGEMENT
Subject Code: BEEE1-662 LTPC Duration: 45 Hrs.
3104

Course Objectives

1. To understand and appreciate the energy crisis and environmental concerns associated
with the energy management, and the importance of energy conservation.

2. To know the techniques of energy analysis and the associated energy efficient
technologies for the routinely used thermal and electrical energy systems.

3. To understand the energy management systems and their essential elements.
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4. To acquire the knowledge and the basic skills for energy monitoring, energy bench
marking, energy action planning and energy auditing.
Course Outcomes
1. Becoming aware of the energy crisis, and of environmental and sustainability concerns
associated with the energy management.
2. Becoming aware of the Energy Conservation Act, 2001, and of the legal energy
requirements applicable to the routinely used thermal and electrical energy systems Aware
Exposure to the most used energy planning and management softwares.
4. Able to carry out development, implementation and maintenance of ISO 50001 based
Energy Management System.
Able to utilize the techniques and skills of Energy Management System Auditing.
6. Able to utilize the techniques and skills of energy analysis of organizations and
development of energy baseline of organizations.
UNIT-1 (12 Hrs.)
Energy Scenario: Energy needs of growing economy, Long term energy scenario, Energy
pricing, Energy sector reforms, Energy and environment: Air pollution, Climate change,
Energy security, Energy conservation and its importance, Energy strategy for the future,
Energy conservation Act-2001 and its features.
Energy Management and Audit: Definition, Energy audit- need, Types of energy audit,
Energy management (audit) approach-understanding energy costs, Bench marking, Energy
performance, matching energy use to requirement, Maximizing system efficiencies,
Optimizing the input energy requirements, Fuel and energy substitution, Energy audit
instruments.

w

o

UNIT-H1 (10 Hrs.)
Material and Energy Balance: Facility as an energy system, Methods for preparing process
flow, Material and energy balance diagrams.
Financial Management: Investment-need, Appraisal and criteria, Financial analysis
techniques- Simple payback period, Return on investment, Net present value, Internal rate of
return, Cash flows, Risk and sensitivity analysis, Financing options, Energy performance
contracts and role of ESCOs.

UNIT-I11 (11 Hrs.)
Electrical System: Electricity tariff, Load management and maximum demand control,
Power factor improvement, Distribution and transformer losses. Losses in induction motors,
Motor efficiency, Factors affecting motor performance, Rewinding and motor replacement
issues, energy efficient motors. Light source, Choice of lighting, Luminance requirements,
and Energy conservation avenues.

UNIT-1V (12 Hrs.)
Compressed Air System: Types of air COMpressors, Compressor
efficiency, Efficient compressor operation, Compressed air system components, Capacity
assessment, Leakage test Factors affecting the performance and efficiency
HVAC and Refrigeration System: Vapor compression refrigeration cycle, Refrigerants,
Coefficient of performance, Capacity, Factors affecting refrigeration and air conditioning
system performance and savings opportunities, Vapor absorption refrigeration system:
Working principle, Types and comparison with vapor compression system, Saving potential,
Fans, Blowers and pumps- Types, Performance evaluation, Efficient system operation, Flow
control strategies and energy conservation opportunities.

Recommended Books
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1. Y.P. Abbi and S. Jain, ‘Handbook on Energy Audit and Environment Management’, Teri
Bookstore, 2006.

2. P. Diwan, ‘Energy Conservation’, Pentagon Press, 2008.

3. Thumann and W.J. Younger, ‘Handbook of Energy Audits’, Fairmont Press, Georgia,
USA.

MICROCONTROLLER AND EMBEDDED SYSTEMS
Subject Code: BEEE1-663 LTPC Duration: 45 Hrs.
3104

Course Objectives
The student should be made to:
1. Study the Architecture of 8051 microcontroller.
2. Learn the design aspects of I/0 and Memory Interfacing circuits.
3. Study about communication and bus interfacing.
Course Outcomes
At the end of the course, the student should be able to:
1. Design and implement 8051 microcontroller based systems.
2. Serial communication Of 8051.
3. Interfacing with 8051.
UNIT-I (10 Hrs.)
Introduction: 8051 microcontroller, comparison of microcontroller and microprocessors,
Embedded Systems, 8051 Microcontroller: Architecture and Pin Diagram, Program Counter
and RAM Spaces, Data types and Directives, Flag Bits and PSW Register, Register Banks
and Stack, interrupt.
UNIT-I1 (12 Hrs.)
Programming: Basic assembly language programming concepts Addressing Modes,
Arithmetic, Logical instructions and Programming, 1/0 Port Programming, BCD and ASCII
application programs, Single-bit instruction programming, Timers and Counter
Programming, Jump and loop Instructions, Introduction of 8051 Programming in C.
UNIT-I11 (11 Hrs.)
Serial Communication of 8051: Basics of Communication, Overview of RS-232, UART,
USB, 8051 connections to RS-232, serial communication programming, Programming of
timer interrupts, Programming of External hardware interrupts, Interrupt priority.
UNIT-1V (12 Hrs.)
Interfacing with 8051: LCD and Keyboard Interfacing, interfacing with external memory
and 8051 data memory space, interfacing with 8255, Sensors Interfacing and Signal
Conditioning, interfacing with Stepper Motor and Servo motors, DS12887 RTC Interfacing
and its programming.
Recommended Books
1. Mazidi Muhammad Ali, ‘The 8051 Microcontroller and Embedded Systems’, Pearson
Publications.
2. Joseph Yiu, *The Definitive Guide to ARM Cortex-M3 processors’ Newnes Publication.
3. Jonathan W. Valvano, ‘Introduction to ARM Cortex-M Microcontrollers’, Vol. 1.
4. Jonathan W. Valvano. ‘Real-Time Interfacing to ARM Cortex-M Microcontrollers’.
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DIGITAL SIGNAL PROCESSING
Subject Code: BEEE1-664 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. To learn discrete Fourier transform and its properties
2. To know the characteristics of 1IR and FIR filters learn the design of infinite and finite
impulse response filters for filtering undesired signals

3. To understand Finite word length effects
4. To study the concept of Multirate and adaptive filters
Course Outcomes
Upon completion of the course, students will be able to
1. Apply DFT for the analysis of digital signals & systems
2. Design IIR and FIR filters
3. Characterize finite Word length effect on filters.

UNIT-I (11 Hrs.)
Introduction: Signals, Systems and Signal Processing, Classification of Signals, Concept of
Frequency in Continuous Time and Discrete Time Signals, Analog-to-Digital and Digital-to-
Analog Conversion, Applications of Signal Processing.
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 Time systems, Correlation of Discrete
Time Signals.

UNIT-H (12 Hrs.)
The Z-transform and its Application to the Analysis of LTI Systems: The z-Transform,
Properties of z-Transforms, Inversion of z-Transform, One-sided z-Transform, Analysis of
Linear Time-Invariant Systems in the z-Domain.
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 Time-Invariant Systems as Frequency-Selective Filters, Inverse Systems and
Deconvolution.

UNIT-111 (10 Hrs.)
The Discrete Fourier Transform- its Properties and Applications: Frequency Domain
Sampling: The discrete Fourier Transform, Properties of the DFT, Linear Filtering Methods
based on the DFT. Frequency Analysis of Signals Using the DFT.
Efficient Computation of DFT- Fast Fourier Transforms: Efficient Computation of DFT:
FFT Algorithms, Application of FFT Algorithms, A Linear Filtering Approach to
Computation of DFT. Quantization Effect in the Computation of DFT.

UNIT-1V (12 Hrs.)
Implementation of Discrete Time Systems: Structures for the realization of Discrete Time
Systems, Structures for FIR Systems, Structures for 1IR Systems, Representation of Numbers,
Quantization of Filter Coefficients, Round off Effect in Digital Filters.
Design of Digital Filters: General Considerations like causality etc., Design of FIR Filters,
Design of IIR Filters from Analog Filters, Frequency Transformations, Design of Digital
Filters Based on Linear Squares Method.
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Sampling and Reconstruction of Signals: Sampling of Bandpass Signals, Analog-to-Digital

Conversion, Digital-to-Analog Conversion.

Recommended Books

1. J.G. Proakis and D.G. Manolakis, ‘Digital Signal Processing: Principles, Algorithms and
Applications’, Prentice Hall.

2. S.K. Mitra, ‘Digital Signal Processing: A Computer Based Approach’, TMH.

3. A.V. Oppenheim, R.W. Schafer and J.R. Buck, ‘Discrete-time Signal Processing’, PHI.

4. A..Widrow and S.D. Stearns, ‘Adaptive Signal Processing’, Prentice Hall.

REMOTE CONTROL AND TELEMETRY
Subject Code: BEEE1-665 LTPC Duration: 45 Hrs.
3104

Course Objectives
1. To learn various types of telemetry required in instrumentation system
2. To study data acquisition
3. To understand the data analysis methods
4. To lean about the basics of Photo-grammetry
Course Outcomes
After study of this subject students will have skill
1. About the setup of telemetry system
2. To analyse the data from remote location
3. To acquire the data in real time system
4. To design Photo-grammetry system

UNIT-I (12 Hrs.)
Introduction: classification of telemetry systems - voltage, current, position, frequency and
time. Components of tele-metering and remote control systems, Quantization theory -
sampling theorem, sample and hold, data conversion-coding.
Remote Sensing: Introduction of Remote Sensing, Electro Magnetic Spectrum -Effects of
Atmosphere-Scattering —Absorption-Atmospheric Window-Energy interaction with surface
features — Spectral reflectance of earth objects and land covers Resolution concepts —types —
Satellites, orbits and missions.

UNIT-I1 (10 Hrs.)
Data Acquisition and Distribution System: Fundamentals of audio-telemetry system - R.F.
links. Telemetry design system, Standard for telemetry e.g. JRIG, Microwave links, Pulse
code modulation (PCM) techniques, Practical telemetry system - pipe line telemetry, power
system telemetry, supervisory tele-control systems, Introduction to ISDN.

UNIT-I11 (11 Hrs.)
Data Analysis: Sources of Errors —scene, sensor and atmospheric causes -correction:
geometric and Radiometric —visual and digital interpretation-elements of interpretation —
interpretation keys -digital analysis and classification —image formation, visualization: Image
enhancement, filters—Baye*s theorem Image classification: unsupervised and supervised —
thematic mapping -
accuracy assessment.

UNIT-1V (12 Hrs.)
Photo-grammetry: Principles —aerial photo-aerial camera -Scale —overlaps —stereoscopy —
concepts —viewing and measuring systems —image and object co-ordinates—transformation -
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floating mark —parallax equation —height information -Flight planning —computation for flight

plan —photo control

Recommended Books

1. Robert A. Schowen Gerdt, ‘Remote Sensing: Models and Methods for Image Processing’,
Academic Press, 2007.

2. Gottfried Konecny, ‘RS, Photogrammetry and Geographic Information Systems’, CRC,
2009.

3. M. Schwartz, ‘Information Transmission - Modulation & Noise’, McGraw Hill, 1970.

4. D. Patranabis, ‘Telemetry Principles’, Tata McGraw Hill.

5. A.K. Sawhney, ‘A course in Electrical and Electronic Measurements and Instrumentation’
Dhanpat Rai, New Delhi.

NON CONVENTIONAL ENERGY RESOURCES
Subject Code : BEEE1-666 LTPC Duration : 48 Hrs.
3104

Course Objectives
1. To understand conventional and nonconventional sources of energy.
2. To evaluate different sources of energy
3. To persuade community to use renewable energy sources
Course Outcomes
1. Students would become aware about Non-conventional Energy sources and Solar energy,
different types of collectors, their uses, wind energy, tidal energy, geothermal energy,
Thermo Nuclear Fusion, Cold Fusion.
2. Students will develop the use of wind energy and Biomass energy
3. Students would become aware about potential of energy present under earth surface and
about energy of oceanic water tides.
4. Students would develop the understanding about Nuclear energy, Hydrogen energy etc.
UNIT-I (12 Hrs.)
Introduction: Energy sources and availability, new energy techniques, Renewable energy
sources, Solar Energy; Solar constant, Radiation geometry, Solar energy collectors,
Concentrated and flat plate, Energy balance and collector efficiency, Solar energy storage,
Application to space heating, distillation, cooking and green house effect,
UNIT-I1 (10 Hrs.)
Wind Energy: Basic principle, site selection, Aerodynamic analysis of blades,
Bio-energy; Biomass conversion technology, photosynthesis, Biogas plant, thermal
gasification.
UNIT-H11 (11 Hrs))
Geothermal Energy: Sources, hydrothermal sources, hot dry rock resources, geothermal
fossil system, prime movers for geothermal energy
Energy from ocean; Ocean thermal electric conversion, energy from tides, small scale
hydroelectric development.
UNIT-1V (12 Hrs.)
Hydrogen energy sources; Production, storage, utilization, magneto hydrodynamic power,
thermo ionic generation, Nuclear fusion energy, Energy storage. Energy conservation.
Recommended Books
1. G.D. Rai, ‘Non-Conventional Energy Sources’, Khanna Publishers, Delhi.
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2. S. Rao, B.B. Parulekar, ‘Energy Technology: Non-Conventional Renewable and
Conventional’, Khanna Publishers, Delhi.

3. H.P. Garg & Jai Prakash, ‘Solar Energy: Fundamentals and Applications’, Tata McGraw
Hill, N. Delhi.

4. Sutton, ‘Direct Energy Conversion’, McGraw Hill Inc., 1966.

5. Duffie and Beckman, ‘Solar Energy Thermal Processes’, John Wiley, 1974.

6. R.K. Rajput, ‘Non-Conventional Energy Sources and Utilization (Energy Engineering)’,
S. Chand Publishers.

NEURAL NETWORKS
Subject Code : BEEE1-667 LTPC Duration : 45 Hrs.
3104

Course Objectives

1. Basic neuron models: McCulloch-Pitts model and the generalized one, distance or
similarity based neuron model, radial basis function model, etc.

2. Basic neural network models: multilayer perceptron, distance or similarity based neural
networks, associative memory and self-organizing feature map, radial basis function based
multilayer perceptron, neural network decision trees, etc.

3. Basic Course algorithms: the delta Course rule, the back propagation algorithm, self-
organization Course, the r4-rule, etc.

4. Applications: pattern recognition, function approximation, information visualization, etc.

Course Outcomes

1. To learn basic neural network architecture

2. To learn basic Course algorithms

3. To understand data pre and post processing

4. To learn training, verification and validation of neural network models

5. To design Engineering applications that can learn using neural networks

UNIT-I (12 Hrs.)

Introduction to Neural Networks: Human brain and Biological Neuron, Artificial Neural

Network, ANN Terminology, McCulloch- Pitts Neural Model, Activation functions,

Topology, Feedforward Neural Networks, ANN Course: Supervised, Un-supervised,

Competitive Course, Reinforcement Course, Knowledge representation.

UNIT-I1 (11 Hrs.)

Course Laws: Hebb’s rule, Delta rule, Widrow & Hoff LMS Course rule, Correlation Course

rule, Instar and Outstar Course rules, Back-propagation Neural Networks, K-means clustering

algorithm, Kohenen’s feature maps, Associative Memories
UNIT-I11 (10 Hrs.)

Radial Basis Neural Networks: Function Neural Networks, Basic Course laws in RBF Nets,

Recurrent Networks, Recurrent Backpropagation, Counter-Propagation Networks, CMAC

Networks, ART Networks.

UNIT-IV (12 Hrs.)

Associative-Memories: Paradigms of Associative Memory, Pattern Mathematics, Hebbian

Course, General Concepts of Associative Memory, Bidirectional Associative Memory

(BAM) Architecture, BAM Training Algorithms: Storage and Recall Algorithm, BAM

Energy Function. Architecture of Hopfield Network: Discrete and Continuous versions,

Storage and Recall Algorithm, Stability Analysis. Neural network applications: Process

identification, control, fault diagnosis
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Recommended Books

1. Laurene Fausett, ‘Fundamentals of Neural Networks’, Pearson Education, 2004.

2. Simon Haykin, ‘Neural Networks- A comprehensive foundation,”’Pearson Education,
2003.

3. S. Rajasekharan and G.A. Vijayalakshmi Pai, ‘Neural Networks, Fuzzy logic, Genetic
Algorithms: Synthesis and Applications’, PHI Publication, 2004.

4. Timothy J. Ross, ‘Fuzzy Logic with Engineering Applications’, Tata McGraw Hill Inc.,
2000.
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B. TECH. ELECTRONICS & COMMUNICATION ENGINEERING

Total Contact Hours = 30

Total Marks = 900

Total Credits = 25

SEMESTER 3" Contact Hrs. Marks Credits
Subject Code Subject Name L T P Int. | Ext. | Total
BECE1-301 Object Oriented Programming 3 1 0 40 60 100 4
BECE1-302 Electronic Devices and Circuits - | 3 1 0 40 60 100 4
BECE1-303 Network Analysis and Synthesis 3 1 0 40 60 100 4
BECE1-304 Electronic Instrumentation 3 1 0 40 60 100 4
BECE1-305 Signals and Systems 3 1 0 40 40 100 1
BECE1-306 Electronic Devices and Circuits - | 0 0 2 60 40 100 1
Lab.
BECE1-307 Object Oriented Programming Lab 0 0 2 60 40 100 4
BHUMO-F91 Soft Skills-I 0 0 2 60 | 40 100 1
BECE1-308 Training — I# 0 0 4 60 40 100 2
Total 15 5 10 | 440 | 460 | 900 25
# Training of 4 Weeks during summer vacations after 2" semester
Total Contact Hours = 27 Total Marks =900 Total Credits = 23
SEMESTER 4t Contact Hrs. Marks Credits
Subject Code Subject Name LT P Int. | Ext. Total
BECE1-409 Electronic Devices and Circuits —I1 311 0 40 60 100 4
BECE1-410 Analog Communication Systems 3|1 0 40 60 100 4
BECE1-411 Digital Electronics 311 0 40 60 100 4
BECE1-412 Electromagnetic Field Theory 3|1 0 40 60 100 4
Departmental Elective-1 (Select any one) 3]0 0 40 60 100 3
BECE1-456 Neural Networks and Fuzzy Logic
BECE1-457 Data Structures and Algorithms
BECE1-458 RADAR and SONAR Engineering
BECE1-459 Web Technologies
BECE1-413 Electronic Devices and Circuits -11 0|0 2 60 40 100 1
Lab.
BECE1-414 Analog Communication Systems Lab. | 0 | O 2 60 40 100 1
BECE1-415 Digital Electronics Lab. 00 2 60 40 100 1
BHUMO-F92 Soft Skills -11 00 2 60 40 100 1
Total 15| 4 8 | 440 | 460 900 23
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Total Contact Hrs. = 30

Total Marks = 1000

Total Credits = 24

Semester 5t Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECE1-516 Linear Integrated Circuits 3 1 0 40 60 100 4
BECE1-517 Microprocessor and Interfacing 3 1 0 40 60 100 4
BECE1-518 Digital Communication Systems 3 1 0 40 60 100 4
BECE1-519 Linear Integrated Circuits Lab. 0 0 2 60 40 100 1
BECE1-520 Microprocessor Lab. 0 0 2 60 40 100 1
BECE1-521 | Digital Communication Systems Lab. | 0 0 2 60 40 100 1
BECE1-522 Training —I1# 0 0 4 60 40 100 2
BHUMO-F93 Soft Skills -111 0 0 2 60 40 100 1
Departmental Elective-11 (Select any one) 3 0 0 40 60 100 3
BECE1-560 Data Communication Networks
BECE1-561 Human Resource Management
BECE1-562 Digital System Design
BECE1-563 Biomedical Electronics and
Instrumentation
BECE1-564 Micro-electronics
Open Elective — | 3 0 0 40 60 100 3
Total 15 3 12 500 500 1000 24

# Training of 6 Weeks during summer vacations after 4" semester

Total Contact Hrs. =24

Total Marks = 800

Total Credits = 21

Semester 6t Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECE1-623 Microwave and Antenna Theory 3 1 0 40 60 100 4
BECE1-624 Microcontroller and Embedded 3 1 0 40 60 100 4
System
BECE1-625 Linear Control System 3 1 0 40 60 100 4
BECE1-626 Microwave Engineering Lab. 0 0 2 60 40 100 1
BECE1-627 Microcontroller Lab. 0 0 2 60 40 100 1
BHUMO-F94 Soft Skills-1V 0 0 2 60 40 100 1
Departmental Elective-111 (Select any one) 3 0 0 40 60 100 3
BECE1-665 Nano Science and Nano-Technology
BECE1-666 Advanced Microprocessor
BECE1-667 Image and Speech Processing
BECE1-668 Optical Fibre Communication
BECE1-669 Operation Research
Open Elective — 11 3 0 0 40 60 100 3
Total 15 3 6 380 420 800 21

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA

Page 2 of 60




MRSPTU B.TECH. ELECTRONICS & COMMUNICATIONS ENGG. (SEM 3-8)
SYLLABUS 2016 BATCH ONWARDS

Total Contact Hrs. = 28

Total Marks = 700

Total Credits = 23

Semester 7t Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECE1- 728 Wireless Communication Systems 3 1 0 40 60 100 4
BECE1- 729 Digital Signal Processing 3 1 0 40 60 100 4
BECE1- 730 Digital Signal Processing Lab 0 0 2 60 40 100 1
BECE1- 731 Minor Project 0 0 4 60 40 100 4
BECEL1- 732 Training-111# 0 0 8 60 40 100 4
Departmental Elective-1V (Select any one) 3 0 0 40 60 100 3
BECE1-770 Cognitive Radio
BECE1-771 Relational Data Base Management
System
BECE1-772 Computer Architecture and
Organization
BECE1-773 Soft Computing
Open Elective — 111 3 0 0 40 60 100 3
Total 12 2 14 340 360 700 23

# In House / Industrial Training of 8 Weeks during summer vacations after 61" semester

Total Contact Hrs. =21

Total Marks =400

Total Credits = 14

Semester 8t Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECEL1- 833 VLSI Design 3 1 0 40 60 100 4
BECEL1- 834 VLSI Design Lab. 0 0 2 60 40 100 1
BECEL1- 835 Major Project 0 0 12 60 40 100 6
Departmental Elective-V (Select any one) 3 0 0 40 60 100 3
BECE1-874 Cellular and Mobile Communication
BECE1-875 Wireless Sensor Networks
BECE1-876 Information Theory and Coding
BECE1-877 Operating Systems
BECE1-878 Satellite Communication
Total 6 1 14 200 200 400 14
Total Credits
Semester Credits
I 25
1 25
i 25
v 23
Vv 24
VI 21
VII 23
VI 14
Total 180
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OBJECT ORIENTED PROGRAMMING
Subject Code: BECE1-301 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide knowledge regarding the Object oriented programming C++, data types and
about classes.
2. To provide understanding of inheritance and memory management in C++.
3. To describe how to represent pointers, and understanding the concept of binding and
polymorphism.
4. To make the students familiar with the File handling and generic functions.
Course Outcomes:
1. After undergoing the course students will be able to develop various programs and flow
charts using C++.
2. Apply the concepts of data encapsulation, inheritance, and polymorphism to large-scale
software.
3. Enable students to develop their skills in programming with C++.
4. Design and develop object-oriented computer programs.
Unit-1 (12 Hrs.)
Object-Oriented Programming Concepts: Introduction, comparison between procedural
programming paradigm and object-oriented programming paradigm, basic concepts of object-
oriented programming — concepts of an object and a class, interface and implementation of a
class, operations on objects, relationship among objects, abstraction, encapsulation, data hiding,
inheritance, overloading, polymorphism, messaging.
Standard Input/Output: Concept of streams, hierarchy of console stream classes, input/output
using overloaded operators >> and << and members functions of i/o stream classes, formatting
output, formatting using ios class functions and flags, formatting using manipulators.
Classes and Objects: Specifying a class, creating class objects, accessing class members,
access specifiers, static members, use of constkeyword, friends of a class, empty classes, nested
classes, local classes, abstract classes, container classes, bit fields and classes.
Unit-11 (12 Hrs.)
Pointers and Dynamic Memory Management: Declaring and initializing pointers, accessing
data through pointers, pointer arithmetic, memory allocation (static and dynamic), dynamic
memory management using new and delete operators, pointer to an object, this pointer, pointer
related problems - dangling/wild pointers, null pointer assignment, memory leak and allocation
failures.
Constructors and Destructors: Need for constructors and destructors, copy constructor,
dynamic constructors, explicit constructors, destructors, need for destructors.
Operator Overloading and Type Conversion: Overloading operators, rules for overloading
operators, overloading of various operators, type conversion - basic type to class type, class type
to basic type, class type to another class type.
Unit-111 (12 Hrs.)
Inheritance: Introduction, defining derived classes, forms of inheritance, ambiguity in multiple
and multipath inheritance, virtual base class, object slicing, object composition and delegation,
order of execution of constructors and destructors.
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Unit-1V (12 Hrs.)
Exception Handling: Review of traditional error handling, basics of exception handling,
exception handling mechanism, throwing mechanism, catching mechanism, rethrowing an
exception, specifying exceptions.
Files: File streams, hierarchy of file stream classes, reading/writing of files, error handling
during file operations, accessing records, randomly, updating files.
Recommended Books:
1. I.E. Balagurusamy, ‘Object Oriented Programming with C++’, Tata McGraw Hill.
2. R.S. Salaria, ‘Mastering Object-Oriented Programming with C++’, Salaria Publishing House.
3. R. Lafore, ‘Object Oriented Programming in C++’, Waite Group.
4. ‘“The Complete Reference to C++ Language’, McGraw Hill-Osborne.
5. F.B. Lippman, ‘C++ Primer’, Addison Wesle.

ELECTRONIC DEVICES AND CIRCUITS - I
Subject Code: BECE1-302 LTPC Duration: 48 Hrs.
3104

Course Objectives:
This course is meant to provide fundamental knowledge to students for understanding of the
various electronic devices, their circuits & behaviour under various conditions.
1. To aware the students about the various electronic devices and their circuits.
2. To impart knowledge of BJTs and FETSs.
3. To provide the students detailed concepts of CMOS and MOSFET.
4. To analyze low and high frequency transistor models.
Course Outcomes:
After undergoing this course student will be able to:
1. Understand the concepts of junction diodes and their applications.
2. Analyze BJT characteristics and determine their behaviour under low and high frequencies.
3. Analyze various concepts of FETs and their characteristics.
4. Design low and high frequency models and observe and its various characteristics.

Unit-1 (12 Hrs.)
Semiconductor Diodes: Semi-conductor materials and their characteristics, PN junction Diode
- VI characteristics, Breakdown mechanism in diode, effect of temperature on diode qualitative
and quantitative analysis of its behaviour, Diode resistance, Transition capacitance and
Diffusion capacitance, clippers, clampers, rectifiers. Special purpose diodes - Zener diode,
varactor diode, Schottky diode.

Unit-11 (12 Hrs.)
Bipolar Junction Transistor: BJT — Transistor current components, BJT configurations — CE,
CB, CC and their characteristics. Transistor Biasing —Operating point determination, fixed bias,
emitter bias, voltage-divider bias. Bias stability —Stabilization against variation in Ico, Vge and
S, Bias compensation.

Unit-111 (12 Hrs.)
Field-Effect Transistor: The junction FET - construction, operation, characteristics,
parameters, Biasing of JFET, Small signal analysis of JFET as an amplifier- common source
and common drain amplifiers.
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Metal Oxide Semiconductor FET: MOSFET- construction, operation, characteristics,
parameters, CMOS devices, CMOS inverter characteristics, metal semiconductor.
Unit-1V (12 Hrs.)
Low & High Frequency Transistor Model: Transistor Hybrid Model, h parameter equivalent
circuit of transistor, Analysis of transistor amplifier using h-parameters in CB, CE and CC
configuration, The high frequency T model, hybrid pi CE transistor model, hybrid pi
conductance in terms of low frequency h parameters.
Recommended Books:
1. Millman, Jacob, Halkias Christos C. and Satyabratajit, ‘Electronic Devices and Circuits’,
Tata McGraw Hill, New Delhi.
2. Boylestad Nashelsky, ‘Electronic Devices and Circuit Theory’, Pearson Education.
3. Floyd, L. Thomas, ‘Electronic Devices’, Pearson Education.
4. Sedra, Adel S. and Smith, C. Kenneth, ‘Microelectronic Circuits’, Oxford University Press,
New York.
5. Streetman Ben J., Sanjay Banerjee, ‘Solid State Electronic Devices’, PHI.

NETWORK ANALYSIS AND SYNTHESIS
Subject Code: BECE1-303 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide the knowledge to students about the various network theorems.
2. To make the students aware about the various transient responses for various signals.
3. To provide them basic concepts of different types of two port networks and their synthesis.
4. To impart knowledge about different passive filter design.
Course Outcomes:
1. An ability to design, analyze and synthesis of various networks and circuits.
2. Knowledge of mathematical forms such as Laplace transforms & designing of filters and
circuits.
3. Synthesis of networks using fundamental concepts.
4. To understand, design and analysis of various passive filter design.
Unit-1 (12 Hrs.)
Laws and Basic Theorems: Fundamental Laws and Concepts — Kirchoff’s current and voltage
laws, Node and mesh analysis using classical method and Laplace transform, Concept of
independent and dependent sources, Analysis of special signal waveforms, Duality in networks.
Network Theorems —Superposition, Reciprocity, Thevenin’s, Norton’s, Millman’s, Maximum
power transfer, Tellegan’s, Circuit analysis using these theorems.
UNIT-I1 (12 Hrs.)
Transient Analysis: Fundamental signals and their mathematical expressions, Transient
response analysis of RL, RC and RLC for various signals using differential equations and
Laplace transform.
UNIT-H1 (12 Hrs.)
Two Port Networks: Fundamental concepts of network synthesis, Hurwitz Polynomials,
Positive real functions, Properties of RC, RL & LC networks, Foster and Cauer forms of
realization, Transmission zeroes, Synthesis of transfer functions.
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UNIT-IV (12 Hrs.)
Passive Filter Design: K-derived, m-derived, Low pass filter, High pass filter, Band pass filter,
Band stop filter, their magnitude and phase response
Recommended Books:
1. Vanvalkenburg, ‘Network Analysis’, Prentice Hall of India Pvt. Ltd., New Delhi.
2. D. RoyChoudhary, ‘Network and Systems’, New Age International Publisher.
3. Franklin F. Kuo, ‘Network Analysis and Synthesis’, John Wiley.
4. Someshwar C. Gupta, ‘Circuit Analysis - with Computer Applications to Problem Solving’,
Jon W. Bayless.

ELECTRONIC INSTRUMENTATION
Subject Code: BECE1-304 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide knowledge about different types of measuring, waveform generation, and

analysis of electronic instruments.
2. Exposure to various analog measuring instruments.
3. To provide detailed knowledge about different bridges.
4. To understand CRO and its operation.
Course Outcomes:
After undergoing this course student will be able to:
1. Analyze operation of different instruments and able to describe different terminology related

to measurements.
2. Recognize and understand various analog measuring instruments.
3. Measure resistance using various methods.
4. Find various measurements using CRO.

Unit-1 (12 Hrs.)
Units, Dimensions and Standards: Sl Units, Determination of absolute units of current and
resistance, Standards of EMF, Resistance, Capacitance, Mutual inductance and their
construction, Equivalent circuit representation, Figures of Merit, Construction of variable
standards and Decade Boxes.
General Theory of Analog Instruments: Primary and secondary instruments, indicating
recording and integrating types, operating torques damping and controlling torques, Torque/
weight ratio, pointers and scales.
Unit-11 (12 Hrs.)
Analog Measuring Instruments: Principles of operation, Construction, Errors, calibration,
areas of application of the following types of instruments for measurement of voltage, current,
power, energy, frequency and power factor: (a) PMMC (b) Dynamometer (c) Moving Iron (d)
Induction (e) Thermal (f) Electrostatic Extension of Ranges by Shunts. Multipliers: Power and
Energy Measurements in Poly Phase Circuits.
Potentiometers (Only Principles, Operation & applications of DC & AC potentiometer) (a)
Simple concepts of potentiometers. (b) Principle of DC potentiometer, applications. (c)
Principle operation of AC potentiometer with advantages/ Disadvantages/ applications.
Unit— 111 (12 Hrs.)

Measurement of Resistances: Low, Medium & High Resistance their measurement.
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Bridges: Measurement of R, L, C, M, O by Wheatstone, Kelvin, Maxwell Hay, Anderson,
Owen, Heaviside, Campbell, Schering, Wien bridges, Bridge sensitivity, Errors, Detectors,
Shielding and screening, Wanger, Earthing.
Unit-1V (12 Hrs.)
Cathodes Ray Oscilloscopes: Principles and working of CRO, CRO probes, Measurement of
voltage, frequency and phase angle with CRO.
Recommended Books:
1. A.K. Sawhney, ‘Electrical & Electronic Measurement and Instrumentation’, Dhanpat Rai &
Publishers.
2. J.B. Gupta, ‘A Course in Electrical and Electronics Measurement & Instrumentation’, S.K.
Kataria & Sons.
3. W.D. Cooperl, ‘Electronic Instrumentation and Measurement Techniques’, Prentice Hall.

SIGNAL AND SYSTEMS
Subject Code: BECE1-305 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To introduce the students about the theoretical concepts associated with processing

continuous & discrete time signals & systems.
2. To make the students aware about the signal transmission through linear networks
3. Tobe able to think critically & to apply problem solving & reasoning strategies to the

analysis of various types of signals & systems.
4. To impart them knowledge of various types of noises.
Course Outcomes:
1. Ability to analyse various types of signals in communication system.
2. Developing skills to understand random signals.
3. To understand various types of noises.
4. Understand signal transmission through linear networks.

Unit-1 (12 Hrs.)
Systems and Signal Analysis: Detailed Classification of Signals and Systems, Fourier Series
and its properties, Fourier transform and its properties along with applications, Discrete Time
Fourier Series (DTFS) and Discrete Time Fourier Transform (DTFT).
Correlation and Spectral Density: Definition of Correlation and Spectral Density, Analogy
between correlation, covariance and convolution, conceptual basis, auto-correlation, cross
correlation, energy/power spectral density, properties of correlation and spectral density, inter
relation between correlation and spectral density.
Unit-11 (12 Hrs.)

Random Signal Theory: Introduction to Probability Theory, Definition of Probability of
Random Events. Joint and Conditional Probability, Probability Mass Function, Statistical
Averages. Probability Density Functions (PDF) and Statistical Averages, mean, moments and
expectations, standard deviation and variance. Probability models: Uniform, Gaussian,
Binomial. Examples of PDF, Transformation of Random Variables. Random Processes,
Stationary and Ergodicity.
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Unit-111 (12 Hrs.)
Introduction to Noise: Thermal Noise, Shot noise, Partition noise, Flicker noise, Gaussian
Noise, Noise in Bipolar Junction Transistors (BJTs), FET noise. Equivalent input noise, Signal
to Noise Ratio (SNR), Noise Temperature, Noise equivalent Bandwidth, Noise Figure.
Experimental determination of Noise Figure, Pulse Response and Digital Noise and its
elimination.

Unit-1V (12 Hrs.)
Signal Transmission Through Linear Networks: Convolution Theorem and its graphical
interpretation. The Sampling Theorem, Low Pass and Band Pass Networks, Matched Filter,
Enveloped detector.
Recommended Books:
1. B.P. Lathi, ‘Digital and Analog Communication Systems’, Oxford University Press.
2. Ravi Kumar, ‘Signals and Systems’, PHI Learning.
3. Simon Haykin, ‘Signals and Systems’, John Wiley.
4. George R. Cooper, ‘Probabilistic Methods of Signals and System Analysis’, Oxford

University Press.

ELECTRONIC DEVICES AND CIRCUITS LAB. - |
Subject Code: BECE1-306 LTPC Duration: 24 Hrs.
0021

Course Objectives:

1. Able to understand and identification of various electronic components.

2. To understand and plot characteristics of various semiconductor devices.

3. To understand the applications of Transistors as amplifier in various configurations.

Course Outcomes:

1. An ability to understand all types of electronics devices and circuits

. An ability to conduct experiments, as well as to analyze and interpret various data sheets.

EXPERIMENTS

To perform & analyze the use of Zener diode as voltage regulator.

To observe the characteristics and behavior of Half wave, full wave & Bridge rectifiers.

To plot the input and output characteristics of CE configuration.

To observe the characteristics of a Class- A amplifier.

To observe the characteristics of Class- B amplifier.

To observe the characteristics of Class- B push-pull amplifier.

To observe the characteristics of complementary symmetry amplifier.

To plot a load line for a CE amplifier and show effect of input signal on Q-point.

To Observe use of a BJT in a CE amplifier circuit configuration and study its frequency

response.

10. To demonstrate use of a BJT in a CC amplifier circuit configuration and study its frequency
response.

11. To perform an experiment to observe the working of BJT as an amplifier.

Note: At least 08 experiments are required to be performed.

N

CoNR~LNE
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OBJECT ORIENTED PROGRAMMING LAB.

Subject Code: BECE1-307 LTPC Duration: 24 Hrs.

0021

Course Objectives:
1. To provide the basic knowledge about control statements, looping statements, various 1/O

statements and various data structures.

2. To describe how to create classes in C++ for understanding of basic OOPS features.
3. To discuss various concepts of data hiding, function overloading and operator overloading.
Course Outcomes:

1.

Enable students to develop their skills in programming with C++.

2. To describe functions of creating constructors, destructor, inheritance, polymorphism and file

A~ w

10.

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

handling programs
Formulate problems as steps so as to be solved systematically.
Integrate robustness, reusability, and portability into large-scale software development.
EXPERIMENTS
[Classes and Objects] Write a program that uses a class where the member functions are
defined inside a class.
[Classes and Objects] Write a program that uses a class where the member functions are
defined outside a class.
[Classes and Objects] Write a program to demonstrate the use of static data members.
[Classes and Objects] Write a program to demonstrate the use of const data members.
[Constructors and Destructors] Write a program to demonstrate the use of zero argument
and parameterized constructors.
[Constructors and Destructors] Write a program to demonstrate the use of dynamic
constructor.
[Constructors and Destructors] Write a program to demonstrate the use of explicit
constructor.
[Initializer Lists] Write a program to demonstrate the use of initializer list.
[Operator Overloading] Write a program to demonstrate the overloading of increment and
decrement operators.
[Operator Overloading] Write a program to demonstrate the overloading of binary
arithmetic operators.
[Operator Overloading] Write a program to demonstrate the overloading of memory
management operators.
[Typecasting] Write a program to demonstrate the typecasting of basic type to class type.
[Typecasting] Write a program to demonstrate the typecasting of class type to basic type.
[Typecasting] Write a program to demonstrate the typecasting of class type to class type.
[Inheritance] Write a program to demonstrate the multilevel inheritance.
[Inheritance] Write a program to demonstrate the multiple inheritances.
[Inheritance] Write a program to demonstrate the virtual derivation of a class.
[Polymorphism] Write a program to demonstrate the runtime polymorphism.
[Exception Handling] Write a program to demonstrate the exception handling.
[Templates and Generic Programming] Write a program to demonstrate the use of function
template.
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21. [Templates and Generic Programming] Write a program to demonstrate the use of class
template

22. [File Handling] Write a program to copy the contents of a file to another file byte by byte.
The name of the source file and destination file should be taken as command-line
arguments,

23. [File Handling] Write a program to demonstrate the reading and writing of mixed type of
data.

Note: At least 15 experiments are required to be performed.

SOFT SKILLS-I
Subject Code: BHUMO-F91 LTPC
0021

Course Objectives
The course aims to cause a basic awareness about the significance of soft skills in professional
and interpersonal communications and facilitate an all-round development of personality.
Course Outcomes
At the end of the course, the student will be able to develop his/her personal traits and expose
their personality effectively.

UNIT-1
SOFT SKILLS- Introduction to Soft Skills, Aspects of Soft Skills, Identifying your Soft Skills,
Negotiation skills, Importance of Soft Skills, Concept of effective communication.
SELF-DISCOVERY- Self-Assessment, Process, Identifying strengths and limitations, SWOT
Analysis Grid.

UNIT-2
FORMING VALUES- Values and Attitudes, Importance of Values, Self-Discipline, Personal
Values - Cultural Values-Social Values-some examples, Recognition of one’s own limits and
deficiencies.

UNIT-3
ART OF LISTENING- Proxemics, Haptics: The Language of Touch, Meta Communication,
Listening Skills, Types of Listening, Listening tips.

UNIT-4
ETIQUETTE AND MANNERS- ETIQUETTE- Introduction, Modern Etiquette, Benefits of
Etiquette, Taboo topics, Do’s and Don’ts for Men and Women. MANNERS- Introduction,
Importance of manners at various occasions, Professional manners, Mobile manners.
CORPORATE GROOMING TIPS- Dressing for Office: Do’s and Don’ts for Men and Women,
Annoying Office Habits.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Butterfield, Jeff, ‘Soft Skills for Everyone’, Cengage Learning, New Delhi, 2010.
3. G.S. Chauhan and Sangeeta Sharma, ’Soft Skills’, Wiley, New Delhi, 2016.
4. Klaus, Peggy, Jane Rohman & Molly Hamaker, ‘The Hard Truth About Soft Skills’, Harper

Collins E-books, London, 2007.
5. S.J. Petes, Francis, ‘Soft Skills and Professional Communication’, Tata McGraw Hill
Education, New Delhi, 2011.
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ELECTRONIC DEVICES AND CIRCUITS - Il
Subject Code: BECE1-409 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To aware the students about Basic Electronic Circuits.
2. To update the Knowledge about small signal & large signal amplifier.
3. To analyze various types of circuits to generate signals.
4. Selection and specification of electronic components for industrial applications.
5. To understand working of switching circuits.
Course Outcomes:
1. After the completion of the course, the students could have learnt about the basic Electronic
Circuits, their operational characteristics and their applications.
2. To generate ability to understand various amplifiers including push pull and
complementary symmetry.
3. Design different types of feedback amplifiers and oscillator circuits.
4. To understand and analyze a stable multivibrators.
Unit-1 (12 Hrs.)
Single Stage Amplifiers: Classification of Amplifiers - Distortion in Amplifiers, Analysis of
CE, CC, and CB Configurations with simplified hybrid Model, Analysis of CE amplifier with
Emitter Resistance and Emitter follower, Miller's Theorem and its dual, Design of Single Stage
RC Coupled Amplifier using BJT.
Multistage Amplifiers: Frequency response — Single stage amplifiers, multistage amplifiers.
Couplings — Various coupling methods for multistage amplifiers.
Unit-11 (12 Hrs.)
Transformer coupled audio amplifier: construction, working, efficiency & distortion
analysis: Classifications: class-A, Class-B, class-AB and Class-C amplifiers, efficiency.
Push-Pull Amplifiers — operation of Class-B push-pull amplifier, crossover distortion,
transistor phase inverter, complementary symmetry amplifier.
UNIT-H11 (12 Hrs.)
Feedback Amplifiers — Feedback concept, advantages and disadvantages of negative and
positive feedback. Analysis of Ri, Ro, Ai, Ay with and without feedback
Oscillators: Classification of Oscillators, frequency and frequency stability of oscillatory
circuits, Hartley Oscillator, Colpitts Oscillators, Clapp Oscillator, Crystal Oscillator, Phase Shift
Oscillator, Wein Bridge Oscillator.
Unit-1V (12 Hrs.)
A Stable Multivibrators: A stable Collector coupled and emitter coupled multivibrator,
complementary Transistor A stable multivibrator.
Switching Characteristics of Devices: Diode and transistor as electronic switch.
Recommended Books:
1. Millman, Jacob, Halkias Christos C. and Satyabratajit, ‘Electronic Devices and Circuits’,
Tata McGraw Hill, New Delhi.
2. Boylestad Nashelsky, ‘Electronic Devices and Circuit Theory’, Pearson Education.
3. Floyd, L. Thomas, ‘Electronic Devices’, Pearson Education.
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4. Sedra, S. Adel and Smith, C. Kenneth, ‘Microelectronic Circuits’, Oxford University Press,
New York.
5. Streetman Ben J., Sanjay Banerjee, ‘Solid State Electronic Devices’, PHI.

ANALOG COMMUNICATION SYSTEMS
Subject Code: BECE1-410 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To understand various wave propagation concepts.
2. To provide the students about the concepts of analog modulation techniques
3. To provide the detailed knowledge about AM transmission and AM reception
4. To impart the knowledge about FM transmission and FM reception.
Course Outcomes:
An ability to learn analog communication system and modulation techniques
An ability to understand design of useful circuits required in analog communication system.
An ability to explore working of transmitter and receiver circuits used in communication.
To analyze the performance of AM/FM transmission and reception.
Unit-1 (12 Hrs.)

Analog Modulation Techniques: Introduction, Theory of Amplitude Modulation: AM Power
Calculations, AM Modulation with a Complex wave, Theory of Frequency Modulation (FM):
Spectra of FM Signals, Narrow Band and Wide Band FM, Theory of Phase Modulation,
Comparison of AM and FM, Comparison of PM and FM, Concepts of VSB/ISB/SSB, Pre-
emphasis and De-emphasis.
SSB Transmission/SSB Reception: Advantages of SSB transmission, Generation of SSB:
Independent Side-Band Systems (ISB), Vestigial Side-Band Modulation (VSB). SSB Product
Demodulator, Balanced Modulator as SSB Demodulator, ISB/Suppressed Carrier receiver,
Applications of FM with Band ranges.

Unit-11 (12 Hrs.)
AM Transmission/AM Reception: Introduction, Generation of Amplitude Modulation, Basic
Principles of AM Generation: Square law Diode Modulation, Suppressed Carrier AM
Generation, Ring Modulator, Balanced Modulator. Tuned Radio Frequency (TRF) Receiver,
Basic Elements of AM Super-heterodyne receiver: RF Amplifiers Characteristics-Sensitivity,
Selectivity, Image Frequency Rejection, Mixers, Tracking and Alignment, Local Oscillator, IF
Amplifier, AM Detectors: Envelope or Diode Detector, AGC, AM Receiver using Transistors
Communication Receiver, Applications of AM with different Band ranges

Unit-111 (12 Hrs.)
FM Transmission/FM Reception: Generation of FM by Direct Methods. Indirect Generation
of FM: The Armstrong Method, FM Stereo Transmission.FM Receiver Direct Methods of
Frequency Demodulation: Slope Detector, Travis Detector Foster Seeley or Phase
Discriminator, Indirect methods of FM Demodulation: FM Detector using PLL and Stereo FM
Multiplex Reception.

el A

Unit-1V (12 Hrs.)
Wave Propagation: Free space equation, Reflection from earth’s surface, Surface and Space
wave propagation, Range of space wave propagation, Effective earth’s radius, Duct
propagation, Troposphere propagation. Structure of ionosphere, propagation of radio waves
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through ionosphere, Critical frequency, Maximum usable frequency, Optimum working
frequency, lowest usable high frequency, virtual height, Skip Distance, Effect of earth’s
magnetic field.

Recommended Books:

1. George Kennedy, 'Electronic Communication System', McGraw Hill.

2. Gary M. Miller and Jeffery S. Beasley, 'Modern Electronic Communications', PHI.

3. Simon Haykin, '‘Communication Systems', \Wiley.

4. Wayne Tomasi, 'Electronics Communication systems', Pearson Publishers.

5. Proakis, 'Communication Systems', McGraw Hill.

DIGITAL ELECTRONICS
Subject Code: BECE1- 411 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide knowledge about basics of digital electronics.
2. To impart knowledge about designing of digital circuits.
3. Students will use schematics and symbolic Algebra to represent digital gates in the creation
of solutions to design problems
Course Outcomes:
1. Students will simplify a digital design problem as part of the systematic approach to solve a
problem.
2. To analyze and understand various sequential circuits & various Digital Logic families.
3. Todesign Analog to Digital and Digital to Analog converters and finite state machines.
Unit-1 (12 Hrs.)
Fundamentals of Digital Techniques: Digital signal, logic gates: AND, OR, NOT, NAND,
NOR, EX-OR, EX-NOR, Boolean algebra. Review of Number systems. Binary codes: BCD,
Excess-3, Gray, EBCDIC, ASCII, Error detection and correction codes.
Digital Logic Families: Switching mode operation of p-n junction, bipolar and MOS. devices.
Bipolar logic families: RTL, DTL, DCTL, HTL, TTL, ECL, MOS, and CMOS logic families.
Tristate logic, Interfacing of CMOS and TTL families.
Unit-11 (12 Hrs.)
Combinational Design Using Gates: Design using gates, Karnaugh map and Quine Mcluskey
methods of simplification.
Combinational Design Using MSI Devices: Multiplexers and Demultiplexers and their use as
logic elements, Decoders, Adders / Subtractors, BCD arithmetic circuits, Encoders, Decoders /
Drivers for display devices.
Unit-111 (12 Hrs.)
Sequential Circuits: Flip Flops: S-R, J-K, T, D, master-slave, edge triggered, shift registers,
sequence generators, Counters, Asynchronous and Synchronous Ring counters and Johnson
Counter, Design of Synchronous and Asynchronous sequential circuits.
Unit-1V (12 Hrs.)
A/D and D/A Converters: Sample and hold circuit, weighted resistor and R -2 R ladder D/A
Converters, specifications for D/A converters. A/D converters: Quantization, parallel -
comparator, successive approximation, counting type, dual-slope ADC, specifications of ADCs.
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Programmable  Logic  Devices: ROM, PLA, PAL, FPGA and CPLDs.
Finite State Machines: Finite state model, Memory elements and their excitation functions,
Synthesis of Synchronous sequential circuits, Capabilities and limitations of FSM,
Design, Modelling and Simulation of Moore and Mealy machines.

Recommended Book:

1. R.P.Jain, 'Modern Digital Electronics', Tata McGraw Hill.

2. Malvino & Leach, 'Digital Principles and Applications’, McGraw Hill.

3. Taub & Schilling, 'Digital Integrated Electronics’, Tata McGraw Hill.

ELECTROMAGNETIC FIELD THEORY
Subject Code: BECE1-412 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To provide knowledge about the propagation of electromagnetic wave along different
mediums like guided, unguided medias and in space with basic understanding of
transmission lines and the method of solving different problems related to it.

2. Study of physical concept and all the important fundamental parameters of transmission
lines and waveguides.

Course Outcomes:

1. Examine the phenomena of wave propagation in different media and its interfaces and in
applications of microwave engineering.

2. An ability to understand the concepts of magnetic field and magnetic field intensity.

3. Analyze Maxwell’s equation in different forms (differential and integral) and apply them to
diverse engineering problems.

4. To understand transmission lines and smith chart.

Unit-1 (12 Hrs.)

Introduction: Fundamental of vector algebra, Scalar & vector fields, Introduction and

transformation on different coordinate systems: (rectangular, cylindrical and spherical co-

ordinate system). Introduction to line, surface and volume integrals, definition of gradient,
divergent and curl of a vector and their physical significance.
Unit-11 (12 Hrs.)

Electrostatics: Principal of Coulomb's law, definition of electric field intensity from point

charges, field due to continuous distribution of charges on an infinite and finite line, Electric

Field due to an infinite uniformly charged sheet. Gauss law and its applications, Electric flux

density, potential fields due to electric dipole, Laplace and Poison equations.

Magneto statics: Definition and explanation on Magnetic Field intensity due to a finite and

infinite wire carrying current. Magnetic field intensity on rectangular loop carrying current,

Amperes Circuital law and its applications, Biot-savart law, the Lorentz force equation for a

moving charge, Magnetic Vector Potential.

Unit-111 (12 Hrs.)

Time Varying EM Fields: Maxwell's equation in differential and integral vector form and their

interpretations, continuity of currents, conduction and displacement current, boundary

conditions, Helmholtz equations, uniform plane wave in dielectric and conductor media, skin
effect and depth of penetration, reflection and refraction of plane waves at boundaries for
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normal incidence and surface impedance. Energy Flow and Poynting theorem, interpretation of
ExH, Simple application, complex pointing vector.
Unit-1V (12 Hrs.)

Transmission Lines: Transmission line model, parameters and properties of transmission line
equations, reflections in transmission lines: voltage, current and impedance relations-open, short
circuit and matched lines, Standing wave ratio: impedance matching, quarter and half wave
lines, single stub and double stub matching: circle diagram —Smith chart.
Recommended Books:
1. Matthew N.O. Sadiku, 'Elements of Engineering Electromagnetics’, Oxford University Press.
2. William Hayt, 'Engineering Electromagnetics', Tata McGraw-Hill.
3. N. Narayana Rao, ‘'Elements of Engineering Electromagnetics’, Pearson Education.
4. R.F. Jordan, 'Electromagnetic Waves & Radio System’, Prentice Hall India.
5. Bhag Singh Guru and Huseyin R. Hiziroglu, 'Electromagnetic Field Theory Fundamentals,

Cambridge University Press.

NEURAL NETWORKS AND FUZZY LOGIC
Subject Code: BECE1-456 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The students should be made to:
1. Learn the various soft computing frame works.
2. Be familiar with design of various neural networks.
3. Learn about the concepts of Fuzzification and De-Fuzzification.
4. Describe various optimization techniques.
Course Outcomes:
Students will be able to:
1. Apply various soft computing frame works.
2. Design of various neural networks.
3. Use fuzzy logic and Fuzzy rules.
4. Learn and understand various optimization techniques.

UNIT-1 (12 Hrs.)
Neural Networks: History, Overview of Biological Neuro-System, Terminology of Artificial
Neural Network, Comparison of BNN and ANN, Mathematical Models of Neuron, ANN
Architecture, Topology, Fundamental Learning Laws, Learning Paradigms-Supervised,
Unsupervised and reinforcement Learning.

UNIT-I1 (12Hrs)
Perceptron Architecture: Single layer perceptron, Perceptron Learning Rules, Multi-layer
perceptron, Back Propagation Algorithm, Associative Memories, Hopfield Networks,
Competitive Learning, Self-organizing Maps, ART Networks, Applications of Artificial Neural
Networks.

UNIT-I11 (12 Hrs.)

Introduction to Fuzzy Logic, Classical and Fuzzy Sets: Overview of Classical Sets, Linguistic
Variables, Membership Function, Fuzzification, De-Fuzzification to Crisp Sets, Operations on
Fuzzy Sets: Compliment, Intersections, Unions, Combinations of Operations, Aggregation
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Operations, Fuzzy rule generation (IF-THEN), Applications of Fuzzy Logic.
UNIT-1V (12 Hrs.)
Neuro-Fuzzy System: Introduction and Architecture of Neuro-Fuzzy Networks.
Introduction to different Optimization Techniques: Genetic Algorithm, Particle Swarm
Optimization, Biogeography Based Optimization, Bacterial Forging Optimization, Detailed
study of Genetic Algorithm, GA in problem solving, Implementation of GA.
Recommended Books:
. N. Yegnanarayana, 'Artificial Neural Network', PHI.
2. LaureneFausett, 'Fundamental of Neural Networks', Pearson.
3. Simon Haykin, 'Neural Networks', Pearson.
4. S. Rajasekaran and GA  Vijayalakshmi, 'Neural Networks, Fuzzy Logic and Genetic
Algorithms', PHI.
. Timothy J. Ross, 'Fuzzy Logic with Engineering’, John Wiley.
. S.N. Sivanandam, 'Introduction to Fuzzy Logic using MATLAB', Springer.
. Ahmad M. Ibrahim, 'Introduction to Applied Fuzzy Electronics', PHI.

[
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DATA STRUCTURES AND ALGORITHMS
Subject Code: BECE1-457 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand basic data structures and algorithms.
2. To use object oriented programming to implement data structures.
3. To introduce linear, non-linear data structures and their applications.
4. To understand the different methods of organizing large amount of data.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Select basic data structures and algorithms for autonomous realization of simple programs
or program parts.
2. Formulate new solutions for programming problems or improve existing code using learned
algorithms and data structures.
3. Demonstrate advantages and disadvantages of specific algorithms and data structures.
4. To evaluate algorithms and data structures in terms of time and memory complexity of basic
operations.
Unit-1 (12 Hrs.)
Introduction: Data types, data structures, abstract data types, the running time of a program,
the running time and storage cost of algorithms, complexity, asymptotic complexity, big O
notation, obtaining the complexity of an algorithm.
Development of Algorithms: Notations and Analysis, Storage structures for arrays - sparse
matrices - structures and arrays of structures, Stacks and Queues: Representations,
implementations and applications.
Unit-11 (12 Hrs.)
Linked Lists: Singly linked lists, linked stacks and queues, operations on Polynomials, Doubly
Linked Lists, Circularly Linked Lists, Operations on linked lists- Insertion, deletion and
traversal, dynamic storage management — Garbage collection and compaction.
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Trees: Basic terminology, General Trees, Binary Trees, Tree Traversing: in-order, pre-order
and post-order traversal, building a binary search tree, Operations on Binary Trees - Expression
Manipulations - Symbol Table construction, Height Balanced Trees(AVL), B-trees, B+ -trees.
Unit-111 (12 Hrs.)
Graphs: Basic definitions, representations of directed and undirected graphs, the single-source
shortest path problem, the all-pair shortest path problem, traversals of directed and undirected
graphs, directed acyclic graphs, strong components, minimum cost spanning tress, articulation
points and biconnected components, graph matching.
Unit-1V (12 Hrs.)
Sorting and Searching Techniques: Bubble sorting, Insertion sort, Selection sort, Shell sort,
Merge sort, Heap and Heap sort, Quick sort, Radix sort and Bucket sort, Address calculation,
Sequential searching, Binary Searching, Index searching, Hash table methods.
Recommended Books:
1. J.P. Tremblay and P.G. Sorenson, 'An Introduction to Data Structures with Applications,
Tata McGraw Hill.
2. S. Sahni, 'Data Structures, Algorithms ad Applications in C++', WCB/McGraw Hill.
3. Aho, Ullman and Hopcroft, ' Data Structures and Algorithms', Addison-Wesley.
4.Y. Langsam, M.J. Augenstein and A.M. Tenenbaum, 'Data Structures using C', Pearson
Education.
5. Richard F. Gilberg, Behrouz A. Forouzan, 'Data Structures — A Pseudocode Approach with
C', Thomson Brooks / COLE.

RADAR AND SONAR ENGINEERING
Subject Code: BECE1-458 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand theoretical principals underlying RADAR.
2. To understand the modern navigation system and general propagation phenomena.
3. Learn the fundamentals of physical acoustics and SONAR.
Course Outcomes:
1. Develop basic understanding of various types of RADARs and its applications.
2. Develop the ability to understand and design basic RADAR and SONAR systems.
3. Use of physical acoustics, electromagnetic, wireless communication and mathematics to
understand fundamentals of RADAR and SONAR.
Unit-1 (12 Hrs.)
Introduction to Radar: Radar Block Diagram & operation, Radar Frequencies, Radar
development, Application of Radar.
Radar Equation: Simple form of Radar Equation, Prediction of Range performance, Minimum
Detectable signal, Receiver noise, Signal to Noise ratio, Transmitter Power, Pulse repetition
frequency &range ambiguities, System losses, Propagation effects.
Unit-11 (12 Hrs.)
Continuous Wave (CW) &Frequency Modulated Radar: The Doppler effect, CW Radar,
Frequency-modulated CW Radar, Multiple Frequency CW Radar.
MTI & Pulse Doppler RADAR: Introduction, Delay Line Cancellers, Multiple or staggered,
Pulse repetition frequencies, Range-Gated Doppler Filters, Digital Signal Processing, Other
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MTI delay line, Limitation of MTI performance, Noncoherent MTI, Pulse Doppler Radar, MTI
from a moving platform.
Tracking RADAR: Tracking with Radar, Sequential Lobbing, Conical Scan, Monopulse
Tracking Radar, Tracking in range.

Unit-111 (12 Hrs.)
Types of SONAR Systems: active and passive, sonar equations, propagation characteristics of
the medium, transmission loss and spreading effects, beam forming and steering, detection
threshold, square law detector, cross-correlation detector.

Unit-1V (12 Hrs.)
Modern SONAR systems: signal and noise models, temporal sampling and quantization-
spatial sampling and beam forming, band shifting, filtering and smoothing, decision processing,
block diagram of active and passive sonars.
Correlation Receivers and Matched Filters: Advanced Sonar Signal Processing functions,
adaptive beam forming, synthetic aperture arrays, automated decision-making.
Recommended Books:
1. Byron’s Edde, 'Radar Principles technologies', Pearson.
2. Merrill 1. Skolnik, 'Introduction to Radar Systems', Tata McGraw Hill.
3. K.K. Sharma, 'Fundamentals of Radar and Sonar Engineering’, S.K. Kataria & Sons.

WEB TECHNOLOGIES
Subject Code: BECE1-459 LTPC Duration: 48 Hrs.
3003

Course Objectives:

1. To learn the concepts of www including browser and HTTP protocol.

2. List the various HTML tags and use them to develop the user friendly web pages.

3. To define the Cascading Style Sheets(CSS) with its types and use them to provide the styles
to the web pages at various levels.

4. To use the JavaScript to develop the dynamic web pages.

Course Outcomes:

After completion of the course students will be able to:

1. Describe the concepts of WWW including browser and HTTP protocol.

2. Develop the modern web pages using the HTML and CSS features with different layouts as
per need of applications.

3. Use server side scripting with PHP to generate the web pages dynamically using the
database
connectivity.

4. Develop the modern Web applications using the client and server side technologies and the
web design fundamentals.

Unit-1 (12 Hrs.)

Introduction: Concept of WWW, Internet and WWW, HTTP Protocol: Request and Response,

Web browser and Web servers, Features of Web 2.0

Web Design: Concepts of effective web design, Web design issues including Browser,

Bandwidth and Cache, display resolution, Look and Feel of the Website, Page Layout and

linking, User centric design, Sitemap, Planning and publishing website, Designing effective

navigation.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
Page 19 of 60



MRSPTU B.TECH. ELECTRONICS & COMMUNICATIONS ENGG. (SEM 3-8)
SYLLABUS 2016 BATCH ONWARDS

Unit-11 (12 Hrs.)
HTML.: Basics of HTML, formatting and fonts, commenting code, color, hyperlink, lists,
tables, images, forms, XHTML, Meta tags, Character entities, frames and frame sets, Browser
architecture and Web site structure. Overview and features of HTML5
Unit-111 (12 Hrs.)
Style Sheets: Need for CSS, introduction to CSS, basic syntax and structure, using CSS,
background images, colors and properties, manipulating texts, using fonts, borders and boxes,
margins, padding lists, positioning using CSS, CSS2, Overview and features of CSS3
Unit-1V(12Hrs.)
JavaScript: Client side scripting with JavaScript, variables, functions, conditions, loops and
repetition, Pop up boxes, Advance JavaScript: Javascript and objects, JavaScript own objects,
the DOM and web.
Recommended Books:
1. Ralph Moseley and M.T. Savaliya, 'Developing Web Applications', Wiley-India.
2. Joel Sklar, 'Web Design’, Cengage Learning.
3. Harwani, 'Developing Web Applications in PHP and AJAX', McGraw Hill.
4. P.J. Deitel & H.M. Deitel, 'Internet and World Wide Web How to program’, Pearson.

ELECTRONICS DEVICES AND CIRCUITS LAB - 11
Subject Code: BECE1-413 LTPC Duration: 24 Hrs.
0021

Course Objectives:

1. To understand the characteristics of various semiconductor devices

2. To understand various sources of oscillations

3. Able to understand, identification and selection of various amplifiers.

4. To make the students aware about the various multivibrator circuits.

Course Outcomes:

1. An ability to understand different types of electronics devices and circuits

2. An ability to design and conduct experiments, as well as to analyse and interpret output.
EXPERIMENTS

. To study frequency response of a tuned amplifier.

. To demonstrate and study a two stage RC coupled amplifier.

. To demonstrate and study a Transformer coupled amplifier.

. To observe the response of RC phase shift oscillator and determine frequency of oscillation.

. To observe the response of Hartley oscillator and determine frequency of oscillation.

. To observe the response of Colpitt’s oscillator and determine frequency of oscillation.

. To observe the response of Wien Bridge oscillator and determine frequency of oscillation

. To demonstrate working of a JFET and study its V-1 characteristics.

. To experimentally study working of JFET as an amplifier.

10. To understand and plot working of Astable Multivibrator.

11. To understand and plot working of Monostable Multivibrator.

OO ~NO O WN P

Note: At least 08 experiments are required to be performed.
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ANALOG COMMUNICAION SYSTEM LAB
Subject Code: BECE1-414 LTPC Duration: 24 Hrs.
0021

Course Objectives:
1. To familiarize with modulation & demodulation techniques and study their waveforms on
oscilloscope.
2. To impart working knowledge of VVoltage Controlled Oscillator.
3. To familiarize students with the functions of oscillators, filters, amplifiers, LC networks,
modulators, limiters, mixers, and detectors in AM, FM, PM, SSB, and PLL circuits.
Course Outcomes:
1. An ability to perform transmission of signals from transmitter to receiver using various
analog
modulation and demodulation techniques.
2. Study of transmission and reception process.
EXPERIMENTS
1. To study Amplitude Modulation using a transistor and determine depth of modulation.
To study envelope detector for demodulation of AM signal and observe diagonal peak
clipping effect.
Frequency Modulation using Voltage Controlled Oscillator.
Generation of DSB-SC signal using Balanced Modulator.
Generation of Single Side Band (SSB) signal.
Study of Phase Lock Loop (PLL) and detection of FM Signal using PLL.
Measurement of Noise Figure using a noise generator.
Study functioning of Super heterodyne AM Receiver.
Familiarization of PLL, measurement of lock/captures range, frequency demodulation, and
frequency multiplier using PLL.
10. Measurement of Sensitivity, Selectivity and Fidelity of radio receivers.

N
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Note: At least 08 experiments are required to be performed.

DIGITAL ELECTRONICS LAB
Subject Code: BECE1-415 LTPC Duration: 24 Hrs.
0021

Course Objectives:
1. To give students a practical knowledge about all types of digital circuits.
2. To give students a working knowledge to connect digital circuits and verify their truth
tables.
3. To give students a knowledge about integrated circuits of different combinational and
sequential circuits.
Course Outcomes:
1. An ability to test and verify working and truth tables of combinational and sequential circuits.
2. Working knowledge of different converters.
3. To perform multiplexer and demultiplexer.
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EXPERIMENTS

1. To Study of Logic Gates: Truth-table verification of OR, AND, NOT, XOR, NAND and
NOR gates and their Realization of OR, AND, NOT and XOR functions using universal
gates.

2. To Realize of Half Adder using Logic gates.

3. To Realize of Full Adder using Logic gates.

4. To Realize of Half Subtractor using Logic gates

5. To Realize of Full Subtractor using Logic gates

6. To Design 4-Bit Binary-to-Gray Code Converter.

7. To Design 4-Bit Gray-to-Binary Code Converter.

8. To study and design 4-Bit magnitude comparator using logic gates.

9. To study and design multiplexer Truth-table and their verification.

10. Realization of Half adder and Full adder using MUX.

11. To study and design Demultiplexer Truth table and their verification

12. Realization of Half subtractor and Full subtractor using DEMUX.

13. To study and verify Truth-table of RS, JK, D, JK Master Slave Flip Flops.

14. To design MOD-7 Synchronous up-counter using JK/RS/D Flip Flops.

15. To Study different shift registers, viz. SIPO, SISO, PIPO, PISO.

Note: At least ten experiments are required to be performed.

SOFT SKILLS-II
Subject Code: BHUMO-F92 LTPC
0021

Course Objectives
The course aims to address various challenges of communication as well as behavioural skills
faced by individual at work place and organisations. Also, it aims to enhance the employability
of the students.
Course Outcomes
At the end of the course the student will be able to understand the importance of goal setting.
They will also be able to handle stress in their lives and future in a better way.
UNIT-1
DEVELOPING POSITIVE ATTITUDE- Introduction. Formation of attitude. Attitude in
workplace. Power of positive attitude. Examples of positive attitudes. Negative attitudes.
Examples of negative attitude. overcoming negative attitude and its consequences.
IMPROVING PERCEPTION- Introduction. Understanding perception. perception and its
application in organizations.
UNIT-2
CAREER PLANNING-Introduction. Tips for successful career planning. Goal setting-
immediate, short term and long term. Strategies to achieve goals. Myths about choosing career.
UNIT-3
ART OF READING-Introduction. Benefits of reading. Tips for effective reading. the SQ3R
technique. Different stages of reading. determining reading rate of students. Activities to
increase the reading rate. Problems faced. Becoming an effective reader.
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UNIT-4
STRESS MANAGEMENT - Introduction. meaning. positive and negative stress. Sources of
stress. Case studies. signs of stress. Stress management tips. Teenage stress.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Rizvi, M. Ashraf, ‘Effective Technical Communication’, McGraw Hill.
3. Mohan Krishna & Meera Banerji, ‘Developing Communication Skills’, Macmillan.
4. Kamin, Maxine, ‘Soft Skills Revolution: A Guide for Connecting with Compassion for
Trainers, Teams & Leaders’, Pfeiffer & Amp; Company, Washington, DC, 2013.

LINEAR INTEGRATED CIRCUITS
Subject Code: BECE1-516 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To introduce the basic building blocks of linear integrated circuits.

2. To learn the linear and non-linear applications of operational amplifiers.

3. To introduce the theory and applications of analog multipliers and PLL.

4. To learn the theory of ADC and DAC.

5. To introduce the concepts of waveform generation and introduce some special function ICs.

Course Outcomes:
Upon Completion of the course, the students will be able to:
1. Design linear and nonlinear applications of op —amps.
2. Design applications using analog multiplier and PLL.
3. Design ADC and DAC using op —amps.
4. Generate waveforms using op — amp circuits.
5. Analyse special function ICs.

Unit—I (10 Hrs.)
Introduction to Op—Amp: Operational Amplifier, Block diagram, analysis and its schematic
symbol, interpretation of IC 741 datasheet and characteristics, practical op—amp, all important
electrical parameters and their values, Op-amp applications in open loop configuration.
Concept of Feedback, Op—Amp with Negative Feedback: Introduction and Block diagram
representation of feedback configurations, Voltage Series feedback amplifier, Voltage Shunt
feedback and derivation of important electrical parameters.

Unit-11 (14 Hrs.)
Introduction to Operational Amplifiers and Characteristics: Introduction, Block diagram,
characteristics and equivalent circuits of an ideal op-amp, various types of Operational
Amplifiers and their applications, Power supply configurations for OP-AMP applications,
inverting and non-inverting amplifier configurations.
The Practical op-amp: Introduction, input offset voltage, offset current, thermal drift, Effect of
variation in power supply voltage, common-mode rejection ratio, Slew rate and its Effect, PSRR
and gain —bandwidth product, frequency limitations and compensations, transient response,
interpretation of TLO82 datasheet.
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Unit-111 (14 Hrs.)
Amplifiers and Oscillators: Summing amplifier, Integrators and differentiators,
Instrumentation amplifier, Differential input and differential output amplifier, Voltage-series
feedback amplifier, Voltage-shunt feedback amplifier, Log/ Antilog amplifier, isolation
amplifiers, Triangular/rectangular wave generator, phase-shift oscillators, Wein bridge
oscillator, analog multiplier-MPY 634, VCO.
Active Filters: Characteristics of filters, Classification of filters, Magnitude and frequency
response, Butterworth 1st and 2nd order Low pass, High pass and band pass filters, Chebyshev
filter characteristics, Band reject filters, notch filter: all pass filters, self-tuned filters.

Unit-1V (10 Hrs.)
Advanced applications: Applications as Frequency Divider, PLL, AGC, AVC using op-AMP
and analog multipliers, Amplitude modulation using analog multiplier, Frequency Shift Keying,
simple OP-AMP Voltage regulator, Fixed and Adjustable Voltage Regulators, Dual Power
supply, Basic Switching Regulator and characteristics of standard regulator ICs — TPS40200,
TPS40210, ADC TL0820 & DAC- 7821.
Recommended Books:
1. Ramakant A. Gayakward, 'Op—Amps & Linear Integrated Circuits', Pearson Education.
2. William D. Stanley, 'Operational Amplifiers with Linear Integrated Circuits', Merrill

Publishing Company.

3. Millman & Grabal, ‘Micro Electronics', Tata McGraw Hill.

MICROPROCESSOR AND INTERFACING
Subject Code: BECE1-517 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To understand the basic architecture of 8 and 16-bit microprocessor.
2. To understand interfacing of microprocessor with memory and peripheral chips involving
system design.
3. To understand the techniques for faster execution of instructions and improve the
performance of microprocessor.
4. To understand the concepts of multi core processor.
Course Outcomes:
1. The students will able to write program to run on 8085 microprocessor based systems.
2. Design system using memory chips and peripheral chips.
3. Understand and devise techniques for faster execution of instructions, improve speed of
operations and enhance performance of microprocessors.
UNIT-1 (10 Hrs.)
Introduction: Introduction to microprocessor, Intel 8085 microprocessor architecture and pin
diagram, Data flow to/from memory, from/to microprocessor unit, multiplexing and de-
multiplexing of address data bus. Bus timings, T state, machine cycle, timing diagram,
Memories- RAM, DDR/SDR, ROM, EROM, EPROM, EEPROM, Flash Memory, Cache
Memory.
UNIT-I1 (14 Hrs.)
Programming with 8085: Addressing modes, Detail study of 8085 instruction set. I/O and
Memory mapping, Interfacing I/O Devices, Interrupts, stack and subroutines, Counter and Time
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Delays, Code conversion, BCD Arithmetic and 16-bit data operations, Programming techniques
with additional instructions, Program Debugging.

UNIT-I11 (14 Hrs.)
Interfacing with 8085: Architecture, interfacing and programming of 8155/8156
(programmable 1/0 port timer), 8251(universal synchronous, asynchronous receiver
transmitter), 8253/ 8254 (programmable interval timer), 8255 (programmable peripheral
interface), 8279 (keyboard display controller), and 8257 (direct memory access controller).

UNIT IV (10 Hrs.)
Other Microprocessor and interfacing: 8086 -Block diagram, Architecture, pipelining, flag
register, register bank operation, memory segmentation, addressing modes. Introduction to
80186, 80286, 80386, 80486 and Pentium and their comparison, Comparative study of 8-bit
microprocessors: Intel 8085, Motorola 6800, Zilog Z-80.
Recommended Books:
1. R.S. Gaonkar, 'Microprocessor Architecture Programming and Applications with the 8085
Penram International Pub.
2. D.V. Hall, 'Microprocessor and Interfacing Programming and Hardware', McGraw Hill Co.
3. Barry B. Brey, 'The Intel Microprocessors, Architecture Programming and Interfacing, PHI
Publications.
4. B. Ram, Dhanpat Ra, 'Fundamentals of Microprocessor and Microcontrollers'.

DIGITAL COMMUNICATION SYSTEMS
Subject Code: BECE1-518 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To provide knowledge about basics of Communication system and various digital
modulation and demodulation techniques.

2. To learn design of useful circuits required in communication system.

3. To provide knowledge about various transmitter and receiver circuits used in
communication.

4. To provide students with tools for communication signal analysis.

Course Outcomes:

1. To understand the various blocks/stages in a digital communication system.

2. Analyze the performance of a baseband and pass band digital communication system.

3. Perform the time and frequency domain analysis of the signals in a digital communication
system.

4. Analyze the performance of various multiplexing techniques.

Unit-1 (10 Hrs.)

Introduction: Block Diagram of Digital Communication System, Advantages of Digital

communication system over Analog communication systems, Sampling theorem, Signal

reconstruction in time domain, Practical and Flat Top Sampling, Sampling of Bandpass Signal,

Aliasing Problem, Uniform and Non-uniform quantization. Signal to Quantization ratio of

Quantized Signal.
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Unit-11 (12 Hrs.)
Baseband Transmission: Line Coding & its properties. Various types of PCM waveforms.
Attributes of PCM waveforms, M-ary Pulse Modulation waveforms, Differential pulse code
modulation, Multiplexing PCM signals, Delta modulation, Idling noise and slope overload,
Adaptive delta modulation, Adaptive DPCM, Comparison of PCM and DM.

Unit-111 (10 Hrs.)
Baseband Detection: rror performance degradation in communication systems, En/No
parameter, Matched filter and its derivation, Inter-Symbol Interference (I1SI), Nyquist criterion
for zero ISl & raised cosine spectrum, Correlation detector decision threshold and error
probability for binary unipolar (on-off) signaling.

Unit-1V (16 Hrs.)
Band-pass Modulation and Demodulation: Types of digital modulation, Wave forms for
Amplitude, Frequency and Phase Shift Keying, Method of generation and detection of coherent
& non-coherent binary ASK, FSK & PSK, Differential phase shift keying, Quadrature
modulation techniques, M-ary FSK, Minimum Shift Keying (MSK), Probability of error and
comparison of various digital modulation techniques.
A base band signal receiver, Probability of error, The Optimum filter, Matched Filter,
Probability of error in Matched filter, Coherent reception, Coherent reception of ASK, PSK and
FSK, Non-Coherent reception of ASK, FSK, PSK and QPSK, Calculation of bit error
probability of BPSK and BFSK, Error probability for QPSK.
Multiplexing Techniques: Time division multiplexing, Frequency division multiplexing, code
division multiplexing, Introduction to upcoming techniques of transmission.
Recommended Books:
1. Simon Haykin, '‘Communication Systems', Wiley Publication.
2. Bernard Sklar, 'Digital Communication-Fundamentals and Applications', Pearson Education

India.
3. Miller Gary M., 'Modern Electronic Communication', Prentice Hall.
4. John Proakis, 'Digital Communications', Tata McGraw Hill.
5. Wayne Tomsi, 'Electronic Communication Systems, Fundamentals Through Advanced
Pearson Education.

LINEAR INTEGRATED CIRCUITS LAB
Subject Code: BECE1-519 LTPC Duration: 21 Hrs.
0021

Course Objectives:

1. To study the applications of op-amp as summing, scaling, averaging, instrumentation
amplifiers, saw-tooth generator, zero-crossing detector and Schmitt trigger.

2. To study design of delay circuit using 555 timer and design a series regulator.

Course Outcomes:

At the end of the course, the student should be able to:

1. Design oscillators and amplifiers using operational amplifiers.

2. Design filters using Op-amp and perform experiment on frequency response.

3. Analyze the working of voltage control oscillator.

4. Design DC power supply using ICs.
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EXPERIMENTS
To study differential amplifier configurations.
To measure the performance parameters of an Op amp.
Application of Op amp as Inverting and Non Inverting amplifier.
To study frequency response of an Op Amp
To use the Op-Amp as summing, scaling & averaging amplifier.
To use the Op-Amp as Instrumentation amplifier
Design differentiator and Integrator using Op-Amp.
Application of Op Amp as Log and Antilog amplifier. Design Low pass, High pass and
Band pass 1st order butterworth active filters using Op Amp.
9. Design Phase shift oscillator using Op-Amp.
10. Design Wein Bridge oscillator using Op-Amp.
11. Application of Op Amp as Sawtooth wave generator.
12. Application of Op Amp as Zero Crossing detector and window detector.
13. Application of Op Amp as Schmitt Trigger.
14. Design a delay circuit using 555 timer.
15. Design of a function generator
16. Design of a VVoltage Controlled Oscillator

ONoGa~WONE

Note: At least 12 experiments are required to be performed.

MICROPROCESSOR LAB.
Subject Code: BECE1-520 LTPC Duration: 21 Hrs.
0021

Course Objectives:
The student should be made to:
1. Introduce assembling language Programming concepts and features.
2. Write assembling language Programming for arithmetic and logical operations in 8085.
3. Differentiate Serial and Parallel Interface.
4. Interface different 1/0Os with Microprocessors.
Course Outcomes:
At the end of the course, the student should be able to:
1. Write assembling language Programmes for fixed and Floating Point and Arithmetic
2. Interface different 1/0s with processor.
3. Generate waveforms using Microprocessors.
4. Execute Programs in 8085.
EXPERIMENTS
Study of 8085 and 8086 Microprocessor Kits.
Write a program to add two 8-bit number using 8085.
Write a program to add two 16-bit number using 8085.
Write a program to subtract two 8-bit number using 8085.
Write a program to subtract two 16-bit number using 8085.
Write a program to multiply two 8 bit numbers by repetitive addition method using 8085.
Write a program to sort series using bubble sort algorithm using 8085.
Write a program to copy 12 bytes of data from source to destination using 8086.

NGO~ wWNE
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9. Write a program to find maximum and minimum from series using 8086.

10. Write a program to control the operation of stepper motor using 8085/8086
microprocessors and 8255 PPI.

11. Write a program to control speed of DC motor using 8085/8086 microprocessors and 8255
PPI.

Note: At least 08 experiments are required to be performed.

DIGITAL COMMUNICATION LAB
Subject Code: BECE1-521 LTPC Duration: 24 Hrs.
0021

Course Objectives:

1.To know the principles of sampling & quantization.

2.To study the various waveform coding schemes.

3.To learn the various baseband transmission schemes.
4.To understand the various Band pass signaling schemes.
5.To know the fundamentals of channel coding.

Course Outcomes:

Upon completion of the course, students will be able to:
Design PCM systems.

Design and implement base band transmission schemes.
Design and implement band pass signaling schemes.
Analyze the spectral characteristics of band pass signaling schemes and their noise
performance.

el A

EXPERIMENTS
Study of Time Division Multiplexing system.
Study of pulse code modulation and demodulation.
Study of delta modulation and demodulation and observe effect of slope overload.
Study pulse data coding techniques for various formats.
Data decoding techniques for various formats.
Study of amplitude shift keying modulator and demodulator.
Study of frequency shift keying modulator and demodulator.
Study of phase shift keying modulator and demodulator.
Error Detection & Correction using Hamming Code
0. Digital link simulation: error introduction & error estimation in a digital link using
MATLAB (SIMULINK)/ communication simulation packages.

RoOoo~NoOar~WNE

Note: At least 08 experiments are required to be performed.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
Page 28 of 60



MRSPTU B.TECH. ELECTRONICS & COMMUNICATIONS ENGG. (SEM 3-8)
SYLLABUS 2016 BATCH ONWARDS

SOFT SKILLS-I1
Subject Code: BHUMO-F93 LTPC
0021

Course Objectives
The course aims to equip the students with effective writing skills in English. Also, to make the
students understand their role as team players in organisations.
Course Outcomes
At the completion of the course, the student will become well —versed with the behavioural
skills. They will also understand the role of body language and non-verbal communication
during the interview process.

UNIT-1
ART OF WRITING - Introduction, Importance of Writing Creative Writing, Writing tips,
Drawback of written communication.
ART OF BUSINESS WRITING - Introduction, Business Writing, Business Letter, Format
and Styles, Types of business letters, Art of writing correct and precise mails, Understand
netiquette.

UNIT-2
BODY LANGUAGE - Introduction- Body Talk, Forms of body language, uses of body
language, Body language in understanding Intra and Inter-Personal Relations, Types of body
language, Gender differences, Gaining confidence with knowledge of Kinesics.

UNIT-3
TEAM BUILDING AND TEAM WORK - Introduction, Meaning, Characteristics of an
effective team, Role of a Team Leader, Role of Team Members, inter group Collaboration-
Advantages, Difficulties faced, Group Exercises-Team Tasks and Role-Play, Importance of
Group Dynamics.

UNIT-4
TIME MANAGEMENT - Introduction, the 80-20 Rule, three secrets of Time Management,
Time Management Matrix, Effective Scheduling, Time Wasters, Time Savers, Time Circle
Planner, Difficulties in Time Management, Overcoming Procastination.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. R.C. Sharma and Krishna Mohan, ‘Business Correspondence and Report Writing’, TMH,

New Delhi, 2016.
3. N. Krishnaswami and T. Sriraman, ‘Creative English for Communication’, Macmillan.
4. Penrose, John M., et al., ‘Business Communication for Managers’, Thomson South Western,
New Delhi, 2007.

5. Holtz, Shel, ‘Corporate Conversations’, PHI, New Delhi, 2007.

DATA COMMUNICATION NETWORKS
Subject Code: BECE1-560 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The students should be made to:
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Understand the division of network functionalities into layers.
Be familiar with the components required to build different types of networks.
Be exposed to the required functionality at each layer.
. Learn the flow control and congestion control algorithms.
Course Outcomes:
At the end of the course, the students should be able to:
1. Identify the components required to build different types of networks.
2. Choose the required functionality at each layer for given application.
3. Identify solution for each functionality at each layer.
4. Trace the flow of information from one node to another node in the network.
Unit-1 (12 Hrs.)
Introduction to Data Communication: Goals and Applications of Networks, Wireless
Network, Interfaces and services. Reference Models: The OSI reference model, TCP/IP
reference model.
Physical Layer: Data and Signals, Digital and Analog transmission, Transmission Media,
Wireless transmission, Switching.

PonbRE

Unit-11 (14 Hrs.)
Data Link Layer: Data link layer design issues, Services provided to Network layers, Framing,
Error control, Flow control, Error detection and correction, Elementary data link protocols, an
unrestricted Simplex protocol, A Simplex Stop-and-Wait protocol, Simplex Protocol for a noisy
channel, Sliding Window protocols, A protocol using go-back-N, A protocol using selective
repeat, Example data link protocol-HDLC, PPP.

Unit-111 (12 Hrs.)
Medium Access Sublayer: Channel Allocations, Random Access, ALOHA, Carrier Sense
Multiple Access Protocols, Collision free Protocols, Limited contention protocols, Controlled
Access, Channelization, Wired LANSs: Ethernet, Wireless LANSs.

Unit-1V (10 Hrs.)
Network Layer: Network Layer Design issue, Logical Addressing, Address Mapping, Error
Reporting and Multicasting, Delivery Forwarding and Routing.
Transport Layer: Process to Process Delivery: UDP, TCP and SCTP.
Application Layer: Design issues of the layer, Domain Name systems, File Transfer, http, web
documents, Virtual Terminals.
Recommended Books:
1. J. Frauzon, 'Computer Communication and Networks', Tata McGraw Hill.
2. W. Stallings, 'Data and Computer Communication’, PHI.
3. S. Keshav, 'An Engineering Approach on Computer Networking', Addison Welsey.
4. Wayne Tomasi, 'Introduction to Data Communications and Networking', Pearson.
5. A.S. Tanenbaum, '‘Computer Networks', PHI.

HUMAN RESOURCE MANAGEMENT
Subject Code: BECE1-561 LTPC Duration: 48 Hrs.
3003

Course Obijectives: Understand and apply the policies and practices of the primary areas of
human resource management, including staffing, training, Integration, management and
compensation.
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Course Outcomes:
Apply effective written and oral communication skills to business situations.
Analyze the global business environment.
Analyze the local business environment.
Use critical thinking skills in business situations.
Apply an ethical understanding and perspective to business situations.

Unit-1 (12 Hrs.)
Introduction: Introduction to Human Resource Management and its definition, functions of
Human Resource Management & its relation to other managerial functions. Nature, Scope and
Importance of Human Resource Management in Industry, Role & position of Personnel
function in the organization.
Procurement and Placement: Need for Human Resource Planning: Process of Human
Resource Planning: Methods of Recruitment: Psychological tests and interviewing: Meaning
and Importance of Placement and Induction, Employment Exchanges (Compulsory Notification
of vacancies) Act 1959, The Contract Labour (Regulation & Abolition) Act 1970.

Unit-11 (12 Hrs.)

Training & Development: Difference between training and Development: Principles of
Training: Employee Development: Promotion-Merit v/s seniority Performance Appraisal,
Career Development & Planning.
Job Analysis & Design: Job Analysis: Job Description & Job Description, Job Specification.
Job Satisfaction: Job satisfaction and its importance: Motivation, Factors affecting motivation,
introduction to Motivation Theory: Workers ' Participation, Quality of work life.
The Compensation Function: Basic concepts in wage administration, company’s wage policy,
Job Evaluation, Issues in wage administration, Bonus & Incentives, Payment of Wages Act-
1936, Minimum Wages Act-1961.

ko E

Unit-111 (12 Hrs.)
Integration: Human Relations and Industrial Relations: Difference between Human Relations
and Industrial Relations, Factors required for good Human Relation Policy in Industry:
Employee Employer Relationship Causes and Effects of Industrial disputes: Employees
Grievances & their Redressal, Administration of Discipline, Communication in organization,
Absenteeism, Labour Turnover, Changing face of the Indian work force and their environment,
Importance of collective
Bargaining: Role of trade unions in maintaining cordial Industrial Relations.

Unit-1 (12 Hrs.)

Maintenance: Fringe & retirement terminal benefits, administration of welfare amenities,
Meaning and Importance of Employee Safety, Accidents-Causes & their Prevention, Safety
Previsions under the Factories Act 1948: Welfare of Employees and its Importance, Social
security, Family Pension Scheme, ESI act 1948, Workmen’s Gratuity Act 1972, Future
challenges for Human Resource Management.
Recommended Books:
T.N. Chhabra, 'Human Resource Management', Dhanpat Rai & Co.
Lowin B. Flippo, 'Principles of Personnel Management', McGraw Hill.
R.C. Saxena, 'Labour Problems and Social Welfare', K. Math & Co.
A. Minappa and M.S. Saiyada, 'Personnel Management', Tata McGraw Hill.
C.B. Mamoria, 'Personnel Management', Himalaya Publishing House, Bombay.
T.N. Bhagotiwal, 'Economics of Labour and Industrial Relations', Sahitya Bhawan Agra.
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DIGITAL SYSTEM DESIGN
Subject Code: BECE1-562 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To outline the formal procedures for the analysis and design of combinational circuits and
sequential circuits.

2. To introduce the concept of memories and programmable logic devices.
3. To illustrate the concept of synchronous and asynchronous sequential circuits.
Course Outcomes:
Students will be able to:
1. Design and implement Combinational circuits.
2. Design and implement synchronous and asynchronous sequential circuits.
3. Multi-input system controller design.
4. Write simple HDL codes for the circuits.

UNIT-1 (12 Hrs.)
Introduction to Digital Design Concepts: Review of digital design fundamentals,
minimization and design of combinational circuits, sequential machine fundamentals.
Clocked Sequential Finite State Machines: State diagram, analysis of synchronous circuits,
derivation of state graphs and tables, reduction of state tables, state assignment, design of
sequence detectors, serial data code conversion, design of synchronous sequential state
machine, design and applications of counters and shift registers.

UNIT-I1 (12 Hrs.)
Multi-input System Controllers Design: System controller, controller design principles,
timing and frequency considerations, DFD development, controller architecture design,
asynchronous input handling, state assignment concepts, flip-flop level implementation using
VEM’s.
Sequential Design using LSI & MSI circuits: Using decoders, multiplexers in sequential
circuits, sequential network design using ROMs, PLAs and PALSs, Programmable gate Arrays
(PGAS).

UNIT-111 (12 Hrs.)
Asynchronous Sequential Finite State Machines: Introduction, analysis of asynchronous
networks, races and cycles, derivation of primitive flow tables, reduction of primitive flow
tables, state assignments, hazards, asynchronous sequential network design.

UNIT-1V (12 Hrs.)
VHDL.: Basic Language Elements, Data objects, classes and data types, operators, overloading,
logical operators, VHDL representation of Digital design entity and architectural declarations,
introduction to behavioural, dataflow and structural models.
Recommended Books:
William 1. Fletcher, 'An Engineering Approach to Digital Design’, PHI.
M. Morris Mano, 'Digital Design’, Pearson Education.
Z. Navabi 'VHDL-Analysis and Modeling of Digital Systems', McGraw Hill.
Kevin Skahill, "'VHDL for Programmable Logic', Pearson Education.
Jr. Charles H. Roth, 'Fundamentals of Logic Design', Jaico Publishers.
John Wakerly, 'Digital Design, Principles and Practices’, Pearson Education.
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BIOMEDICAL ELECTRONICS AND INSTRUMENTATION
Subject Code: BECE1-563 LTPC Duration: 48 Hrs.
3003

Course Objectives:
This course introduces general biological concepts:
1. It helps students to understand importance of biological concepts in engineering fields.
2. To understand application of engineering concepts in medical instrumentation.
Course Outcomes:
Upon successful completion of the course, students will be able to:
1. Use bioinstrumentation, required in cellular or molecular biology investigations
2. Apply the concepts of engineering in different streams of biomedical field.
3. To explore and understand different biomedical instruments used in practice.
4. Understands different bio signals / potentials

UNIT-I (10 Hrs.)
Biomedical Signals: Origins of Bioelectric Signals, Human body, Heart and Circulatory
System, Electrodes, Transducers, ECG, EMG.

UNIT-I1 (14 Hrs.)
Recording & Monitoring Instruments: Recording Electrodes, Physiological Transducers,
Biomedical Recorders, Biomedical Recorders, Heart rate measurement, Temperature
measurement, Foetal Monitoring System, Foetal Monitoring System, Foetal Monitoring System,
Foetal Monitoring System, Biomedical Telemetry.

UNIT-111 (12 Hrs.)
Imaging System: Working with X-Rays, CT scanner, NMR, NMR, Ultrasonic System,
Ultrasonic System, Ultrasonic System.

UNIT-IV (12 Hrs.)
Therapeutic & Physiotherapy Equipment’s: Cardiac Pacemakers, Cardiac defibrillator, SW
Diathermy & MW Diathermy.
Patient Safety: Electric Shock Hazards, Test Instruments, Biomedical Equipment’s,
Biomedical Equipment’s.
Recommended Books:
1. R.S. Khandpur, 'Handbook of Biomedical Instrumentation by', Tata McGraw Hill.
2. Leslie Cromwell, 'Biomedical Instrumentation and Measurements', PHI.
3. T.K. Attuwood, 'Introduction to bioinformatics', Pearson Education.
4. Joseph J. Carr & John M Brown, ‘Introduction to Biomedical Equipment Technology’,

Pearson Education.

MICRO-ELECTRONICS
Subject Code: BECE1-564 LTPC Duration: 48 Hrs.
3003

Course Objectives:
This course introduces general biological concepts:
1. It helps students to understand importance of Microelectronics.
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2. To understand IC fabrication, crystal growth, epitaxy, oxidation, photolithography and
etching.
Course Outcomes:
Upon successful completion of the course, students will be able to:
1. Review different IC’s and its fabrication steps.
2. Understand need for crystal growth and epitaxial techniques.
3. Different silicon oxidation processes.
4. Steps behind photolithography and etching technique.
UNIT-1 (12 Hrs.)
Introduction:  Advantages of IC’s, General classification of IC’s (Linear/Digital IC’s,
Monolithic/ Hybrid IC’s), Basic IC fabrication steps.
UNIT-I1 (12 Hrs.)
Crystal Growth and Epitaxy: Starting material for formation of crystal, Horizontal
Bridgeman Method, Czochralski growth, Distribution of dopants, Zone refining, Silicon Float
Zone process, Si-Wafer preparation, Epitaxial growth, Techniques used for epitaxial, growth
(LPE, VPE, MBE).
UNIT-I1 (12 Hrs.)
Silicon Oxidation: Thermal oxidation process (Kinetics of growth, Thin oxide growth), Effect
of impurities on the oxidation rate, Preoxidation Cleaning, Various oxidation techniques,
Masking properties of SiO2.
Photolithography and Etching: Pattern generation/Mask making, Contact and Proximity
printing, Photoresist, Photolithography Process (Lift off technology, Fine line
photolithography), Wet/Dry etching, Reactive Plasma etching techniques and applications
UNIT-IV (12 Hrs.)
Diffusion and lon Implantation: Basic diffusion process (Diffusion equation, Diffusion
profiles), Extrinsic diffusion, Lateral Diffusion, lon Implantation Process (lon distribution, lon
Stopping), Implant Damage and Annealing process (Furnace and RTA).
IC Packaging: Isolation Techniques, Testing of the Chip, Wire Bonding techniques, Flip Chip
technique, Various Packaging methods and Materials.
Fabrication of Monolithic Components: Fabrication of Diodes, Resistors, capacitors and
inductors, Fabrication of BJT and FET, Fabrication of MOS Devices, CMOS fabrication
techniques (n-well and p-well process sequences), Introduction to MEMS.
Recommended Books:
1. Gray S. May and Simon M. Sze, 'Fundamental of Semiconductor Fabrication’, John Wiley &
Sons.
2. Sze, ‘VLSI Technology’, McGraw Hill Publisher.
3. Jacob and Millman, ‘Microelectronics’, McGraw Hill Publisher.

MICROWAVE AND ANTENNA THEORY
Subject Code: BECE1-623 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To inculcate understanding of the basics required for circuit representation of RF networks.
2. To deal with the issues in waveguides and different modes.

3. To provide knowledge on the different antenna parameters and antenna types.
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4. To explore designing of antenna arrays.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Explain the active & passive microwave devices & components used in Microwave
communication systems.

2. Analyze the various Microwave tubes.
3. To understand various antenna parameters and different kinds of antennas.
4. To analyze different antenna arrays.

Unit-1 (10 Hrs.)
Waveguides: Introduction, comparison with transmission lines, propagation in TE & TM mode,
rectangular wave guide, TEM mode in rectangular wave guide, characteristic impedance,
introduction to circular waveguides and planar transmission lines.

Unit-11 (14 Hrs.)
Microwave Components: Directional couplers, tees, hybrid ring, S-parameters, attenuators,
cavity resonators, mixers & detectors, matched Load, phase shifter, wave meter, Ferrite devices:
Isolators, circulators.
Microwave Tubes: Limitation of conventional tubes: Construction, operation and properties of
Klystron amplifier, reflex Klystron, magnetron, TWT, BWO, crossed field amplifiers.

Unit-111 (14 Hrs.)
Antenna Parameters: Radiation pattern, Gain, Directive gain, Directivity, effective aperture,
front-to-back ratio, antenna beam width, antenna bandwidth, antenna beam efficiency, antenna
beam area or beam solid angle.
Broadband Antennas: Helical antennas, frequency independent antennas, Log - periodic
antennas. Aperture antennas, smart antennas. Long Wire antenna, folded dipole antenna, Yagi-
Uda antenna, Slot antenna, Micro Strip or Patch antennas, Antenna measurements.

Unit-1V (10 Hrs.)
Antenna Arrays: Various forms of antenna arrays, arrays of point sources, non-isotropic but
similar point sources, multiplication of patterns, arrays of n-isotropic sources of equal amplitude
and spacing, Dolph-Tchebysceff arrays, continuous arrays, rectangular arrays.
Recommended Books:
1. Samuel Liao, 'Microwave Devices and Circuits', PHI.
2. M. Kulkarni, Umesh, 'Microwave Devices & Radar Engg.'.
3. A.K. Maini, 'Microwaves and Radar', Khanna Publishers.
4. Balanis A. Constantine, '‘Antenna Theory, Analysis and Design’, Wiley, New York.

MICROCONTROLLER AND EMBEDDED SYSTEM
Subject Code: BECE1-624 LTPC Duration: 48 Hrs.
3104

Course Objectives:

The students should be made to:

1. Study the Architecture of 8051 microcontrollers.

2. Learn the design aspects of I/0 and Memory Interfacing circuits.
3. Study about communication and bus interfacing.

Course Outcomes:

At the end of the course, the students should be able to:
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1. Design and implement 8051 microcontroller based systems.
2. Serial communication Of 8051.
3. Interfacing with 8051.

Unit-1 (12 Hrs.)
Introduction: 8051 microcontroller, comparison of microcontroller and microprocessors,
Embedded Systems, 8051 Microcontroller: Architecture and Pin Diagram, Program Counter and
RAM Spaces, Data types and Directives, Flag Bits and PSW Register, Register Banks and
Stack, interrupt.

Unit-11 (12 Hrs.)
Programming: Basic assembly language programming concepts Addressing Modes,
Arithmetic, Logical instructions and Programming, I/O Port Programming, BCD and ASCII
application programs, Single-bit instruction programming, Timers and Counter Programming,
Jump and loop Instructions, Introduction of 8051 Programming in C.

Unit-111 (12 Hrs.)
Serial communication of 8051: Basics of Communication, Overview of RS-232, UART, USB,
8051 connections to RS-232, serial communication programming, Programming of timer
interrupts, Programming of External hardware interrupts, Interrupt priority.

Unit-1V (12 Hrs.)
Interfacing with 8051: LCD and Keyboard Interfacing, interfacing with external memory and
8051 data memory space, interfacing with 8255, Sensors Interfacing and Signal Conditioning,
interfacing with Stepper Motor and Servo motors, DS12887 RTC Interfacing and its
programming.
Recommended Books:
1. Mazidi Muhammad Ali, 'The 8051 Microcontroller and Embedded Systems', Pearson

Publications.
2. Manish K Patel, 'The 8051 Microcontroller Based Embedded Systems’, McGraw Hill
Publications.

3. Scot MacKenzie, Raphael C.W Phan, "The 8051 Microcontroller', Pearson Publications.
4. Kenneth J. Ayala, 'The 8051 Microcontroller', Thomson Publishers.

LINEAR CONTROL SYSTEM
Subject Code: BECE1-625 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To introduce the elements of control system and their modeling using various Techniques.

2. To introduce methods for analyzing the time response, the frequency response and the
stability of systems

3. To introduce the state variable analysis method.

4. Design the compensation technique that can be used to stabilize control systems.

Course Outcomes:

Upon completion of the course, students will be able to:

1. Perform time domain and frequency domain analysis of control systems required for
stability analysis.

2. Determine and use models of physical systems in forms suitable for use in the analysis and
design of control systems.
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3. Express and solve system equations in state-variable form (state variable models).
4. Determine the (absolute) stability of a closed-loop control system
5. Apply root-locus technique to analyze and design control systems.
Unit-1 (8 Hrs.)

Basic Concepts: Historical review, Definitions, Classification, Relative merits and demerits of
open and closed loop systems.

Unit-11 (12 Hrs.)
Mathematical Models of Control System: Linear and non-linear systems, Transfer function,
Mathematical modelling of electrical, mechanical and thermal systems, Analogies, Block
diagrams and signal flow graphs.
Control Components: DC servomotor, AC servomotor, Potentiometers, Synchronous, Stepper-
motor.

Unit-111 (14 Hrs.)
Time and Frequency Domain Analysis: Transient and frequency response of first and second
order systems, Correlation ship between time and frequency domain specifications, Steady-state
errors and error constants, Concepts and applications of P, PD, PI and PID types of control.
Stability Analysis: Definition, Routh-Hurwitz criterion, Root locus techniques, Nyquist
criterion, Bode plots, Relative stability, Gain margin and phase margins.

Unit-1V (14 Hrs.)
State Variable Analysis: Introduction, Concept of State, State variables & State models, State
Space representation of linear continuous time systems. State models for linear continuous —
time systems, State variables and linear discrete time systems, Solution of state equations,
Concept of Controllability & Observability.
Recommended Books:
1. K. Ogata, 'Discrete time Control Systems', Prentice Hall International.
2. Nagrath and Gopal, 'Control System Engineering’, New Age International.
3. Warwick, Kevin, 'An Introduction to Control Systems', World Scientific Publishing Co. Pvt.

Ltd.
4. W.S. Levine, 'Control System Fundamentals', CRC Press.
5. Williams, Ivan J. Distefano, Joseph J. Stubberud, Allen R., 'Feedback and Control Systems',
Schaum’s Outlines.

MICROWAVE ENGINEERING LAB.
Subject Code: BECE1-626 LTPC Duration: 24 Hrs.
0021

Course Objectives:

The student should be made to:

1. Know about the behavior of microwave components.

2. Practice microwave measurement procedures.

Course Outcomes:

At the end of the course, the student should be able to:

1. Test& analyze various microwave components.

2. Analyze the radiation pattern of antenna.
EXPERIMENTS

1. Study of wave guide components.
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To study the characteristics of reflex Klystron and determine its tuning range.

To measure frequency of microwave source and demonstrate relationship among guide
dimensions, free space waves length and guide wavelength.

To measure VSWR of unknown load and determine its impedance using a smith chart.
To match impedance for maximum power transfer using slide screw tuner.

To measure VSWR, insertion losses and attenuation of a fixed and variable attenuator.
To measure coupling and directivity of direction couplers.

To measure insertion loss, isolation of a three port circulator.

To measure the Q of a resonant cavity.

To study the V-1 characteristics of GUNN diode.

To study the radiation pattern of Horn Antenna.

Note: At least 08 experiments are required to be performed.

MICROCONTROLLER LAB.

Subject Code: BECE1-627 LTPC Duration: 24 Hrs.

0021

Course Objectives:
The student should be made to:

1.
2.

Introduce microcontroller concepts and features.
Introduce the practical concepts to control speed of DC and stepper motor.

Course Outcomes:
At the end of the course, the student should be able to:

1.
2.
3.

1.
2.
3.

REB©oo~No O

Write programs for 8051 micro controller Kit.
Understand programs for speed control of DC motor.
Understanding to control the speed of stepper motor.
EXPERIMENTS
Study of 8051 Micro controller Kits.
Write a program to add two numbers lying at two memory locations and display the result.
Write a program for multiplication of two numbers lying at memory location and display the
result.
Write a Program to arrange 10 numbers stored in memory location in Ascending and
Descending
order.
Write a program to show the use of INTO and INT1.
Write a program of Flashing LED connected to port 1 of the Micro Controller
Write a program to generate a Ramp waveform using DAC with micro controller.
Write a program to interface the ADC.
Write a program to control a stepper motor in direction, speed and number of steps.

. Write a program to control the speed of DC motor.
. Interfacing of high power devices to Micro-controller port-lines, LED, relays and LCD

display

Note: At least 08 experiments are required to be performed.
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SOFT SKILLS-IV
Subject Code: BHUMO-F94 LTPC
0021

Course Objectives
The course aims at the key areas like conversation skills, group skills and persuasion skills
required during the interview process in an organisation.
Course Outcomes
At the end of the course, the student will be able to:
1. Demonstrate soft skills required for business situations.
2. Analyze the value of soft skills for career enhancement.
3. Apply soft skills to workplace environment.
4. Confidently participate in GD and interview process.
UNIT-1
ART OF SPEAKING- Introduction. Communication process. Importance of communication,
channels of communication. Formal and informal communication. Barriers to communication.
Tips for effective communication. tips for conversation. Presentation skills. Effective multi-
media presentation skills. Speeches and debates. Combating nervousness. Patterns and methods
of presentation. Oral presentation, planning and preparation.
UNIT-2
GROUP DISCUSSION- Introduction. Importance of GD. Characters tested in a GD. Tips on
GD. Essential elements of GD. Traits tested in a GD .GD etiquette. Initiating a GD. Non-verbal
communication in GD. Movement and gestures to be avoided in a GD. Some topics for GD.
UNIT-3
PREPARING CV/RESUME-Introduction — meaning — difference among bio-data, CV and
resume. CV writing tips. Do’s and don’ts of resume preparation. Vocabulary for resume,
common resume mistakes, cover letters, tips for writing cover letters.
UNIT-4
INTERVIEW SKILLS - Introduction. Types of interview. Types of question asked. Reasons
for rejections. Post-interview etiquette. Telephonic interview. Dress code at interview. Mistakes
during interview. Tips to crack on interview. Contextual questions in interview skills.
Emotional crack an interview. Emotional intelligence and critical thinking during interview
process.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Lucas, Stephen E., ‘The Art of Public Speaking’, 11" Edn., International Edn., McGraw Hill
Book Co., 2014.
3. Goleman, Daniel, ‘Working with Emotional Intelligence’, Banton Books, London, 1998.
4. Thrope, Edgar and Showick Trope, *Winning at Interviews’, Pearson Education, 2004.
5. Turk, Christopher, ‘Effective Speaking’, South Asia Division: Taylor & Francis, 1985.
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NANO SCIENCE AND NANO TECHNOLOGY
Subject Code: BECE1-665 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To create awareness about nanotechnology issues.
2. To impart knowledge about carbon age and nano tubes.
3. To create awareness about Quantum computing.
4. To study the various characterization techniques in nano-electronics
Course Outcomes:
Students shall be able to:
1. Understand the fundamentals and basics of nanotechnology.
2. Understand significance and potential opportunities to create better materials and products.
3. Describe different nano-scale devices.

UNIT I (12 Hrs.)
Basics and Scale of Nanotechnology: Introduction — Scientific revolutions — Time and length
scale in structures, Definition of a nano-system, Top down and bottom up approaches —
Evolution of band structures and Fermi surface — introduction to semi conducting
Nanoparticles, introduction to quantum Dots, wells, wires, Dimensionality and size dependent
phenomena — Fraction of surface atoms — Surface energy and surface stress.

UNIT 11 (12 Hrs.)
The Carbon Age and Nanotubes: New forms of carbon, Types of nanotubes, Formation of
nanotubes, methods and reactants- Arcing in the presence of cobalt, Laser method, Chemical
vapor deposition method, ball milling, properties of Nanotubes Electrical properties, vibrational
properties, Mechanical properties, applications of Nanotubes in electronics, hydrogen storage,
materials, space elevators.

UNIT 11 (12 Hrs.)
Characterization Techniques in Nano-electronics: Principle, construction and working:
Electron microscopy (SEM and TEM), Infrared and Raman Spectroscopy, Photoemission and
X-RD spectroscopy, AFMs, Magnetic force microscope.

UNIT IV (12 Hrs.)
Nano-scale Devices: Introduction: Quantum Electron Devices: High Electron Mobility
Transistor, Quantum Interference Transistor, Single Electron Transistor and Carbon Nanotube
Transistor, DNA Computing: Structure of DNA, Basic Operation on DNA and DNA Computer.
Recommended Books:
1. C.P. Polle and F.J. Owens, 'Introduction to Nanotechnology' Willey India Pvt. Ltd.
2. Daniel Minoli, ‘Nanotechnology Applications to Telecommunications and Networking',

Willey India Pvt. Ltd.
3. Manasi Karkare, 'Nano Technology: Fundamentals and Applications’, I.K. International Pvt.
Ltd.

4. Lynn E. Foster, 'Nano Technology', Pearson India.
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ADVANCED MICROPROCESSOR
Subject Code: BECE1-666 LTPC Duration: 48 Hrs.
3003

Course Objectives:
Microprocessors and Microcontrollers are widely used in modern society with applications
ranging from automatic gadgets to medical applications. The purpose of this course is to:
1. Introduce students with the advanced technology in embedded systems.
2. The objective is to make students understand architecture and programming of embedded
processors.
3. Students will able to interface various circuits with advanced processors.
Course Outcomes:
1. Students will have ability to deal with 16 bit microprocessors.
2. They will be familiar with latest microprocessor.
3. Students will have skills to interface any peripheral devices with different microprocessors.
Unit | (12 Hrs.)
Microprocessor 8086: Block diagram, Architecture & Pin diagram of 8086, pipelining process,
flag register. Register details of 8086, operation, different addressing modes.
Unit 11 (12 Hrs.)
8086 Assembly Language Programming: 8086 flags, JUMP operations, STRING operations,
CALL & RET operations, STACK operations, Instruction set of an 8086, 8086 hardware
configuration, addressing memory & ports, 8086 Interrupts and interrupt responses, Interrupt
system based on 8259 A.
Unit 111 (12 Hrs.)
Interfacing with 8086 Microprocessor: Concept of programmable devices, architecture and
programming of programmable 1/O port timer, programmable interval timer, programmable
peripheral interface, its interfacing with 8086 microprocessor.
Unit IV (12 Hrs.)
Introduction to Advanced Microprocessors: Architectures of 80186-286-386-486, Pentium
Processors, Dual core processors, Core to duo, 15 and I-7 Processors.
Recommended Books:
1. Douglas V. Hall, 'Microprocessor & Interfacing: Programming & Hardware', Tata McGraw
Hill.
2. M.A. Mazidi, J.G. Mazidi, R.D. McKinlay, 'The 8051 Micro Controllers & Embedded
Systems', Indian Reprint, Pearson Education.
3. Kenneth J, Ayala, '8051 Microcontroller: Architecture, Programming and Application’,
Delmar Learning.
4. Brey, 'Intel Micropocessors, The 8056/8055, 80186/80188, 8028, /80386, 80486, Pentium &
Pentium Pro, Pentium 11, 11, IVV: Architecture, Programming and Interfacing’, PHI.
Myke Predko, 'Programming and Customizing the ARM7 Microcontroller’, McGraw Hill.
6. John Morton, "The PIC Microcontroller: Your Personal Introductory Course’, Newnes an
Imprint of Butterworth-Heinemann Ltd.

o
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IMAGE AND SPEECH PROCESSING
Subject Code: BECE1-667 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The student should be made to:
1. Learn digital image fundamentals.
2. Be familiar with image compression and segmentation techniques.
3. To introduce speech production and related parameters of speech.
4. To show the computation and use of techniques used in image compression and
enhancement.
5. To understand different speech modeling procedures such as Markov and their
implementation issues.

Course Outcomes:
Upon successful completion of this course, students will be able to:
1. Discuss digital image and speech fundamentals.
2. Apply image enhancement and restoration techniques.
3. Model speech production system and describe the fundamentals of speech.
4. Extract and compare different speech parameters.

Unit-1 (12 Hrs.)
Introduction to Image Processing: Historical background, visual perception, image formation,
Elements of Storage, sampling & Quantization, Relationships between pixels-neighbors of
pixel, connectivity labelling of connected components, Relations, equivalence and Transitive
closure, Distance measures, Arithmetic/ Logic operation, Imaging Geometry Basic and
perspective transformation stereo imaging, application of image Processing.

Unit-11 (12 Hrs.)
Image Enhancement: Spatial and frequency domain methods point processing, intensity
transformation, Histogram processing image substation and Averaging spatial filtering, LP, HP
and homo-morphic felling, generation of spatial marks, Colour image processing.

Unit-111 (12 Hrs.)
Image Compression: Redundancy models, error free compression, Lossy compression, Image
compression standards.
Image Segmentation: Detection of Discontinuity, Edge detection, Boundary detection,
Thresholding, Regional oriented segmentation, use of motion in segmentation.

Unit-1V (12 Hrs.)
Speech Processing: Review of human speech and Acoustic theory, nature of sound, harmonics,
resonance measurement, virtual display. Music theory, pitch, duration, intervals, rhythm.
Human speech production, the vocal tract, the Larynx, the source filter. Speech signal
processing-the phasor mode, Fourier transfer, DFT, FFT. The hardware use of FIR & IIR filters.
Software, Elements of speech Synthesis Speech Recognition-speech in the computer-human
interface.
Recommended Books:
1. Rafact Gonzalez and Richard E. Woods, 'Digital Image Processing’, Pearson Education

Society.
2. Keenneth R. Castleman, 'Digital Image Processing’, Pearson Education Society.
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3. A.K. Jain, 'Fundamental of Digital Image Processing’, PHI.
4. lain Murray, 'Speech and Audio Processing for multimedia PC’s', Pearson Education Society.

OPTICAL FIBER COMMUNICATION
Subject Code: BECE1-668 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To Facilitate the knowledge about optical fiber sources and transmission techniques.
2. To Enrich the idea of optical fiber networks algorithm such as SONET/SDH and optical
CDMA.
3. To explore the trends of optical fiber measurement systems.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Discuss the various optical fiber modes, configurations and various signal degradation factors
associated with optical fiber.
2. Explain the various optical sources and optical detectors and their use in the optical
communication system.
3. Analyze the digital transmission and its associated parameters on system performance
Unit-1 (12 Hrs.)
Introduction to Optical Communication Systems: Electromagnetic spectrum used for optical
communication, block diagram of optical communication system. Basics of transmission of
light rays. Advantages of optical fiber communication.
Optical Fibers: Optical fibers structures and their types, fiber characteristics: attenuation,
scattering, absorption, fiber bend loss, dispersion, fiber couplers and connectors
Unit-11 (12 Hrs.)
Led Light Source: Light emitting diode: recombination processes, the spectrum of
recombination radiation, LED characteristics, internal quantum efficiency, external quantum
efficiency, LED structure, lens coupling to fiber, behavior at high frequencies.
Unit-111 (12 Hrs.)
Laser Light Source: Basic principles of laser action in semi -conductors, optical gain, lasing
threshold, laser structures and characteristics, laser to fiber coupling, comparison with LED
source.
Unit-1V (12 Hrs.)
Avalanche and Pin Photodetectors: Principles of optical detection, quantum efficiency,
responsivity, general principles of PIN photodetector, intrinsic absorption, materials and designs
for PIN photodiodes, impulse and frequency response of PIN photodiodes, noise in PIN
Photodiodes, multiplication process, APD Design, APD bandwidth, APD noise.
Recommended Books:
1. John M Senior, 'Optical Fiber Communications’, PHI.
2. Gerd Keiser, 'Optical Fiber Communications’, TMH
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OPERATION RESEARCH
Subject Code: BECE1-669 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To Facilitate the knowledge about decision making systems.
2. To Enrich the idea of different models.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Identify and develop role of operations in decision making system.
2. Understand the deterministic models.
3. Use mathematical software to solve the proposed models.
4. Develop a report that describes the waiting line model and project line.
5. Understanding to the decision-making processes.
Unit-1 (12 Hrs.)
Introduction: Definition, role of operations research in decision-making, applications in
industry. Concept on operation research model building —Types & methods.

Linear Programming (LP): Programming definition, formulation, solution- graphical, simplex
Gauss-Jordan reduction process in simplex methods, BIG-M methods computational, problems.
Unit-11 (12 Hrs.)

Deterministic Model: Transportation model-balanced & unbalanced, north west rule, Vogel’s
Method, least cost or matrix minimal, stepping stone method, MODI methods, degeneracy,

assignment, travelling salesman, problems.
Advanced Topic of LP: Duality, PRIMAL-DUAL relations-its solution, shadow price,
economic interpretation, dual-simplex, post-optimality & sensitivity analysis, problems.

Unit-111 (12 Hrs.)
Waiting Line Models: Introduction, queue parameters, M/M/1 queue, performance of queuing
systems, applications in industries, problems.
Project Line Models: Network diagram, event, activity, defects in network, PERT & CPM,
float in network, variance and probability of completion time, project cost- direct, indirect, total,
optimal project cost by crashing of network, resources levelling in project, problems.

Unit-1V (12 Hrs.)
Simulation: Introduction, design of simulation, models & experiments, model validation,
process generation, time flow mechanism, Monte Carlo methods- its applications in industries,
problems.
Decision Theory: Decision process, SIMON model, types of decision making environment -
certainty, risk, uncertainty, decision making with utilities, problems.
Recommended Books:
1. TAHA, 'Operation Research’, PHI, New Delhi.
2. Ackoff, Churchaman, Arnoff, 'Principle of Operations Research’, Oxford IBH, Delhi.
3. Vobhra, 'Quantitative Techniques', TMH.
4. H.M. Wagher, 'Principles of operation Research (with Applications to Managerial

Decisions), Prentice Hall of India.

5. Philips, Revindran, Solgeberg, 'Operation Research', Wiley ISE.
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WIRELESS COMMUNICATION SYSTEMS
Subject Code: BECE1-728 LTPC Duration: 48 Hrs.
3104

Course Objectives:
The student should be made to:
1. Know the characteristic of wireless channel.
2. Learn the various cellular architectures.
3. Understand the concepts behind various digital signaling schemes for fading channels.
4. Be familiar the various multipath mitigation techniques.
5. Understand the various multiple antenna systems.
Course Outcomes:
At the end of the course, the student should be able to:
1. Characterize wireless channels.
2. Design and implement various signaling schemes for fading channels.
3. Compare multipath mitigation techniques and analyze their performance.
4. Design and implement systems with transmit/receive diversity and MIMO systems and
analyze their performance.

Unit-1 (12 Hrs.)
Introduction to Wireless Communication Systems: Evolution of mobile radio
communications, examples of wireless comm. systems, paging systems, Cordless telephone
systems, comparison of various wireless systems.
Modern Wireless Communication Systems: Second generation cellular networks, third
generation wireless networks, wireless in local loop, wireless local area networks, Blue tooth
and Personal Area networks.

Unit-11 (12 Hrs.)
Introduction To Cellular Mobile Systems: Spectrum Allocation, basic Cellular Systems,
performance Criteria, Operation of cellular systems, analog cellular systems, digital
Cellular Systems.
Cellular System Design Fundamentals: Frequency Reuse, channel assignment strategies,
handoff Strategies, Interference and system capacity, tracking and grade off service, improving
coverage and capacity.

Unit-111 (12 Hrs.)
Multiple Access Techniques for Wireless Communication: Introduction to Multiple Access,
FDMA, TDMA, Spread Spectrum multiple Access, space division multiple access, packet ratio,
capacity of a cellular systems.
Wireless Networking: Difference between wireless and fixed telephone networks,
development of wireless networks, fixed network transmission hierarchy, traffic routing in
wireless networks, wireless data services, common channel signalling, ISDN (Integrated
Services Digital Networks), advanced intelligent networks.

Unit-1V (12 Hrs.)
Intelligent Cell Concept and Application: Intelligent cell concept, applications of intelligent
micro-cell Systems, in-Building Communication, CDMA cellular Radio Networks.
Recommended Books:
1. Theodore S. Rappaport, ‘Wireless Communications’, Pearson.
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2. W.C.Y. Lee, 'Mobile Cellular Telecommunication', McGraw Hill.
3. Jochen Schiller, 'Mobile Communications', Pearson.

DIGITAL SIGNAL PROCESSING
Subject Code: BECE1-729 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To learn discrete Fourier transform and its properties.
2. To know the characteristics of IIR and FIR filters learn the design of infinite and finite
impulse response filters for filtering undesired signals.

3. To understand Finite word length effects.
4. To study the concept of Multirate and adaptive filters.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Apply DFT for the analysis of digital signals & systems.
2. Design IIR and FIR filters.
3. Characterize finite Word length effect on filters.

Unit-1 (12 Hrs.)
Introduction: Signals, Systems and Signal Processing, Classification of Signals, Concept of
Frequency in Continuous Time and Discrete Time Signals, Analog-to-Digital and Digital-to-
Analog Conversion, Applications of Signal Processing.
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 Time systems, Correlation of Discrete Time
Signals.

Unit-11 (12 Hrs.)
The Z-transform and Its Application to the Analysis of LTI Systems: The z-Transform,
Properties of z-Transforms, Inversion of z-Transform, One-sided z-Transform, Analysis of
Linear Time-Invariant Systems in the z-Domain.
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 Time-Invariant Systems as Frequency-Selective Filters, Inverse Systems and
Deconvolution.

Unit-111 (12 Hrs.)
The Discrete Fourier Transform its Properties and Applications: Frequency Domain
Sampling: The discrete Fourier Transform, Properties of the DFT, Linear Filtering Methods
based on the DFT. Frequency Analysis of Signals Using the DFT.
Efficient computation of DFT: Fast Fourier Transforms: Efficient Computation of DFT:
FFT Algorithms, Application of FFT Algorithms, A Linear Filtering Approach to Computation
of DFT. Quantization Effect in the Computation of DFT.

Unit-1V (12 Hrs.)
Implementation of discrete time systems: Structures for the realization of Discrete Time
Systems, Structures for FIR Systems, Structures for 1IR Systems, Representation of Numbers,
Quantization of Filter Coefficients, Round off Effect in Digital Filters.
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Design of Digital Filters: General Considerations like causality etc., Design of FIR Filters,

Design of IR Filters from Analog Filters, Frequency Transformations, Design of Digital Filters

Based on Linear Squares Method.

Sampling and Reconstruction of Signals: Sampling of Bandpass Signals, Analog-to-Digital

Conversion, Digital-to-Analog Conversion.

Recommended Books:

1. J.G. Proakis and D.G. Manolakis, 'Digital Signal Processing: Principles, Algorithms and
Applications’, Pearson Prentice Hall.

2. S.K. Mitra, 'Digital Signal Processing: A Computer Based Approach’, TMH.

3. A.V. Oppenheim, R.W. Schafer and J.R. Buck, 'Discrete-time Signal Processing’, Prentice
Hall.

4. B. Widrow and S.D. Stearns, 'Adaptive Signal Processing’, Prentice Hall.

DIGITAL SIGNAL PROCESSING LAB
Subject Code: BECE1-730 LTPC Duration: 24 Hrs.
0021

Course Objectives:
The student should be made to:
1. Toimplement Linear and Circular Convolution.
2. To implement FIR and IIR filters.
3. To study the architecture of DSP processor.
4. To demonstrate Finite word length effect.
Course Outcomes:
Students will be able to:
1. Carry out simulation of DSP systems.
2. Demonstrate their abilities towards DSP processor based implementation of DSP systems.
3. Analyze Finite word length effect on DSP systems.
4. Demonstrate the applications of FFT to DSP.
EXERCISES
1. To develop elementary signal function modules (m-files) for unit sample, unit step,
exponential and unit ramp sequences.
Write a program in MATLAB to generate standard sequences.
Write a program in MATLAB to compute power density spectrum of a sequence.
4. To develop program modules based on operation on sequences like signal Shifting, signal
folding, signal addition and signal multiplication.
Write a program in MATLAB to verify linear convolution.
Write a program in MATLAB to verify the circular convolution.
7. To develop program for finding magnitude and phase response of LTI system Described by
system function H(z).
8. To develop program for finding response of the LTI system described by the difference
equation.
9. To develop program for computing inverse Z-transform.
10. To develop program for computing DFT and IDFT.
11. To develop program for conversion of direct form realization to cascade form realization.
12. To develop program for cascade realization of 1IR and FIR filters.

wmn
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13. To develop program for designing FIR filter.
14. To develop program for designing IIR filter.
15. To write a MATLAB program for noise reduction using correlation and autocorrelation
methods.
16. To write a MATLAB programs for pole-zero plot, amplitude, phase response and impulse
response
from the given transfer function of a discrete-time causal system.
17. Write a program in MATLAB to find frequency response of different types of analog filters.
18. Write a program in MATLAB to design FIR filter (LP/HP) through Window technique.
a. Using rectangular window.
b. Using triangular window.

Note: At least 12 experiments are required to be performed.

MINOR PROJECT
Subject Code: BECE1-730 LTPC
0084

The students are required to undergo Minor Project work and it will be evaluated by the external
examiner and one internal examiner appointed by the institute/university. External examiner
will be from panel of examiners. Assessment of project will be based on Quality of work,
Seminar, viva-voice, report writing. Students can use different hardware and software in order
to analyse and verify the results.

COGNITIVE RADIO
Subject Code: BECE1-770 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The student should be made to:
1. Know the basics of the software defined radios.
2. Learn the design of the wireless networks based on the cognitive radios.
3. Understand the concepts of wireless networks and next generation networks.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Describe the basics of the software defined radios.
2. Design the wireless networks based on the cognitive radios.
3. Explain the concepts behind the wireless networks and next generation networks.
Unit-1 (12 Hrs.)
Spectrum Scarcity: history and background leading to cognitive radios, Software define radios
(SDRs), basic architecture of SDR, power control in cognitive transceivers, Dynamic Spectrum
Access, new opportunities, spectrum management.
Cognitive Radios: Scarcity problems, network protocols, standardization, security issues.
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Unit-11 (12 Hrs.)
Spectrum Sensing: ideal spectrum sensing, Spectrum sensing techniques: Transmission
detection (Energy detection, cyclostationary detection, matched filter detection), feature based
detection, interference detection, spectrum sensing in fading environment.

Unit-111 (12Hrs)
Cooperative Sensing: Importance of cooperative sensing, advantages of spectrum sensing,
need of co-operations, centralized cooperative sensing, distributed spectrum sensing. Fusion
rules: hard fusion, soft fusion rules.

Unit-1V (12 Hrs.)
Spectrum Management: Spectrum handoff management, spectrum mobility, spectrum sensing
in ad-hoc network, spectrum sharing.
Spectrum Trading: Introduction to spectrum trading, classification to spectrum trading, radio
resource pricing, brief discussion on economics theories in DSA (utility, auction theory),
classification of auctions (single auctions, double auctions, concurrent, sequential).
Recommended Books:
1. Bruce A. Fette, 'Cognitive Radio Technology’, Elsevier Publication.
2. Ekram Hossain, Dusit Niyato, Zhu Han, '‘Dynamic Spectrum Access and Management in

Cognitive Radio Networks', Cambridge University Press.

3. Kwang-Cheng Chen, Ramjee Prasad, 'Cognitive Radio Networks', John Wiley & Sons Ltd.
4. Huseyin Arslan, 'Cognitive Radio, Software Defined Radio and Adaptive Wireless Systems',

Springer.
5. Linda Doyle, 'Essentials of Cognitive Radio’, Cambridge University Press.

RELATIONAL DATABASE MANAGEMENT SYSTEMS
Subject Code: BECE1-771 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand the concept of database systems
2. To prepare the student to be in a position to use and design databases for different
applications.
Course Outcomes:
1. Master the basic concepts and appreciate the applications of database systems.
2. Be familiar with a relational model.
3. Design principles for relational query language.
Unit-1 (12 Hrs.)
Introduction to Database Systems: File Systems Versus a DBMS, Advantages of a DBMS,
Describing and Storing Data in a DBMS, Database System Architecture, DBMS Layers, Data
independence.
Physical Data Organization:
File Organization and Indexing, Index Data Structures, Hashing, B-trees, Clustered Index,
Sparse Index, Dense Index, Fixed length and Variable Length Records.
Unit-11 (12 Hrs.)
Data Models: Relational Model, Network Model, Hierarchical Model, ER Model: Entities,
Attributes and Entity Sets, Relationships and Relationship Sets, Constraints, Weak Entities,
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Class Hierarchies, Aggregation, Conceptual Database Design with the ER Model, Comparison
of Models.
The Relational Model:
Introduction to the Relational Model, ER to Relational Model Conversion, Integrity Constraints
over Relations, Enforcing Integrity Constraints, Relational Algebra, Relational Calculus,
Querying Relational Data.
Unit-111 (12 Hrs.)
Relational Query Languages:
SQL: Basic SQL Query, Creating Table and Views, SQL as DML, DDL and DCL, SQL
Algebraic Operations, Nested Queries, Aggregate Operations, Cursors, Dynamic SQL, Integrity
Constraints in SQL, Triggers and Active Database, Relational Completeness, Basic Query
Optimization Strategies, Algebraic Manipulation and Equivalences.
Database Design:
Functional Dependencies, reasoning about Functional Dependencies, Normal Forms, Schema
Refinement, First, Second and Third Normal Forms, BCNF, Multi-valued Dependency, Join
Dependency, Fourth and Fifth Normal Forms, Domain Key Normal Forms, Decompositions.
Unit-1V (12 Hrs.)
Transaction Management: ACID Properties, Serializability, Two-phase Commit Protocol,
Concurrency Control, Lock Management, Lost Update Problem, Inconsistent Read Problem,
Read-Write Locks, Deadlocks Handling, 2PL protocol.
Database Protection: Threats, Access Control Mechanisms, Discretionary Access Control,
Grant and Revoke, Mandatory Access Control, Bell LaPadula Model, Role Based Security,
Firewalls, Encryption and Digital Signatures.
Recommended Books:
1. Ramez Elmasri, Shamkant Navathe, 'Fundamentals of Database Systems', Pearson
Education.

2. C.J. Date 'An Introduction to Database Systems', Pearson Education.

3. Alexis Leon, Mathews Leon, 'Database Management Systems', Leon Press.

4. S. K. Singh, 'Database Systems Concepts, Design and Applications', Pearson Education.

5. Raghu Ramakrishnan, Johannes Gehrke, 'Database Management Systems', Tata McGraw
Hill.

6. Abraham Silberschatz, S. Sudarshan, Henry F. Korth, 'Database System Concepts', Tata
McGraw Hill.

COMPUTER ARCHITECTURE AND ORGANIZATION
Subject Code: BECE1-772 LTPC Duration: 48 Hrs.

3003

Course Objectives:

1. To make students understand the basic structure and operation of digital computer.

2. To understand the hardware-software interface.

3. To familiarize the students with arithmetic and logic unit and implementation of fixed point
and floating-point arithmetic operations.

4. To expose the students to the concept of pipelining.

5. To familiarize the students with hierarchical memory system including cache memories and
virtual memory.
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6. To expose the students with different ways of communicating with 1/0O devices and standard
I/O interfaces.

Course Outcomes:
At the end of the course, the student should be able to:
1. Design arithmetic and logic unit.
2. Design and analysis of pipelined control units
3. Evaluate performance of memory systems.
4. Understand parallel processing architectures.

Unit-1 (12 Hrs.)
Basic Principles: Boolean algebra and Logic gates, Combinational logic blocks (Adders,
Multiplexers, Encoders, de-coder), Sequential logic blocks (Latches, Flip-Flops, Registers,
Counters)
General System Architecture: Store program control concept, Flynn’s classification of
computers (SISD, MISD, MIMD): Multilevel viewpoint of a machine: digital logic, micro
architecture, ISA, operating systems, high level language: structured organization: CPU, caches,
main memory, secondary memory units & 1/0: Performance metrics: MIPS, MFLOPS.

Unit-11 (12 Hrs.)
Instruction Set Architecture: Instruction set based classification of processors (RISC, CISC,
and their comparison): addressing modes: register, immediate, direct, indirect, indexed:
Operations in the instruction set: Arithmetic and Logical, Data Transfer, Control Flow:
Instruction set formats (fixed, variable, hybrid): Language of the machine: 8086: simulation
using MSAM.

Unit-111 (12 Hrs.)
Basic non pipelined CPU Architecture: CPU Architecture types (accumulator, register, stack,
memory/ register) detailed data path of a typical register based CPU, Fetch-Decode-Execute
cycle (typically 3 to 5 stage): microinstruction sequencing, implementation of control unit,
Enhancing performance with pipelining.
Memory Hierarchy & 1/0O Techniques: The need for a memory hierarchy (Locality of
reference principle, Memory hierarchy in practice: Cache, main memory and secondary
memory, Memory parameters: access/ cycle time, cost per bit): Main memory (Semiconductor
RAM & ROM organization, memory expansion, Static & dynamic memory types): Cache
memory (Associative & direct mapped cache organizations.

Unit-1V (12 Hrs.)
Introduction to Parallelism: Goals of parallelism (Exploitation of concurrency, throughput
enhancement): Amdahl’s law: Instruction level parallelism (pipelining, super scaling —basic
features): Processor level parallelism (Multiprocessor systems overview).
Computer Organization [8086]: Instruction codes, computer register, computer instructions,
timing and control, instruction cycle, type of instructions, memory reference, register reference.
I/0 reference, Basics of Logic Design, accumulator logic, Control memory, address sequencing,
micro-instruction formats, micro-program sequencer, Stack Organization, Instruction Formats,
Types of interrupts: Memory Hierarchy.
Recommended Books:
1. David A. Patterson and John L. Hennessy, '‘Computer Organization and Design’, Morgan,

Kauffmann, Elsevier Publisher.

2. John P. Hayes, 'Computer Architecture and Organization', TMH.
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3. William Stallings, 'Operating Systems Internals and Design Principles’, Prentice Hall Upper
Saddle River, New Jersey.

SOFT COMPUTING
Subject Code: BECE1-773 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The students should be:
1. Learn the various soft computing frame works.
2. Be familiar with design of various neural networks.
3. Learn genetic programming.
Course Outcomes:
Upon completion of the course, the student should be able to:
1. Apply various soft computing frame works.
2. Design of various neural networks.
3. Use fuzzy logic.
4. Apply genetic programming.
Unit-1 (12 Hrs.)
Neural Networks: Fundamentals of Neural Networks — History- Architectures- Learning
methods- XOR Problem-Delta rule- Derivation-Back propagation- applications- parameters in
BPN- Associative memory — Hetero associative- BAM- energy function- problems-applications
of associative memories- ART1- ART2- applications of adaptive networks.
UNIT-HI (12 Hrs.)
Fuzzy Logic: Fuzzy set theory — crisp sets — fuzzy sets — crisp relations — Fuzzy relations —
Fuzzy systems- Crisp logic — predicate logic — fuzzy logic- fuzzy based systems -
Defuzzification methods — applications.
Unit-111 (12 Hrs.)
Genetic Algorithms: Fundamentals of GA — creation of offspring — encoding — fitness function
reproduction — crossover- insertion& deletion- mutation- bitwise operators — applications.
UNIT-1V (12 Hrs.)
Programming Using Mat Lab: Using Neural Network toolbox — Using Fuzzy Logic toolbox-
Using Genetic Algorithm & directed search toolbox.
Recommended Books:
1. Timothy J. Ross, 'Fuzzy Logic with Engineering Applications', Wiley Publications.
2. Yagna Narayanan, 'Artificial Neural Networks', PHI.
3. Bart Kosko, 'Neural Networks & Fuzzy Logic', Prentice Hall
4. Simon Haykin, 'Neural Networks', Prentice Hall.

VLSI DESIGN
Subject Code: BECE1-833 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. In this course, the MOS circuit realization of the various building blocks that is common to
any digital VVLSI circuit is studied.
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2. Architectural choices and performance trade-offs involved in designing and realizing the
circuits in CMOS technology are discussed.

Course Outcomes:
Upon completion of the course, students should:
1. Explain the basic CMOS circuits and the CMOS process technology.
2. Discuss the techniques of chip design using programmable devices.
3. Model the digital system using Hardware Description Language.

Unit-1 (12 Hrs.)
Introduction: Introduction to Computer-aided design tools for digital systems. Hardware
description languages, Introduction to VHDL, Data objects, Classes and data types, Operators,
Overloading, and Logical operators. Types of delays, Entity and Architecture declaration
Introduction to behavioural, dataflow and structural models.
VHDL Statements: Assignment statements, Sequential Statements and Process, Conditional
Statements, Case Statements, Array and Loops, Resolution Functions, Packages & Libraries,
Concurrent Statements.

Unit-11 (12 Hrs.)
Applications of VHDL: Combinational Circuit Design such as such as Multiplexers, Encoders,
Decoders, Code Converters, Comparators, and Implementation of Boolean functions etc.,
Sequential Circuit Design such as Shift registers, Counters etc.

Unit-111 (12 Hrs.)
Review of MOS Devices: MOS Structure, Enhancement & Depletion Transistor, Threshold
Voltage, MOS device design equations MOS Transistor Models. NMQOS, PMOS, CMOS.
Basic Electrical Properties and Circuit Concepts: The NMOS Inverter and Transfer
Characteristics pull up and pull down ratios of NMOS, alternative forms of pull up the CMOS
Inverter and transfer characteristics. CMOS Inverter Delays. Driving large Capacitive loads,
Propagation delays and effect of wiring capacitance.

Unit-1V (12 Hrs.)
Circuit Characterization and Performance Estimation: Estimation of R, C, L, Switching
Characteristics-delay models. Power dissipation. Scaling of MOS circuits. Effect of device
scaling on circuit performance.
Recommended Books:
1. Bhasker, 'A VHDL Primmer’, Prentice Hall.
2. Weste and Eshrighian, 'Principle of CMOS VLSI Design', Pearson Education.
3. D.A. Pucknell and K. Eshraghian, ‘Basic VLSI Design’, Prentice Hall India, New Delhi.
4. Brown and Vranesic, 'Fundamentals of Digital Logic with VHDL Design', TMH.
5. S.M. Kang, Y. Lebiebici, 'CMOS Digital Integrated Circuits Analysis & Design’, TMH.

VLSI DESIGN LAB.
Subject Code: BECE1-834 LTPC Duration: 24 Hrs
0021

Course Objectives:

1. To learn Hardware Descriptive Language(Verilog/VHDL)

2. To learn the fundamental principles of VVLSI circuit design in digital and analog domain
3. To familiarize fusing of logical modules on FPGAs

4. To provide hands on design experience with professional design (EDA) platforms.
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Course Outcomes:
At the end of the course, the student should be able to:
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Write HDL code for basic as well as advanced digital integrated circuits.

Import the logic modules into FPGA Boards.

Synthesize Place and Route the digital IPs.

Design, Simulate and Extract the layouts of Analog IC Blocks using EDA tools.
EXPERIMENTS

Design of basic Gates: AND, OR, NOT.

Design of universal gates

Design of 2:1 Mux using other basic gates

Design of 2 to 4 Decoder

Design of Half-Adder, Full Adder, Half Substractor, Full Substractor

Design of 3:8 Decoder

Design of 8:3 Priority Encoder

Design of 4 Bit Binary to Grey code Converter

Design of 4 Bit Binary to BCD Converter using sequential statement

. Design an 8 Bit parity generator (with for loop and Generic statements)
. Design of 2,s Complementary for 8-bit Binary number using Generate statements

SEQUENTIAL DESIGN EXPERIMENTS
Design of all type of Flip-Flops using (if-then-else) Sequential Constructs
Design of 8-Bit Shift Register with shift Right, shift Left, Load and Synchronous reset.
Design of Synchronous 8-bit Johnson Counter.
Design of Synchronous 8-Bit universal shift register (parallel-in, parallel-out) with 3- state
output (IC 74299)
Design of 4 Bit Binary to BCD Converter using sequential statement.
Design counters (MOD 3, MOD 5, MOD 8, MOD 16)
Design a decimal up/down counter that counts up from 00 to 99 or down from 99 to 00.
Design 3-line to 8-line decoder with address latch

Note: At least 12 experiments are required to be performed.

MAJOR PROJECT

Subject Code: BECE1-874 LTPC

The students are required to undergo Major Project work and it will be evaluated by the external
examiner and one internal examiner appointed by the institute/university. External examiner
will be from panel of examiners. Assessment of project will be based on Quality of work,
Seminar, viva-voice, report writing. Students can use different hardware and software in order

00126

to analyse and verify the results.
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CELLULAR AND MOBILE COMMUNICATION
Subject Code: BECE1-874 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand the radio wave propagation and interference in mobile communications.
2. To understand the basic knowledge about the generations of mobile communication.
3. To study different architectures of mobile communication and its related parameters.
4. To impart the knowledge about applications of mobile communication.
Course Outcomes:
Student shall be able to:
1. Understand the cellular systems
2. Analyse the concept of switching systems and base station subsystem.
Unit=I (12 Hrs.)

Introduction to Cellular Mobile Systems: A basic cellular system, performance criteria,
uniqueness of mobile radio environment, operation of cellular systems, planning a cellular
system, analog & digital cellular systems.
Cellular Wireless Communication Systems: Second generation cellular systems: GSM
specifications and Air Interface — specifications of various units, 2.5 G systems: GPRS/EDGE
specifications and features. 3G Systems: UMTS & CDMA 2000 standards and specifications.

Unit —I1 (12 Hrs.)
Elements of Cellular Radio Systems Design: General description of the problem, concept of
frequency reuse channels, co—channel interference reduction factor, desired C/I from a normal
case in an Omni directional antenna system, cell splitting, consideration of the components of
cellular systems.
Interference: Introduction to co—channel interference, real time co—channel interference, co—
channel measurement design of antenna system, antenna parameter and their effects, diversity
receiver in co—channel interference — different types.

Unit 111 (12 Hrs.)
Cell Coverage for Signal &Traffic: General introduction, obtaining the mobile point to point
mode propagation over water or flat open area, foliage loss, propagation near in distance, long
distance propagation, point to point prediction model — characteristics, cell site, antenna heights
and signal coverage cells, mobile to mobile propagation.

Unit -1V (12 Hrs.)
Cell Site Antennas and Mobile Antennas: Characteristics, antenna at cell site, mobile
antennas, Frequency Management and Channel Assignment, Frequency management, fixed
channel assignment, non—fixed channel assignment, traffic & channel assignment.
Hand Off, Dropped Calls: hand off, types of handoff and their characteristics, dropped call
rates &their evaluation.
Optional Techniques: Parameters, coverage hole filler, leaky feeders, cell splitting and small
cells, narrow beam concept.
Recommended Books:
1. Kamilo Feher, 'Wireless and Digital Communications’, PHI.
2. T.S. Rappaport, 'Wireless Communication, Principles & Practice'.
3. William, C.Y. Lee, 'Mobile Cellular Telecommunications', McGraw Hill.
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WIRELESS SENSORS NETWORKS
Subject Code: BECE1-875 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. This course introduces advances in wireless, sensor networks.
2. Wireless Sensor Networks provide opportunities even outside their usual application domain
of environmental monitoring.
3. To track all activities, and check for errors that might occur in the process of handling and
distributing goods.
Course Outcomes:
At the end of the course the student shall be able to:
1. Understand the existing applications of wireless sensor actuator networks.
2. Understand the elements of distributed computing and network protocol design and will learn
to apply these principles in the context of wireless sensor networks.
3. Identify the various hardware, software platforms that exist for sensor networks.
Unit-1 (12 Hrs.)
Introduction to Wireless Sensor Networks: Constraints and Challenges of sensor networks,
Emerging technologies for wireless sensor networks, Node architecture, Hardware components
overview, Energy consumption of Sensor nodes, Dynamic energy and power management on
System level, some examples of Sensor nodes, Optimization goals and figures of merit, QOS,
Energy Efficiency, scalability, robustness Advantages of sensor networks, Sensor network
applications.
Unit-11 (12 Hrs.)
Topology Control: Location driven, Geographic Adaptive Fidelity (GAF), Geographic
Random Forwarding (GeRaF), GEAR, Connectivity driven, SPAN, ASCENT.
Unit-111 (12 Hrs.)
WSN Sensors: Physical Layer Design, Transceiver Design, MAC Protocols for WSN, Low
Duty Cycle Protocols &Wakeup Concepts, S-MAC, Mediation Device Protocol, Wakeup Radio
Concepts, Address & Name management, Assignment of MAC Addresses, Routing Protocols,
Energy Efficient Routing, Geographic Routing.
Unit IV (12 Hrs.)
WSN Platforms & Tools: Sensor Node Hardware, Berkeley Motes, Programming Challenges,
Node-level software platforms, Node level Simulators, State-centric programming.
Recommended Books:
1. Holger Karl & Andreas Willig, 'Protocols & Architectures for Wireless Sensor Networks',
John Wiley.
2. Feng Zhao & Leonidas J. Guibas, 'Wireless Sensor Networks- An Information Processing
Approach'.
3. Waltenegus Dargie and Christian Poella Bauer, 'Fundamentals of Wireless Sensor Networks
Theory and Practice’, John Wiley and Sons.
4. Holger Karl and Andreas Willig, 'Protocols and Architectures for Wireless Sensor Networks',
John Wiley and Sons.
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INFORMATION THEORY AND CODING

Subject Code: BECE1-876 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To aware the students about the information theory.
2. To provide the basic concepts of channel capacity.
3. To impart knowledge about linear block codes.
4. To study convolution and BCH codes.
Course Outcomes:
At the end of the course the student shall be able to:
1. Understand concepts of entropy, mutual information and divergence.
2. Apply and analyze the principles of channel capacity.
3. Use various types of check metrics, linear and cyclic codes.
4. Understand working principle of convolution codes.

Unit-1 (12 Hrs.)
Information Theory: Definition of Information, Entropy, Mutual Information, Properties of
Mutual Information, Fundamental Inequality, L.T. Inequality, Divergence, Properties of
Divergence, Divergence Inequality, Relationship between entropy and mutual information,
Chain Rules for entropy, relative entropy and mutual information.

Unit-11 (12 Hrs.)
Channel Capacity: Uniform Dispersive Channel, Uniform Focusing Channel, Strongly
Symmetric Channel, Binary Symmetric Channel, Binary Erasure Channel. Channel Capacity of
the all these channels, Channel Coding Theorem, Shannon-Hartley Theorem.
Data Compression: Kraft inequality, Huffman codes, Shannon-Fano coding, Arithmetic
Coding.

UNIT-111 (12 Hrs.)
Linear Block Codes: Introduction to Linear Block codes, Syndrome and Error detection,
Minimum distance of block code, Hamming Code.
Cyclic Codes: Description of Cyclic codes, Generator and parity check matrices of cyclic
codes, error detection decoding of cyclic codes.
UNIT-IV (12 Hrs.)

Convolution Codes: Encoding of convolution codes, structural properties of Convolution
codes, Distance Properties of convolution codes.
Recommended Books:
1. Arijit Saha, 'Information Theory, Coding & Cryptography', Pearson Education.
2. Ranjan Bose, 'Information Theory, Coding and Cryptography', Tata McGraw Hill.
3. Thomas M. Cover, Joy A. Thomas, 'Elements of Information Theory', Wiley India Pvt.
4. J. Mary Jones, 'Information and Coding Theory', Springer.
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OPERATING SYSTEMS
Subject Code: BECE1-877 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. General understanding of structure of modern computers
2. Purpose, structure and functions of operating systems
3. 3.lllustration of key Operating system aspects by example
Course Outcomes:
By the end of the course you should be able to:
1. Describe the general architecture of computers
2. Describe, contrast and compare differing structures for operating systems
3. Understand and analyze theory and implementation of: processes,
4. Resource control (concurrency etc.), physical and virtual memory, scheduling, I/0 and files

Unit-1 (12 Hrs.)
Operating System Concepts an Introduction: What is an OS, Need of OS, Different views of
an OS, Evolution of OS, Batch Processing, Multiprocessing, Multiprogramming, Time Sharing,
Real Time Systems, Network OS, Parallel Processing, Distributed Processing.
Operating System Structures: OS services, System Calls, System Structures, Layered
Architecture of an OS.
Introduction to process: Concept of process, Process states and their transitions, PCB, Process
Scheduling, Operations on process: Process creation and termination, Threads: User level and
kernel level threads.

Unit-11 (12 Hrs.)
CPU Scheduling: Introduction, CPU scheduler, Scheduling criteria, Scheduling algorithms:
FCFS, SJF, Priority scheduling, RR scheduling, Multilevel queue scheduling, Multilevel
feedback queue scheduling.
Process Synchronization: Co-operating process, Concurrency, Semaphores.
Deadlocks: Introduction, Deadlock characteristics, Recognition methods, Dealing with
deadlocks, Deadlock prevention, avoidance, detection and deadlock recovery.

Unit-111 (12 Hrs.)
Memory Management Basics: Introduction, Logical vs. physical address space, Program
relocation & management techniques, Continuous storage allocation, Fixed partition contiguous
storage allocation, Variable partition CSA, Non-contiguous storage allocation, paging,
segmentation.
Virtual Memory: Introduction, Swapping, Demand paging, Pure demand paging FIFO,
Optimal.
File System Interface & implementation: File concepts, File naming, File attributes, File
access methods, Directory structure.

Unit-1V (12 Hrs.)
Device Mgmt & Storage Structure: 1/0 subsystems, 1/0 channels, Secondary storage, Disk
structure, Disk scheduling, FIFO, Shortest seek time first SSTF scan, C-SCAN, Look &C-look
Disk scheduling algo’s.
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Protection & Security Introduction: Introduction, Goals of protection, Access rights, Access
matrix, Security & its goals, Authentication, Passwords, Encryption, Viruses, worms, Dealing
with viruses.

Case Study: UNIX &WIN NT.

Recommended Books:

1. Peter Galvin, 'Operating systems Concepts', Addison Wessly.

2. Ekta Walia, 'Operating systems Concepts', Khanna Publisher.

SATELLITE COMMUNICATION
Subject Code: BECE1-878 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To introduce various aspects in the design of systems for satellite communication.
2. Students will be able to understand link design for satellite communication.
3. To provide the knowledge of various multiple access techniques.
Course Outcomes:
Students will be:
1. Able to learn the dynamics of the satellite.
2. Able to understand the communication satellite design.
3. Able to understand how analog and digital technologies are used for satellite communication
networks.
4. Able to learn the design of satellite links.
5. Able to study the design of Earth station and tracking of the satellites.
Unit-1 (12 Hrs.)

Introduction: Origin of Satellite Communication, Current state of Satellite Communication,
Advantages of Satellite Communication, Active & Passive satellite, Orbital aspects of Satellite
Communication, System Performance. Communication Satellite Link Design - Introduction,
general link design equation, system noise temperature, C/N & G/T ratio, atmospheric &
ionosphere effects on link design, complete link design, interference effects on complete link
design, earth station parameters.

Unit-11 (14 Hrs.)
Satellite Analog & Digital Communication: Baseband analog(voice) signal, FDMA
techniques, S/N ration, SCPC & CSSB systems, digital baseband signals & modulation
techniques.
Multiple Access Techniques: TDMA frame structure, burst structure, frame efficiency, super
frame, frame acquisition & synchronization, TDMA vs FDMA, burst time plan, beam hopping,
satellite switched, Erlang call congestion formula, demand assignment ctrl, DA-FDMA system,
DATDMA.

Unit-111 (10 Hrs.)
Laser & Satellite Communication: Link analysis, optical satellite link Transmitter &
Receiver, Satellite, beam acquisition, tracking & pointing, cable channel frequency, head end
equation, distribution of signal, n/w specifications and architecture, optical fiber CAT system.

Unit-1V (12 Hrs.)
Satellite Applications: Satellite TV, telephone services via satellite, data Communication
services, satellites for earth observation, weather forecast, military appliances, scientific studies.
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Recommended Books:
1. Timothy Pratt, 'Satellite Communication', John Wiley & Sons.
2. D.C. Aggarwal, 'Satellite Communication’, Khanna Publishers.
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B. TECH. ELECTRONICS & TELECOMMUNICATION ENGINEERING

Total Contact Hours = 30

Total Marks = 900

Total Credits = 25

SEMESTER 3" Contact Hrs. Marks Credits
Subject Code Subject Name L T P Int. | Ext. | Total
BECE2-301 Object Oriented Programming 3 1 0 40 60 100 4
BECE2-302 Electronic Devices and Circuits - | 3 1 0 40 60 100 4
BECE2-303 Network Analysis and Synthesis 3 1 0 40 60 100 4
BECE2-304 Electronic Instrumentation 3 1 0 40 60 100 4
BECE2-305 Signals and Systems 3 1 0 40 40 100 1
BECE2-306 Electronic Devices and Circuits - | 0 0 2 60 | 40 100 1
Lab.
BECE2-307 Object Oriented Programming Lab 0 0 2 60 40 100 4
BHUMO-F91 Soft Skills-I 0 0 2 60 | 40 100 1
BECE2-308 Training — I# 0 0 4 60 40 100 2
Total 15 5 10 | 440 | 460 | 900 25
# After 2nd Sem, During Summer Vacation
Total Contact Hours = 27 Total Marks =900 Total Credits = 23
SEMESTER 4t Contact Hrs. Marks Credits
Subject Code Subject Name LT P Int. | Ext. Total
BECE?2-409 Electronic Devices and Circuits —I1 311 0 40 60 100 4
BECE?2-410 Analog Communication Systems 3 |1 0 40 60 100 4
BECE2-411 Digital Electronics 311 0 40 60 100 4
BECE2-412 Electromagnetic Field Theory 3|1 0 40 60 100 4
Departmental Elective-1 (Select any one) 3]0 0 40 60 100 3
BECE?2-456 Neural Networks and Fuzzy Logic
BECE?2-457 Data Structures and Algorithms
BECE?2-458 RADAR and SONAR Engineering
BECE?2-459 Web Technologies
BECE2-413 Electronic Devices and Circuits -11 00 2 60 40 100 1
Lab.
BECEZ2-414 Analog Communication Systems Lab. | 0 | O 2 60 40 100 1
BECE2-415 Digital Electronics Lab. 00 2 60 40 100 1
BHUMO-F92 Soft Skills -11 0|0 2 60 40 100 1
Total 15| 4 8 | 440 | 460 900 23

In House / Industrial Training of 6 Weeks during Summer vacations after 4" semester
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Total Contact Hrs. = 30

Total Marks = 1000

Total Credits = 24

Semester 5t Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECE2-516 Linear Integrated Circuits 3 1 0 40 60 100 4
BECE2-517 Microprocessor and Interfacing 3 1 0 40 60 100 4
BECE2-518 Digital Communication Systems 3 1 0 40 60 100 4
BECE2-519 Linear Integrated Circuits Lab. 0 0 2 60 40 100 1
BECE2-520 Microprocessor Lab. 0 0 2 60 40 100 1
BECE2-521 | Digital Communication Systems Lab. | 0 0 2 60 40 100 1
BECE2-522 Training —1# 0 0 4 60 40 100 2
BHUMO-F93 Soft Skills -111 0 0 2 60 40 100 1
Departmental Elective-11 (Select any one) 3 0 0 40 60 100 3
BECE2-560 Data Communication Networks
BECE2-561 Human Resource Management
BECE?2-562 Digital System Design
BECE2-563 Biomedical Electronics and
Instrumentation
BECE2-564 Micro-electronics
Open Elective — | 3 0 0 40 60 100 3
Total 15 3 12 500 500 1000 24
# After 4! Sem, During Summer Vacation
Total Contact Hrs. =24 Total Marks = 800 Total Credits = 21
Semester 61 Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECE?2-623 Microwave and Antenna Theory 3 1 0 40 60 100 4
BECE2-624 Microcontroller and Embedded 3 1 0 40 60 100 4
System
BECE2-625 Linear Control System 3 1 0 40 60 100 4
BECE2-626 Microwave Engineering lab 0 0 2 60 40 100 1
BECE2-627 Microcontroller Lab. 0 0 2 60 40 100 1
BHUMO-F94 Soft Skills-1V 0 0 2 60 40 100 1
Departmental Elective-111 (Select any one) 3 0 0 40 60 100 3
BECE?2-665 Nano Science and Nano-Technology
BECE?2-666 Advanced Microprocessor
BECE?2-667 Image and Speech Processing
BECE?2-668 Optical Fibre Communication
BECE?2-669 Operation Research
Open Elective — 11 3 0 0 40 60 100 3
Total 15 3 6 380 420 800 21

In House / Industrial Training of 8 Weeks during summer vacations after 61" semester
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Total Contact Hrs. = 28

Total Marks =700

Total Credits = 23

Semester 7t Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECE2-728 Wireless Communication Systems 3 1 0 40 60 100 4
BECE2-729 Digital Signal Processing 3 1 0 40 60 100 4
BECE2-730 Digital Signal Processing Lab 0 0 2 60 40 100 1
BECE2-731 Minor Project 0 0 4 60 40 100 4
BECE2-732 Training-111# 0 0 8 60 40 100 4
Departmental Elective-1V (Select any one) 3 0 0 40 60 100 3
BECE2-770 Cognitive Radio
BECE2-771 Relational Data Base Management
System
BECE2-772 Computer Architecture and
Organization
BECE2-773 Soft Computing
Open Elective — 11 3 0 0 40 60 100 3
Total 12 2 14 340 360 700 23
# After 6t Sem, During Summer Vacation
Total Contact Hrs. =21 Total Marks =400 Total Credits = 14
Semester 8t Contact Hours Marks Credits
Subject Code Subject Name L T P Int. Ext. | Total
BECE2- 833 VLSI Design 3 1 0 40 60 100 4
BECE2- 834 VLSI Design Lab 0 0 2 60 40 100 1
BECE2- 835 Major Project 0 0 12 60 40 100 6
Departmental Elective-V (Select any one) 3 0 0 40 60 100 3
BECE2-874 Cellular and Mobile Communication
BECE2-875 Wireless Sensor Networks
BECE2-876 Information Theory and Coding
BECE2-877 Operating Systems
BECE2-878 Satellite Communication
Total 6 1 14 200 200 400 14
Total Credits
Semester Credits
I 25
1 25
1l 25
v 23
Vv 24
VI 21
VII 23
VI 14
Total 180
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OBJECT ORIENTED PROGRAMMING
Subject Code: BECE2-301 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide knowledge regarding the Object oriented programming C++, data types and
about classes.
2. To provide understanding of inheritance and memory management in C++.
3. To describe how to represent pointers, and understanding the concept of binding and
polymorphism.
4. To make the students familiar with the File handling and generic functions.
Course Outcomes:
1. After undergoing the course students will be able to develop various programs and flow
charts using C++.
2. Apply the concepts of data encapsulation, inheritance, and polymorphism to large-scale
software.
3. Enable students to develop their skills in programming with C++.
4. Design and develop object-oriented computer programs.
Unit-1 (12 Hrs.)
Object-Oriented Programming Concepts: Introduction, comparison between procedural
programming paradigm and object-oriented programming paradigm, basic concepts of object-
oriented programming — concepts of an object and a class, interface and implementation of a
class, operations on objects, relationship among objects, abstraction, encapsulation, data hiding,
inheritance, overloading, polymorphism, messaging.
Standard Input/Output: Concept of streams, hierarchy of console stream classes, input/output
using overloaded operators >> and << and members functions of i/o stream classes, formatting
output, formatting using ios class functions and flags, formatting using manipulators.
Classes and Objects: Specifying a class, creating class objects, accessing class members,
access specifiers, static members, use of constkeyword, friends of a class, empty classes, nested
classes, local classes, abstract classes, container classes, bit fields and classes.
Unit-11 (12 Hrs.)
Pointers and Dynamic Memory Management: Declaring and initializing pointers, accessing
data through pointers, pointer arithmetic, memory allocation (static and dynamic), dynamic
memory management using new and delete operators, pointer to an object, this pointer, pointer
related problems - dangling/wild pointers, null pointer assignment, memory leak and allocation
failures.
Constructors and Destructors: Need for constructors and destructors, copy constructor,
dynamic constructors, explicit constructors, destructors, need for destructors.
Operator Overloading and Type Conversion: Overloading operators, rules for overloading
operators, overloading of various operators, type conversion - basic type to class type, class type
to basic type, class type to another class type.
Unit-111 (12 Hrs.)
Inheritance: Introduction, defining derived classes, forms of inheritance, ambiguity in multiple
and multipath inheritance, virtual base class, object slicing, object composition and delegation,
order of execution of constructors and destructors.
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Unit-1V (12 Hrs.)
Exception Handling: Review of traditional error handling, basics of exception handling,
exception handling mechanism, throwing mechanism, catching mechanism, rethrowing an
exception, specifying exceptions.
Files: File streams, hierarchy of file stream classes, reading/writing of files, error handling
during file operations, accessing records, randomly, updating files.
Recommended Books:
1. I.E. Balagurusamy, ‘Object Oriented Programming with C++’, Tata McGraw Hill.
2. R.S. Salaria, ‘Mastering Object-Oriented Programming with C++’, Salaria Publishing House.
3. R. Lafore, ‘Object Oriented Programming in C++’, Waite Group.
4. ‘“The Complete Reference to C++ Language’, McGraw Hill-Osborne.
5. F.B. Lippman, ‘C++ Primer’, Addison Wesle.

ELECTRONIC DEVICES AND CIRCUITS - I
Subject Code: BECE2-302 LTPC Duration: 48 Hrs.
3104

Course Objectives:
This course is meant to provide fundamental knowledge to students for understanding of the
various electronic devices, their circuits & behaviour under various conditions.
1. To aware the students about the various electronic devices and their circuits.
2. To impart knowledge of BJTs and FETSs.
3. To provide the students detailed concepts of CMOS and MOSFET.
4. To analyze low and high frequency transistor models.
Course Outcomes:
After undergoing this course student will be able to:
1. Understand the concepts of junction diodes and their applications.
2. Analyze BJT characteristics and determine their behaviour under low and high frequencies.
3. Analyze various concepts of FETs and their characteristics.
4. Design low and high frequency models and observe and its various characteristics.

Unit-1 (12 Hrs.)
Semiconductor Diodes: Semi-conductor materials and their characteristics, PN junction Diode
- VI characteristics, Breakdown mechanism in diode, effect of temperature on diode qualitative
and quantitative analysis of its behaviour, Diode resistance, Transition capacitance and
Diffusion capacitance, clippers, clampers, rectifiers. Special purpose diodes - Zener diode,
varactor diode, Schottky diode.

Unit-11 (12 Hrs.)
Bipolar Junction Transistor: BJT — Transistor current components, BJT configurations — CE,
CB, CC and their characteristics. Transistor Biasing —Operating point determination, fixed bias,
emitter bias, voltage-divider bias. Bias stability —Stabilization against variation in Ico, Vge and
S, Bias compensation.

Unit-111 (12 Hrs.)
Field-Effect Transistor: The junction FET - construction, operation, characteristics,
parameters, Biasing of JFET, Small signal analysis of JFET as an amplifier- common source
and common drain amplifiers.
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Metal Oxide Semiconductor FET: MOSFET- construction, operation, characteristics,
parameters, CMOS devices, CMOS inverter characteristics, metal semiconductor.
Unit-1V (12 Hrs.)
Low & High Frequency Transistor Model: Transistor Hybrid Model, h parameter equivalent
circuit of transistor, Analysis of transistor amplifier using h-parameters in CB, CE and CC
configuration, The high frequency T model, hybrid pi CE transistor model, hybrid pi
conductance in terms of low frequency h parameters.
Recommended Books:
1. Millman, Jacob, Halkias Christos C. and Satyabratajit, ‘Electronic Devices and Circuits’,
Tata McGraw Hill, New Delhi.
2. Boylestad Nashelsky, ‘Electronic Devices and Circuit Theory’, Pearson Education.
3. Floyd, L. Thomas, ‘Electronic Devices’, Pearson Education.
4. Sedra, Adel S. and Smith, C. Kenneth, ‘Microelectronic Circuits’, Oxford University Press,
New York.
5. Streetman Ben J., Sanjay Banerjee, ‘Solid State Electronic Devices’, PHI.

NETWORK ANALYSIS AND SYNTHESIS
Subject Code: BECE2-303 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide the knowledge to students about the various network theorems.
2. To make the students aware about the various transient responses for various signals.
3. To provide them basic concepts of different types of two port networks and their synthesis.
4. To impart knowledge about different passive filter design.
Course Outcomes:
1. An ability to design, analyze and synthesis of various networks and circuits.
2. Knowledge of mathematical forms such as Laplace transforms & designing of filters and
circuits.
3. Synthesis of networks using fundamental concepts.
4. To understand, design and analysis of various passive filter design.
Unit-1 (12 Hrs.)
Laws and Basic Theorems: Fundamental Laws and Concepts — Kirchoff’s current and voltage
laws, Node and mesh analysis using classical method and Laplace transform, Concept of
independent and dependent sources, Analysis of special signal waveforms, Duality in networks.
Network Theorems —Superposition, Reciprocity, Thevenin’s, Norton’s, Millman’s, Maximum
power transfer, Tellegan’s, Circuit analysis using these theorems.
UNIT-I1 (12 Hrs.)
Transient Analysis: Fundamental signals and their mathematical expressions, Transient
response analysis of RL, RC and RLC for various signals using differential equations and
Laplace transform.
UNIT-H1 (12 Hrs.)
Two Port Networks: Fundamental concepts of network synthesis, Hurwitz Polynomials,
Positive real functions, Properties of RC, RL & LC networks, Foster and Cauer forms of
realization, Transmission zeroes, Synthesis of transfer functions.
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UNIT-IV (12 Hrs.)
Passive Filter Design: K-derived, m-derived, Low pass filter, High pass filter, Band pass filter,
Band stop filter, their magnitude and phase response
Recommended Books:
1. Vanvalkenburg, ‘Network Analysis’, Prentice Hall of India Pvt. Ltd., New Delhi.
2. D. RoyChoudhary, ‘Network and Systems’, New Age International Publisher.
3. Franklin F. Kuo, ‘Network Analysis and Synthesis’, John Wiley.
4. Someshwar C. Gupta, ‘Circuit Analysis - with Computer Applications to Problem Solving’,
Jon W. Bayless.

ELECTRONIC INSTRUMENTATION
Subject Code: BECE2-304 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide knowledge about different types of measuring, waveform generation, and

analysis of electronic instruments.
2. Exposure to various analog measuring instruments.
3. To provide detailed knowledge about different bridges.
4. To understand CRO and its operation.
Course Outcomes:
After undergoing this course student will be able to:
1. Analyze operation of different instruments and able to describe different terminology related

to measurements.
2. Recognize and understand various analog measuring instruments.
3. Measure resistance using various methods.
4. Find various measurements using CRO.

Unit-1 (12 Hrs.)
Units, Dimensions and Standards: Sl Units, Determination of absolute units of current and
resistance, Standards of EMF, Resistance, Capacitance, Mutual inductance and their
construction, Equivalent circuit representation, Figures of Merit, Construction of variable
standards and Decade Boxes.
General Theory of Analog Instruments: Primary and secondary instruments, indicating
recording and integrating types, operating torques damping and controlling torques, Torque/
weight ratio, pointers and scales.
Unit-11 (12 Hrs.)
Analog Measuring Instruments: Principles of operation, Construction, Errors, calibration,
areas of application of the following types of instruments for measurement of voltage, current,
power, energy, frequency and power factor: (a) PMMC (b) Dynamometer (c) Moving Iron (d)
Induction (e) Thermal (f) Electrostatic Extension of Ranges by Shunts. Multipliers: Power and
Energy Measurements in Poly Phase Circuits.
Potentiometers (Only Principles, Operation & applications of DC & AC potentiometer) (a)
Simple concepts of potentiometers. (b) Principle of DC potentiometer, applications. (c)
Principle operation of AC potentiometer with advantages/ Disadvantages/ applications.
Unit— 111 (12 Hrs.)

Measurement of Resistances: Low, Medium & High Resistance their measurement.
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Bridges: Measurement of R, L, C, M, O by Wheatstone, Kelvin, Maxwell Hay, Anderson,
Owen, Heaviside, Campbell, Schering, Wien bridges, Bridge sensitivity, Errors, Detectors,
Shielding and screening, Wanger, Earthing.
Unit-1V (12 Hrs.)
Cathodes Ray Oscilloscopes: Principles and working of CRO, CRO probes, Measurement of
voltage, frequency and phase angle with CRO.
Recommended Books:
1. A.K. Sawhney, ‘Electrical & Electronic Measurement and Instrumentation’, Dhanpat Rai &
Publishers.
2. J.B. Gupta, ‘A Course in Electrical and Electronics Measurement & Instrumentation’, S.K.
Kataria & Sons.
3. W.D. Cooperl, ‘Electronic Instrumentation and Measurement Techniques’, Prentice Hall.

SIGNAL AND SYSTEMS
Subject Code: BECE2-305 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To introduce the students about the theoretical concepts associated with processing

continuous & discrete time signals & systems.
2. To make the students aware about the signal transmission through linear networks
3. Tobe able to think critically & to apply problem solving & reasoning strategies to the

analysis of various types of signals & systems.
4. To impart them knowledge of various types of noises.
Course Outcomes:
1. Ability to analyse various types of signals in communication system.
2. Developing skills to understand random signals.
3. To understand various types of noises.
4. Understand signal transmission through linear networks.

Unit-1 (12 Hrs.)
Systems and Signal Analysis: Detailed Classification of Signals and Systems, Fourier Series
and its properties, Fourier transform and its properties along with applications, Discrete Time
Fourier Series (DTFS) and Discrete Time Fourier Transform (DTFT).
Correlation and Spectral Density: Definition of Correlation and Spectral Density, Analogy
between correlation, covariance and convolution, conceptual basis, auto-correlation, cross
correlation, energy/power spectral density, properties of correlation and spectral density, inter
relation between correlation and spectral density.
Unit-11 (12 Hrs.)

Random Signal Theory: Introduction to Probability Theory, Definition of Probability of
Random Events. Joint and Conditional Probability, Probability Mass Function, Statistical
Averages. Probability Density Functions (PDF) and Statistical Averages, mean, moments and
expectations, standard deviation and variance. Probability models: Uniform, Gaussian,
Binomial. Examples of PDF, Transformation of Random Variables. Random Processes,
Stationary and Ergodicity.
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Unit-111 (12 Hrs.)
Introduction to Noise: Thermal Noise, Shot noise, Partition noise, Flicker noise, Gaussian
Noise, Noise in Bipolar Junction Transistors (BJTs), FET noise. Equivalent input noise, Signal
to Noise Ratio (SNR), Noise Temperature, Noise equivalent Bandwidth, Noise Figure.
Experimental determination of Noise Figure, Pulse Response and Digital Noise and its
elimination.

Unit-1V (12 Hrs.)
Signal Transmission Through Linear Networks: Convolution Theorem and its graphical
interpretation. The Sampling Theorem, Low Pass and Band Pass Networks, Matched Filter,
Enveloped detector.
Recommended Books:
1. B.P. Lathi, ‘Digital and Analog Communication Systems’, Oxford University Press.
2. Ravi Kumar, ‘Signals and Systems’, PHI Learning.
3. Simon Haykin, ‘Signals and Systems’, John Wiley.
4. George R. Cooper, ‘Probabilistic Methods of Signals and System Analysis’, Oxford

University Press.

ELECTRONIC DEVICES AND CIRCUITS LAB. - |
Subject Code: BECE2-306 LTPC Duration: 24 Hrs.
0021

Course Objectives:

1. Able to understand and identification of various electronic components.

2. To understand and plot characteristics of various semiconductor devices.

3. To understand the applications of Transistors as amplifier in various configurations.

Course Outcomes:

1. An ability to understand all types of electronics devices and circuits

. An ability to conduct experiments, as well as to analyze and interpret various data sheets.

EXPERIMENTS

To perform & analyze the use of Zener diode as voltage regulator.

To observe the characteristics and behavior of Half wave, full wave & Bridge rectifiers.

To plot the input and output characteristics of CE configuration.

To observe the characteristics of a Class- A amplifier.

To observe the characteristics of Class- B amplifier.

To observe the characteristics of Class- B push-pull amplifier.

To observe the characteristics of complementary symmetry amplifier.

To plot a load line for a CE amplifier and show effect of input signal on Q-point.

To Observe use of a BJT in a CE amplifier circuit configuration and study its frequency

response.

10. To demonstrate use of a BJT in a CC amplifier circuit configuration and study its frequency
response.

11. To perform an experiment to observe the working of BJT as an amplifier.

Note: At least 08 experiments are required to be performed.

N

CoNR~LNE
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OBJECT ORIENTED PROGRAMMING LAB.
Subject Code: BECE2-307 LTPC Duration: 24 Hrs.
0021

Course Objectives:
1. To provide the basic knowledge about control statements, looping statements, various 1/O
statements and various data structures.

2. To describe how to create classes in C++ for understanding of basic OOPS features.

3. To discuss various concepts of data hiding, function overloading and operator overloading.

Course Outcomes:

1. Enable students to develop their skills in programming with C++.

2. To describe functions of creating constructors, destructor, inheritance, polymorphism and file

handling programs
. Formulate problems as steps so as to be solved systematically.
. Integrate robustness, reusability, and portability into large-scale software development.
EXPERIMENTS

1. [Classes and Objects] Write a program that uses a class where the member functions are
defined inside a class.

2. [Classes and Objects] Write a program that uses a class where the member functions are
defined outside a class.

3. [Classes and Objects] Write a program to demonstrate the use of static data members.

4. [Classes and Objects] Write a program to demonstrate the use of const data members.

5. [Constructors and Destructors] Write a program to demonstrate the use of zero argument
and parameterized constructors.

6. [Constructors and Destructors] Write a program to demonstrate the use of dynamic
constructor.

7. [Constructors and Destructors] Write a program to demonstrate the use of explicit
constructor.

8. [Initializer Lists] Write a program to demonstrate the use of initializer list.

9. [Operator Overloading] Write a program to demonstrate the overloading of increment and
decrement operators.

10. [Operator Overloading] Write a program to demonstrate the overloading of binary
arithmetic operators.

11. [Operator Overloading] Write a program to demonstrate the overloading of memory
management operators.

12. [Typecasting] Write a program to demonstrate the typecasting of basic type to class type.

13. [Typecasting] Write a program to demonstrate the typecasting of class type to basic type.

14. [Typecasting] Write a program to demonstrate the typecasting of class type to class type.

15. [Inheritance] Write a program to demonstrate the multilevel inheritance.

16. [Inheritance] Write a program to demonstrate the multiple inheritances.

17. [Inheritance] Write a program to demonstrate the virtual derivation of a class.

18. [Polymorphism] Write a program to demonstrate the runtime polymorphism.

19. [Exception Handling] Write a program to demonstrate the exception handling.

20. [Templates and Generic Programming] Write a program to demonstrate the use of function
template.

A~ w
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21. [Templates and Generic Programming] Write a program to demonstrate the use of class
template

22. [File Handling] Write a program to copy the contents of a file to another file byte by byte.
The name of the source file and destination file should be taken as command-line
arguments,

23. [File Handling] Write a program to demonstrate the reading and writing of mixed type of
data.

Note: At least 15 experiments are required to be performed.

SOFT SKILLS-I
Subject Code: BHUMO-F91 LTPC
0021

Course Objectives
The course aims to cause a basic awareness about the significance of soft skills in professional
and interpersonal communications and facilitate an all-round development of personality.
Course Outcomes
At the end of the course, the student will be able to develop his/her personal traits and expose
their personality effectively.

UNIT-1
SOFT SKILLS- Introduction to Soft Skills, Aspects of Soft Skills, Identifying your Soft Skills,
Negotiation skills, Importance of Soft Skills, Concept of effective communication.
SELF-DISCOVERY- Self-Assessment, Process, Identifying strengths and limitations, SWOT
Analysis Grid.

UNIT-2
FORMING VALUES- Values and Attitudes, Importance of Values, Self-Discipline, Personal
Values - Cultural Values-Social Values-some examples, Recognition of one’s own limits and
deficiencies.

UNIT-3
ART OF LISTENING- Proxemics, Haptics: The Language of Touch, Meta Communication,
Listening Skills, Types of Listening, Listening tips.

UNIT-4
ETIQUETTE AND MANNERS- ETIQUETTE- Introduction, Modern Etiquette, Benefits of
Etiquette, Taboo topics, Do’s and Don’ts for Men and Women. MANNERS- Introduction,
Importance of manners at various occasions, Professional manners, Mobile manners.
CORPORATE GROOMING TIPS- Dressing for Office: Do’s and Don’ts for Men and Women,
Annoying Office Habits.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Butterfield, Jeff, ‘Soft Skills for Everyone’, Cengage Learning, New Delhi, 2010.
3. G.S. Chauhan and Sangeeta Sharma, ’Soft Skills’, Wiley, New Delhi, 2016.
4. Klaus, Peggy, Jane Rohman & Molly Hamaker, ‘The Hard Truth About Soft Skills’, Harper

Collins E-books, London, 2007.
5. S.J. Petes, Francis, ‘Soft Skills and Professional Communication’, Tata McGraw Hill
Education, New Delhi, 2011.
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ELECTRONIC DEVICES AND CIRCUITS - Il
Subject Code: BECE2-409 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To aware the students about Basic Electronic Circuits.
2. To update the Knowledge about small signal & large signal amplifier.
3. To analyze various types of circuits to generate signals.
4. Selection and specification of electronic components for industrial applications.
5. To understand working of switching circuits.
Course Outcomes:
1. After the completion of the course, the students could have learnt about the basic Electronic
Circuits, their operational characteristics and their applications.
2. To generate ability to understand various amplifiers including push pull and
complementary symmetry.
3. Design different types of feedback amplifiers and oscillator circuits.
4. To understand and analyze a stable multivibrators.
Unit-1 (12 Hrs.)
Single Stage Amplifiers: Classification of Amplifiers - Distortion in Amplifiers, Analysis of
CE, CC, and CB Configurations with simplified hybrid Model, Analysis of CE amplifier with
Emitter Resistance and Emitter follower, Miller's Theorem and its dual, Design of Single Stage
RC Coupled Amplifier using BJT.
Multistage Amplifiers: Frequency response — Single stage amplifiers, multistage amplifiers.
Couplings — Various coupling methods for multistage amplifiers.
Unit-11 (12 Hrs.)
Transformer coupled audio amplifier: construction, working, efficiency & distortion
analysis: Classifications: class-A, Class-B, class-AB and Class-C amplifiers, efficiency.
Push-Pull Amplifiers — operation of Class-B push-pull amplifier, crossover distortion,
transistor phase inverter, complementary symmetry amplifier.
UNIT-H11 (12 Hrs.)
Feedback Amplifiers — Feedback concept, advantages and disadvantages of negative and
positive feedback. Analysis of Ri, Ro, Ai, Ay with and without feedback
Oscillators: Classification of Oscillators, frequency and frequency stability of oscillatory
circuits, Hartley Oscillator, Colpitts Oscillators, Clapp Oscillator, Crystal Oscillator, Phase Shift
Oscillator, Wein Bridge Oscillator.
Unit-1V (12 Hrs.)

A Stable Multivibrators: A stable Collector coupled and emitter coupled multivibrator,
complementary Transistor A stable multivibrator.
Switching Characteristics of Devices: Diode and transistor as electronic switch.
Recommended Books:
1. Millman, Jacob, Halkias Christos C. and Satyabratajit, ‘Electronic Devices and Circuits’,

Tata McGraw- Hill, New Delhi.
2. Boylestad Nashelsky, ‘Electronic Devices and Circuit Theory’, Pearson Education.
3. Floyd, L. Thomas, ‘Electronic Devices’, Pearson Education.
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4. Sedra, S. Adel and Smith, C. Kenneth, ‘Microelectronic Circuits’, Oxford University Press,
New York.
5. Streetman Ben J., Sanjay Banerjee, ‘Solid State Electronic Devices’, PHI.

ANALOG COMMUNICATION SYSTEMS
Subject Code: BECE2-410 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To understand various wave propagation concepts.
2. To provide the students about the concepts of analog modulation techniques
3. To provide the detailed knowledge about AM transmission and AM reception
4. To impart the knowledge about FM transmission and FM reception.
Course Outcomes:
An ability to learn analog communication system and modulation techniques
An ability to understand design of useful circuits required in analog communication system.
An ability to explore working of transmitter and receiver circuits used in communication.
To analyze the performance of AM/FM transmission and reception.
Unit-1 (12 Hrs.)

Analog Modulation Techniques: Introduction, Theory of Amplitude Modulation: AM Power
Calculations, AM Modulation with a Complex wave, Theory of Frequency Modulation (FM):
Spectra of FM Signals, Narrow Band and Wide Band FM, Theory of Phase Modulation,
Comparison of AM and FM, Comparison of PM and FM, Concepts of VSB/ISB/SSB, Pre-
emphasis and De-emphasis.
SSB Transmission/SSB Reception: Advantages of SSB transmission, Generation of SSB:
Independent Side-Band Systems (ISB), Vestigial Side-Band Modulation (VSB). SSB Product
Demodulator, Balanced Modulator as SSB Demodulator, ISB/Suppressed Carrier receiver,
Applications of FM with Band ranges.

Unit-11 (12 Hrs.)
AM Transmission/AM Reception: Introduction, Generation of Amplitude Modulation, Basic
Principles of AM Generation: Square law Diode Modulation, Suppressed Carrier AM
Generation, Ring Modulator, Balanced Modulator. Tuned Radio Frequency (TRF) Receiver,
Basic Elements of AM Super-heterodyne receiver: RF Amplifiers Characteristics-Sensitivity,
Selectivity, Image Frequency Rejection, Mixers, Tracking and Alignment, Local Oscillator, IF
Amplifier, AM Detectors: Envelope or Diode Detector, AGC, AM Receiver using Transistors
Communication Receiver, Applications of AM with different Band ranges

Unit-111 (12 Hrs.)
FM Transmission/FM Reception: Generation of FM by Direct Methods. Indirect Generation
of FM: The Armstrong Method, FM Stereo Transmission.FM Receiver Direct Methods of
Frequency Demodulation: Slope Detector, Travis Detector Foster Seeley or Phase
Discriminator, Indirect methods of FM Demodulation: FM Detector using PLL and Stereo FM
Multiplex Reception.

el A

Unit-1V (12 Hrs.)
Wave Propagation: Free space equation, Reflection from earth’s surface, Surface and Space
wave propagation, Range of space wave propagation, Effective earth’s radius, Duct
propagation, Troposphere propagation. Structure of ionosphere, propagation of radio waves
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through ionosphere, Critical frequency, Maximum usable frequency, Optimum working
frequency, lowest usable high frequency, virtual height, Skip Distance, Effect of earth’s
magnetic field.

Recommended Books:

1. George Kennedy, 'Electronic Communication System', McGraw Hill.

2. Gary M. Miller and Jeffery S. Beasley, 'Modern Electronic Communications', PHI.

3. Simon Haykin, '‘Communication Systems', \Wiley.

4. Wayne Tomasi, 'Electronics Communication systems', Pearson Publishers.

5. Proakis, 'Communication Systems', McGraw Hill.

DIGITAL ELECTRONICS
Subject Code: BECE2- 411 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide knowledge about basics of digital electronics.
2. To impart knowledge about designing of digital circuits.
3. Students will use schematics and symbolic Algebra to represent digital gates in the creation
of solutions to design problems
Course Outcomes:
1. Students will simplify a digital design problem as part of the systematic approach to solve a
problem.
2. To analyze and understand various sequential circuits & various Digital Logic families.
3. Todesign Analog to Digital and Digital to Analog converters and finite state machines.
Unit-1 (12 Hrs.)
Fundamentals of Digital Techniques: Digital signal, logic gates: AND, OR, NOT, NAND,
NOR, EX-OR, EX-NOR, Boolean algebra. Review of Number systems. Binary codes: BCD,
Excess-3, Gray, EBCDIC, ASCII, Error detection and correction codes.
Digital Logic Families: Switching mode operation of p-n junction, bipolar and MOS. devices.
Bipolar logic families: RTL, DTL, DCTL, HTL, TTL, ECL, MOS, and CMOS logic families.
Tristate logic, Interfacing of CMOS and TTL families.
Unit-11 (12 Hrs.)
Combinational Design Using Gates: Design using gates, Karnaugh map and Quine Mcluskey
methods of simplification.
Combinational Design Using MSI Devices: Multiplexers and Demultiplexers and their use as
logic elements, Decoders, Adders / Subtractors, BCD arithmetic circuits, Encoders, Decoders /
Drivers for display devices.
Unit-111 (12 Hrs.)
Sequential Circuits: Flip Flops: S-R, J-K, T, D, master-slave, edge triggered, shift registers,
sequence generators, Counters, Asynchronous and Synchronous Ring counters and Johnson
Counter, Design of Synchronous and Asynchronous sequential circuits.
Unit-1V (12 Hrs.)
A/D and D/A Converters: Sample and hold circuit, weighted resistor and R -2 R ladder D/A
Converters, specifications for D/A converters. A/D converters: Quantization, parallel -
comparator, successive approximation, counting type, dual-slope ADC, specifications of ADCs.
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Programmable  Logic  Devices: ROM, PLA, PAL, FPGA and CPLDs.
Finite State Machines: Finite state model, Memory elements and their excitation functions,
Synthesis of Synchronous sequential circuits, Capabilities and limitations of FSM,
Design, Modelling and Simulation of Moore and Mealy machines.

Recommended Book:

1. R.P.Jain, 'Modern Digital Electronics', Tata McGraw Hill.

2. Malvino & Leach, 'Digital Principles and Applications’, McGraw Hill.

3. Taub & Schilling, 'Digital Integrated Electronics’, Tata McGraw Hill.

ELECTROMAGNETIC FIELD THEORY
Subject Code: BECE2-412 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To provide knowledge about the propagation of electromagnetic wave along different
mediums like guided, unguided medias and in space with basic understanding of
transmission lines and the method of solving different problems related to it.

2. Study of physical concept and all the important fundamental parameters of transmission
lines and waveguides.

Course Outcomes:

1. Examine the phenomena of wave propagation in different media and its interfaces and in
applications of microwave engineering.

2. An ability to understand the concepts of magnetic field and magnetic field intensity.

3. Analyze Maxwell’s equation in different forms (differential and integral) and apply them to
diverse engineering problems.

4. To understand transmission lines and smith chart.

Unit-1 (12 Hrs.)

Introduction: Fundamental of vector algebra, Scalar & vector fields, Introduction and

transformation on different coordinate systems: (rectangular, cylindrical and spherical co-

ordinate system). Introduction to line, surface and volume integrals, definition of gradient,
divergent and curl of a vector and their physical significance.
Unit-11 (12 Hrs.)

Electrostatics: Principal of Coulomb's law, definition of electric field intensity from point

charges, field due to continuous distribution of charges on an infinite and finite line, Electric

Field due to an infinite uniformly charged sheet. Gauss law and its applications, Electric flux

density, potential fields due to electric dipole, Laplace and Poison equations.

Magneto statics: Definition and explanation on Magnetic Field intensity due to a finite and

infinite wire carrying current. Magnetic field intensity on rectangular loop carrying current,

Amperes Circuital law and its applications, Biot-savart law, the Lorentz force equation for a

moving charge, Magnetic Vector Potential.

Unit-111 (12 Hrs.)

Time Varying EM Fields: Maxwell's equation in differential and integral vector form and their

interpretations, continuity of currents, conduction and displacement current, boundary

conditions, Helmholtz equations, uniform plane wave in dielectric and conductor media, skin
effect and depth of penetration, reflection and refraction of plane waves at boundaries for
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normal incidence and surface impedance. Energy Flow and Poynting theorem, interpretation of
ExH, Simple application, complex pointing vector.
Unit-1V (12 Hrs.)

Transmission Lines: Transmission line model, parameters and properties of transmission line
equations, reflections in transmission lines: voltage, current and impedance relations-open, short
circuit and matched lines, Standing wave ratio: impedance matching, quarter and half wave
lines, single stub and double stub matching: circle diagram —Smith chart.
Recommended Books:
1. Matthew N.O. Sadiku, 'Elements of Engineering Electromagnetics’, Oxford University Press.
2. William Hayt, 'Engineering Electromagnetics', Tata McGraw-Hill.
3. N. Narayana Rao, ‘'Elements of Engineering Electromagnetics’, Pearson Education.
4. R.F. Jordan, 'Electromagnetic Waves & Radio System’, Prentice Hall India.
5. Bhag Singh Guru and Huseyin R. Hiziroglu, 'Electromagnetic Field Theory Fundamentals,

Cambridge University Press.

NEURAL NETWORKS AND FUZZY LOGIC
Subject Code: BECE2-456 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The students should be made to:
1. Learn the various soft computing frame works.
2. Be familiar with design of various neural networks.
3. Learn about the concepts of Fuzzification and De-Fuzzification.
4. Describe various optimization techniques.
Course Outcomes:
Students will be able to:
1. Apply various soft computing frame works.
2. Design of various neural networks.
3. Use fuzzy logic and Fuzzy rules.
4. Learn and understand various optimization techniques.

UNIT-1 (12 Hrs.)
Neural Networks: History, Overview of Biological Neuro-System, Terminology of Artificial
Neural Network, Comparison of BNN and ANN, Mathematical Models of Neuron, ANN
Architecture, Topology, Fundamental Learning Laws, Learning Paradigms-Supervised,
Unsupervised and reinforcement Learning.

UNIT-I1 (12Hrs)
Perceptron Architecture: Single layer perceptron, Perceptron Learning Rules, Multi-layer
perceptron, Back Propagation Algorithm, Associative Memories, Hopfield Networks,
Competitive Learning, Self-organizing Maps, ART Networks, Applications of Artificial Neural
Networks.

UNIT-I11 (12 Hrs.)

Introduction to Fuzzy Logic, Classical and Fuzzy Sets: Overview of Classical Sets, Linguistic
Variables, Membership Function, Fuzzification, De-Fuzzification to Crisp Sets, Operations on
Fuzzy Sets: Compliment, Intersections, Unions, Combinations of Operations, Aggregation
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Operations, Fuzzy rule generation (IF-THEN), Applications of Fuzzy Logic.
UNIT-1V (12 Hrs.)
Neuro-Fuzzy System: Introduction and Architecture of Neuro-Fuzzy Networks.
Introduction to different Optimization Techniques: Genetic Algorithm, Particle Swarm
Optimization, Biogeography Based Optimization, Bacterial Forging Optimization, Detailed
study of Genetic Algorithm, GA in problem solving, Implementation of GA.
Recommended Books:
. N. Yegnanarayana, 'Artificial Neural Network', PHI.
2. LaureneFausett, 'Fundamental of Neural Networks', Pearson.
3. Simon Haykin, 'Neural Networks', Pearson.
4. S. Rajasekaran and GA  Vijayalakshmi, 'Neural Networks, Fuzzy Logic and Genetic
Algorithms', PHI.
. Timothy J. Ross, 'Fuzzy Logic with Engineering’, John Wiley.
. S.N. Sivanandam, 'Introduction to Fuzzy Logic using MATLAB', Springer.
. Ahmad M. Ibrahim, 'Introduction to Applied Fuzzy Electronics', PHI.

[
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DATA STRUCTURES AND ALGORITHMS
Subject Code: BECE2-457 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand basic data structures and algorithms.
2. To use object oriented programming to implement data structures.
3. To introduce linear, non-linear data structures and their applications.
4. To understand the different methods of organizing large amount of data.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Select basic data structures and algorithms for autonomous realization of simple programs
or program parts.
2. Formulate new solutions for programming problems or improve existing code using learned
algorithms and data structures.
3. Demonstrate advantages and disadvantages of specific algorithms and data structures.
4. To evaluate algorithms and data structures in terms of time and memory complexity of basic
operations.
Unit-1 (12 Hrs.)
Introduction: Data types, data structures, abstract data types, the running time of a program,
the running time and storage cost of algorithms, complexity, asymptotic complexity, big O
notation, obtaining the complexity of an algorithm.
Development of Algorithms: Notations and Analysis, Storage structures for arrays - sparse
matrices - structures and arrays of structures, Stacks and Queues: Representations,
implementations and applications.
Unit-11 (12 Hrs.)
Linked Lists: Singly linked lists, linked stacks and queues, operations on Polynomials, Doubly
Linked Lists, Circularly Linked Lists, Operations on linked lists- Insertion, deletion and
traversal, dynamic storage management — Garbage collection and compaction.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
Page 17 of 60



MRSPTU B.TECH. ELECTRONICS & TELECOMMUNICATIONS ENGG. (SEM 3-8)
SYLLABUS 2016 BATCH ONWARDS

Trees: Basic terminology, General Trees, Binary Trees, Tree Traversing: in-order, pre-order
and post-order traversal, building a binary search tree, Operations on Binary Trees - Expression
Manipulations - Symbol Table construction, Height Balanced Trees(AVL), B-trees, B+ -trees.
Unit-111 (12 Hrs.)
Graphs: Basic definitions, representations of directed and undirected graphs, the single-source
shortest path problem, the all-pair shortest path problem, traversals of directed and undirected
graphs, directed acyclic graphs, strong components, minimum cost spanning tress, articulation
points and biconnected components, graph matching.
Unit-1V (12 Hrs.)
Sorting and Searching Techniques: Bubble sorting, Insertion sort, Selection sort, Shell sort,
Merge sort, Heap and Heap sort, Quick sort, Radix sort and Bucket sort, Address calculation,
Sequential searching, Binary Searching, Index searching, Hash table methods.
Recommended Books:
1. J.P. Tremblay and P.G. Sorenson, 'An Introduction to Data Structures with Applications,
Tata McGraw Hill.
2. S. Sahni, 'Data Structures, Algorithms ad Applications in C++', WCB/McGraw Hill.
3. Aho, Ullman and Hopcroft, ' Data Structures and Algorithms', Addison-Wesley.
4.Y. Langsam, M.J. Augenstein and A.M. Tenenbaum, 'Data Structures using C', Pearson
Education.
5. Richard F. Gilberg, Behrouz A. Forouzan, 'Data Structures — A Pseudocode Approach with
C', Thomson Brooks / COLE.

RADAR AND SONAR ENGINEERING
Subject Code: BECE2-458 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand theoretical principals underlying RADAR.
2. To understand the modern navigation system and general propagation phenomena.
3. Learn the fundamentals of physical acoustics and SONAR.
Course Outcomes:
1. Develop basic understanding of various types of RADARs and its applications.
2. Develop the ability to understand and design basic RADAR and SONAR systems.
3. Use of physical acoustics, electromagnetic, wireless communication and mathematics to
understand fundamentals of RADAR and SONAR.
Unit-1 (12 Hrs.)
Introduction to Radar: Radar Block Diagram & operation, Radar Frequencies, Radar
development, Application of Radar.
Radar Equation: Simple form of Radar Equation, Prediction of Range performance, Minimum
Detectable signal, Receiver noise, Signal to Noise ratio, Transmitter Power, Pulse repetition
frequency &range ambiguities, System losses, Propagation effects.
Unit-11 (12 Hrs.)
Continuous Wave (CW) &Frequency Modulated Radar: The Doppler effect, CW Radar,
Frequency-modulated CW Radar, Multiple Frequency CW Radar.
MTI & Pulse Doppler RADAR: Introduction, Delay Line Cancellers, Multiple or staggered,
Pulse repetition frequencies, Range-Gated Doppler Filters, Digital Signal Processing, Other
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MTI delay line, Limitation of MTI performance, Noncoherent MTI, Pulse Doppler Radar, MTI
from a moving platform.
Tracking RADAR: Tracking with Radar, Sequential Lobbing, Conical Scan, Monopulse
Tracking Radar, Tracking in range.

Unit-111 (12 Hrs.)
Types of SONAR Systems: active and passive, sonar equations, propagation characteristics of
the medium, transmission loss and spreading effects, beam forming and steering, detection
threshold, square law detector, cross-correlation detector.

Unit-1V (12 Hrs.)
Modern SONAR systems: signal and noise models, temporal sampling and quantization-
spatial sampling and beam forming, band shifting, filtering and smoothing, decision processing,
block diagram of active and passive sonars.
Correlation Receivers and Matched Filters: Advanced Sonar Signal Processing functions,
adaptive beam forming, synthetic aperture arrays, automated decision-making.
Recommended Books:
1. Byron’s Edde, 'Radar Principles technologies', Pearson.
2. Merrill 1. Skolnik, 'Introduction to Radar Systems', Tata McGraw Hill.
3. K.K. Sharma, 'Fundamentals of Radar and Sonar Engineering’, S.K. Kataria & Sons.

WEB TECHNOLOGIES
Subject Code: BECE2-459 LTPC Duration: 48 Hrs.
3003

Course Objectives:

1. To learn the concepts of www including browser and HTTP protocol.

2. List the various HTML tags and use them to develop the user friendly web pages.

3. To define the Cascading Style Sheets(CSS) with its types and use them to provide the styles
to the web pages at various levels.

4. To use the JavaScript to develop the dynamic web pages.

Course Outcomes:

After completion of the course students will be able to:

1. Describe the concepts of WWW including browser and HTTP protocol.

2. Develop the modern web pages using the HTML and CSS features with different layouts as
per need of applications.

3. Use server side scripting with PHP to generate the web pages dynamically using the
database
connectivity.

4. Develop the modern Web applications using the client and server side technologies and the
web design fundamentals.

Unit-1 (12 Hrs.)

Introduction: Concept of WWW, Internet and WWW, HTTP Protocol: Request and Response,

Web browser and Web servers, Features of Web 2.0

Web Design: Concepts of effective web design, Web design issues including Browser,

Bandwidth and Cache, display resolution, Look and Feel of the Website, Page Layout and

linking, User centric design, Sitemap, Planning and publishing website, Designing effective

navigation
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Unit-11 (12 Hrs.)
HTML.: Basics of HTML, formatting and fonts, commenting code, color, hyperlink, lists,
tables, images, forms, XHTML, Meta tags, Character entities, frames and frame sets, Browser
architecture and Web site structure. Overview and features of HTML5
Unit-111 (12 Hrs.)
Style Sheets: Need for CSS, introduction to CSS, basic syntax and structure, using CSS,
background images, colors and properties, manipulating texts, using fonts, borders and boxes,
margins, padding lists, positioning using CSS, CSS2, Overview and features of CSS3
Unit-1V(12Hrs.)
JavaScript: Client side scripting with JavaScript, variables, functions, conditions, loops and
repetition, Pop up boxes, Advance JavaScript: Javascript and objects, JavaScript own objects,
the DOM and web.
Recommended Books:
1. Ralph Moseley and M.T. Savaliya, 'Developing Web Applications', Wiley-India.
2. Joel Sklar, 'Web Design’, Cengage Learning.
3. Harwani, 'Developing Web Applications in PHP and AJAX', McGraw Hill.
4. P.J. Deitel & H.M. Deitel, 'Internet and World Wide Web How to program’, Pearson.

ELECTRONICS DEVICES AND CIRCUITS LAB - 11
Subject Code: BECE2-413 LTPC Duration: 24 Hrs.
0021

Course Objectives:

1. To understand the characteristics of various semiconductor devices

2. To understand various sources of oscillations

3. Able to understand, identification and selection of various amplifiers.

4. To make the students aware about the various multivibrator circuits.

Course Outcomes:

1. An ability to understand different types of electronics devices and circuits

2. An ability to design and conduct experiments, as well as to analyse and interpret output.
EXPERIMENTS

. To study frequency response of a tuned amplifier.

. To demonstrate and study a two stage RC coupled amplifier.

. To demonstrate and study a Transformer coupled amplifier.

. To observe the response of RC phase shift oscillator and determine frequency of oscillation.

. To observe the response of Hartley oscillator and determine frequency of oscillation.

. To observe the response of Colpitt’s oscillator and determine frequency of oscillation.

. To observe the response of Wien Bridge oscillator and determine frequency of oscillation

. To demonstrate working of a JFET and study its V-1 characteristics.

. To experimentally study working of JFET as an amplifier.

10. To understand and plot working of Astable Multivibrator.

11. To understand and plot working of Monostable Multivibrator.

OO ~NO O WN P

Note: At least 08 experiments are required to be performed.
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ANALOG COMMUNICAION SYSTEM LAB

Subject Code: BECE2-414 LTPC Duration: 24 Hrs.

0021

Course Objectives:

1.

2.
3.

To familiarize with modulation & demodulation techniques and study their waveforms on
oscilloscope.

To impart working knowledge of VVoltage Controlled Oscillator.

To familiarize students with the functions of oscillators, filters, amplifiers, LC networks,
modulators, limiters, mixers, and detectors in AM, FM, PM, SSB, and PLL circuits.

Course Outcomes:

1.

N
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An ability to perform transmission of signals from transmitter to receiver using various
analog
modulation and demodulation techniques.
Study of transmission and reception process.
EXPERIMENTS
To study Amplitude Modulation using a transistor and determine depth of modulation.
To study envelope detector for demodulation of AM signal and observe diagonal peak
clipping effect.
Frequency Modulation using Voltage Controlled Oscillator.
Generation of DSB-SC signal using Balanced Modulator.
Generation of Single Side Band (SSB) signal.
Study of Phase Lock Loop (PLL) and detection of FM Signal using PLL.
Measurement of Noise Figure using a noise generator.
Study functioning of Super heterodyne AM Receiver.
Familiarization of PLL, measurement of lock/captures range, frequency demodulation, and
frequency multiplier using PLL.

10. Measurement of Sensitivity, Selectivity and Fidelity of radio receivers.

Note: At least 08 experiments are required to be performed.

DIGITAL ELECTRONICS LAB

Subject Code: BECE2-415 LTPC Duration: 24 Hrs.

0021

Course Objectives:

1.
2.

3.

To give students a practical knowledge about all types of digital circuits.

To give students a working knowledge to connect digital circuits and verify their truth
tables.

To give students a knowledge about integrated circuits of different combinational and
sequential circuits.

Course Outcomes:

1.
2.
3.

An ability to test and verify working and truth tables of combinational and sequential circuits.
Working knowledge of different converters.
To perform multiplexer and demultiplexer.
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EXPERIMENTS

1. To Study of Logic Gates: Truth-table verification of OR, AND, NOT, XOR, NAND and
NOR gates and their Realization of OR, AND, NOT and XOR functions using universal
gates.

2. To Realize of Half Adder using Logic gates.

3. To Realize of Full Adder using Logic gates.

4. To Realize of Half Subtractor using Logic gates

5. To Realize of Full Subtractor using Logic gates

6. To Design 4-Bit Binary-to-Gray Code Converter.

7. To Design 4-Bit Gray-to-Binary Code Converter.

8. To study and design 4-Bit magnitude comparator using logic gates.

9. To study and design multiplexer Truth-table and their verification.

10. Realization of Half adder and Full adder using MUX.

11. To study and design Demultiplexer Truth table and their verification

12. Realization of Half subtractor and Full subtractor using DEMUX.

13. To study and verify Truth-table of RS, JK, D, JK Master Slave Flip Flops.

14. To design MOD-7 Synchronous up-counter using JK/RS/D Flip Flops.

15. To Study different shift registers, viz. SIPO, SISO, PIPO, PISO.

Note: At least ten experiments are required to be performed.

SOFT SKILLS-II
Subject Code: BHUMO-F92 LTPC
0021

Course Objectives
The course aims to address various challenges of communication as well as behavioural skills
faced by individual at work place and organisations. Also, it aims to enhance the employability
of the students.
Course Outcomes
At the end of the course the student will be able to understand the importance of goal setting.
They will also be able to handle stress in their lives and future in a better way.
UNIT-1
DEVELOPING POSITIVE ATTITUDE- Introduction. Formation of attitude. Attitude in
workplace. Power of positive attitude. Examples of positive attitudes. Negative attitudes.
Examples of negative attitude. overcoming negative attitude and its consequences.
IMPROVING PERCEPTION- Introduction. Understanding perception. perception and its
application in organizations.
UNIT-2
CAREER PLANNING-Introduction. Tips for successful career planning. Goal setting-
immediate, short term and long term. Strategies to achieve goals. Myths about choosing career.
UNIT-3
ART OF READING-Introduction. Benefits of reading. Tips for effective reading. the SQ3R
technique. Different stages of reading. determining reading rate of students. Activities to
increase the reading rate. Problems faced. Becoming an effective reader.
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UNIT-4
STRESS MANAGEMENT - Introduction. meaning. positive and negative stress. Sources of
stress. Case studies. signs of stress. Stress management tips. Teenage stress.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Rizvi, M. Ashraf, ‘Effective Technical Communication’, McGraw Hill.
3. Mohan Krishna & Meera Banerji, ‘Developing Communication Skills’, Macmillan.
4. Kamin, Maxine, ‘Soft Skills Revolution: A Guide for Connecting with Compassion for
Trainers, Teams & Leaders’, Pfeiffer & Amp; Company, Washington, DC, 2013.

LINEAR INTEGRATED CIRCUITS
Subject Code: BECE2-516 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To introduce the basic building blocks of linear integrated circuits.

2. To learn the linear and non-linear applications of operational amplifiers.

3. To introduce the theory and applications of analog multipliers and PLL.

4. To learn the theory of ADC and DAC.

5. To introduce the concepts of waveform generation and introduce some special function ICs.

Course Outcomes:
Upon Completion of the course, the students will be able to:
1. Design linear and nonlinear applications of op —amps.
2. Design applications using analog multiplier and PLL.
3. Design ADC and DAC using op —amps.
4. Generate waveforms using op — amp circuits.
5. Analyse special function ICs.

Unit—I (10 Hrs.)
Introduction to Op—Amp: Operational Amplifier, Block diagram, analysis and its schematic
symbol, interpretation of IC 741 datasheet and characteristics, practical op—amp, all important
electrical parameters and their values, Op-amp applications in open loop configuration.
Concept of Feedback, Op—Amp with Negative Feedback: Introduction and Block diagram
representation of feedback configurations, Voltage Series feedback amplifier, Voltage Shunt
feedback and derivation of important electrical parameters.

Unit-11 (14 Hrs.)
Introduction to Operational Amplifiers and Characteristics: Introduction, Block diagram,
characteristics and equivalent circuits of an ideal op-amp, various types of Operational
Amplifiers and their applications, Power supply configurations for OP-AMP applications,
inverting and non-inverting amplifier configurations.
The Practical op-amp: Introduction, input offset voltage, offset current, thermal drift, Effect of
variation in power supply voltage, common-mode rejection ratio, Slew rate and its Effect, PSRR
and gain —bandwidth product, frequency limitations and compensations, transient response,
interpretation of TLO82 datasheet.

Unit-111 (14 Hrs.)
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Amplifiers and Oscillators: Summing amplifier, Integrators and differentiators,
Instrumentation amplifier, Differential input and differential output amplifier, Voltage-series
feedback amplifier, Voltage-shunt feedback amplifier, Log/ Antilog amplifier, isolation
amplifiers, Triangular/rectangular wave generator, phase-shift oscillators, Wein bridge
oscillator, analog multiplier-MPY634, VCO.
Active Filters: Characteristics of filters, Classification of filters, Magnitude and frequency
response, Butterworth 1st and 2nd order Low pass, High pass and band pass filters, Chebyshev
filter characteristics, Band reject filters, notch filter: all pass filters, self-tuned filters.
Unit-1V (10 Hrs.)

Advanced applications: Applications as Frequency Divider, PLL, AGC, AVC using op-AMP
and analog multipliers, Amplitude modulation using analog multiplier, Frequency Shift Keying,
simple OP-AMP Voltage regulator, Fixed and Adjustable Voltage Regulators, Dual Power
supply, Basic Switching Regulator and characteristics of standard regulator ICs — TPS40200,
TPS40210, ADC TL0820 & DAC- 7821.
Recommended Books:
1. Ramakant A. Gayakward, 'Op—Amps & Linear Integrated Circuits', Pearson Education.
2. William D. Stanley, 'Operational Amplifiers with Linear Integrated Circuits’, Merrill

Publishing Company.
3. Millman & Grabal, '‘Micro Electronics', Tata McGraw Hill.

MICROPROCESSOR AND INTERFACING
Subject Code: BECE2-517 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To understand the basic architecture of 8 and 16-bit microprocessor.
2. To understand interfacing of microprocessor with memory and peripheral chips involving
system design.
3. To understand the techniques for faster execution of instructions and improve the
performance of microprocessor.
4. To understand the concepts of multi core processor.
Course Outcomes:
1. The students will able to write program to run on 8085 microprocessor based systems.
2. Design system using memory chips and peripheral chips.
3. Understand and devise techniques for faster execution of instructions, improve speed of
operations and enhance performance of microprocessors.
UNIT-1 (10 Hrs.)
Introduction: Introduction to microprocessor, Intel 8085 microprocessor architecture and pin
diagram, Data flow to/from memory, from/to microprocessor unit, multiplexing and de-
multiplexing of address data bus. Bus timings, T state, machine cycle, timing diagram,
Memories- RAM, DDR/SDR, ROM, EROM, EPROM, EEPROM, Flash Memory, Cache
Memory.
UNIT-I1 (14 Hrs.)
Programming with 8085: Addressing modes, Detail study of 8085 instruction set. I/O and
Memory mapping, Interfacing I/O Devices, Interrupts, stack and subroutines, Counter and Time
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Delays, Code conversion, BCD Arithmetic and 16-bit data operations, Programming techniques
with additional instructions, Program Debugging.

UNIT-I11 (14 Hrs.)
Interfacing with 8085: Architecture, interfacing and programming of 8155/8156
(programmable 1/0 port timer), 8251(universal synchronous, asynchronous receiver
transmitter), 8253/ 8254 (programmable interval timer), 8255 (programmable peripheral
interface), 8279 (keyboard display controller), and 8257 (direct memory access controller).

UNIT IV (10 Hrs.)
Other Microprocessor and interfacing: 8086 -Block diagram, Architecture, pipelining, flag
register, register bank operation, memory segmentation, addressing modes. Introduction to
80186, 80286, 80386, 80486 and Pentium and their comparison, Comparative study of 8-bit
microprocessors: Intel 8085, Motorola 6800, Zilog Z-80.
Recommended Books:
1. R.S. Gaonkar, 'Microprocessor Architecture Programming and Applications with the 8085
Penram International Pub.
2. D.V. Hall, 'Microprocessor and Interfacing Programming and Hardware', McGraw Hill Co.
3. Barry B. Brey, 'The Intel Microprocessors, Architecture Programming and Interfacing, PHI
Publications.
4. B. Ram, Dhanpat Ra, 'Fundamentals of Microprocessor and Microcontrollers'.

DIGITAL COMMUNICATION SYSTEMS
Subject Code: BECE2-518 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To provide knowledge about basics of Communication system and various digital
modulation and demodulation techniques.
2. To learn design of useful circuits required in communication system.
3. To provide knowledge about various transmitter and receiver circuits used in
communication.
4. To provide students with tools for communication signal analysis.
Course Outcomes:
1. To understand the various blocks/stages in a digital communication system.
2. Analyze the performance of a baseband and pass band digital communication system.
3. Perform the time and frequency domain analysis of the signals in a digital communication
system.
4. Analyze the performance of various multiplexing techniques.
Unit-1 (10 Hrs.)
Introduction: Block Diagram of Digital Communication System, Advantages of Digital
communication system over Analog communication systems, Sampling theorem, Signal
reconstruction in time domain, Practical and Flat Top Sampling, Sampling of Bandpass Signal,
Aliasing Problem, Uniform and Non-uniform quantization. Signal to Quantization ratio of
Quantized Signal.
Unit-11 (12 Hrs.)
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Baseband Transmission: Line Coding & its properties. Various types of PCM waveforms.
Attributes of PCM waveforms, M-ary Pulse Modulation waveforms, Differential pulse code
modulation, Multiplexing PCM signals, Delta modulation, Idling noise and slope overload,
Adaptive delta modulation, Adaptive DPCM, Comparison of PCM and DM.
Unit-111 (10 Hrs.)
Baseband Detection: rror performance degradation in communication systems, En/No
parameter, Matched filter and its derivation, Inter-Symbol Interference (I1SI), Nyquist criterion
for zero ISl & raised cosine spectrum, Correlation detector decision threshold and error
probability for binary unipolar (on-off) signaling.
Unit-1V (16 Hrs.)

Band-pass Modulation and Demodulation: Types of digital modulation, Wave forms for
Amplitude, Frequency and Phase Shift Keying, Method of generation and detection of coherent
& non-coherent binary ASK, FSK & PSK, Differential phase shift keying, Quadrature
modulation techniques, M-ary FSK, Minimum Shift Keying (MSK), Probability of error and
comparison of various digital modulation techniques.
A base band signal receiver, Probability of error, The Optimum filter, Matched Filter,
Probability of error in Matched filter, Coherent reception, Coherent reception of ASK, PSK and
FSK, Non-Coherent reception of ASK, FSK, PSK and QPSK, Calculation of bit error
probability of BPSK and BFSK, Error probability for QPSK.
Multiplexing Techniques: Time division multiplexing, Frequency division multiplexing, code
division multiplexing, Introduction to upcoming techniques of transmission.
Recommended Books:
1. Simon Haykin, ‘Communication Systems', Wiley Publication.
2. Bernard Sklar, 'Digital Communication-Fundamentals and Applications', Pearson Education

India.
3. Miller Gary M., 'Modern Electronic Communication’, Prentice Hall.
4. John Proakis, 'Digital Communications', Tata McGraw Hill.
5. Wayne Tomsi, 'Electronic Communication Systems, Fundamentals Through Advanced,

Pearson Education.

LINEAR INTEGRATED CIRCUITS LAB
Subject Code: BECE2-519 LTPC Duration: 21 Hrs.
0021

Course Objectives:
1. To study the applications of op-amp as summing, scaling, averaging, instrumentation
amplifiers, saw-tooth generator, zero-crossing detector and Schmitt trigger.
2. To study design of delay circuit using 555 timer and design a series regulator.
Course Outcomes:
At the end of the course, the student should be able to:
1. Design oscillators and amplifiers using operational amplifiers.
2. Design filters using Op-amp and perform experiment on frequency response.
3. Analyze the working of voltage control oscillator.
4. Design DC power supply using ICs.
EXPERIMENTS
1. To study differential amplifier configurations.
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To measure the performance parameters of an Op amp.

Application of Op amp as Inverting and Non Inverting amplifier.

To study frequency response of an Op Amp

To use the Op-Amp as summing, scaling & averaging amplifier.

To use the Op-Amp as Instrumentation amplifier

Design differentiator and Integrator using Op-Amp.

Application of Op Amp as Log and Antilog amplifier. Design Low pass, High pass and
Band pass 1st order butterworth active filters using Op Amp.

9. Design Phase shift oscillator using Op-Amp.

10. Design Wein Bridge oscillator using Op-Amp.

11. Application of Op Amp as Sawtooth wave generator.

12. Application of Op Amp as Zero Crossing detector and window detector.
13. Application of Op Amp as Schmitt Trigger.

14. Design a delay circuit using 555 timer.

15. Design of a function generator

16. Design of a VVoltage Controlled Oscillator

ONOoGORWN

Note: At least 12 experiments are required to be performed.

MICROPROCESSOR LAB.
Subject Code: BECE2-520 LTPC Duration: 21 Hrs.
0021

Course Objectives:
The student should be made to:
1. Introduce assembling language Programming concepts and features.
2. Write assembling language Programming for arithmetic and logical operations in 8085.
3. Differentiate Serial and Parallel Interface.
4. Interface different 1/0Os with Microprocessors.
Course Outcomes:
At the end of the course, the student should be able to:
1. Write assembling language Programmes for fixed and Floating Point and Arithmetic
2. Interface different 1/0s with processor.
3. Generate waveforms using Microprocessors.
4. Execute Programs in 8085.
EXPERIMENTS
Study of 8085 and 8086 Microprocessor Kits.
Write a program to add two 8-bit number using 8085.
Write a program to add two 16-bit number using 8085.
Write a program to subtract two 8-bit number using 8085.
Write a program to subtract two 16-bit number using 8085.
Write a program to multiply two 8 bit numbers by repetitive addition method using 8085.
Write a program to sort series using bubble sort algorithm using 8085.
Write a program to copy 12 bytes of data from source to destination using 8086.
Write a program to find maximum and minimum from series using 8086.

wCoNUR~wWNE
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10. Write a program to control the operation of stepper motor using 8085/8086
microprocessors and 8255 PPI.

11. Write a program to control speed of DC motor using 8085/8086 microprocessors and 8255
PPI.

Note: At least 08 experiments are required to be performed.

DIGITAL COMMUNICATION LAB
Subject Code: BECE2-521 LTPC Duration: 24 Hrs.
0021

Course Objectives:

1.To know the principles of sampling & quantization.

2.To study the various waveform coding schemes.

3.To learn the various baseband transmission schemes.
4.To understand the various Band pass signaling schemes.
5.To know the fundamentals of channel coding.

Course Outcomes:

Upon completion of the course, students will be able to:
Design PCM systems.

Design and implement base band transmission schemes.
Design and implement band pass signaling schemes.
Analyze the spectral characteristics of band pass signaling schemes and their noise
performance.

hPOONE

EXPERIMENTS
Study of Time Division Multiplexing system.
Study of pulse code modulation and demodulation.
Study of delta modulation and demodulation and observe effect of slope overload.
Study pulse data coding techniques for various formats.
Data decoding techniques for various formats.
Study of amplitude shift keying modulator and demodulator.
Study of frequency shift keying modulator and demodulator.
Study of phase shift keying modulator and demodulator.
Error Detection & Correction using Hamming Code
0. Digital link simulation: error introduction & error estimation in a digital link using
MATLAB (SIMULINK)/ communication simulation packages.

BOoNoGaM~WNE

Note: At least 08 experiments are required to be performed.

SOFT SKILLS-I11
Subject Code: BHUMO-F93 LTPC
0021

Course Objectives
The course aims to equip the students with effective writing skills in English. Also, to make the
students understand their role as team players in organisations.
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Course Outcomes
At the completion of the course, the student will become well —versed with the behavioural
skills. They will also understand the role of body language and non-verbal communication
during the interview process.

UNIT-1
ART OF WRITING - Introduction, Importance of Writing Creative Writing, Writing tips,
Drawback of written communication.
ART OF BUSINESS WRITING - Introduction, Business Writing, Business Letter, Format
and Styles, Types of business letters, Art of writing correct and precise mails, Understand
netiquette.

UNIT-2
BODY LANGUAGE - Introduction- Body Talk, Forms of body language, uses of body
language, Body language in understanding Intra and Inter-Personal Relations, Types of body
language, Gender differences, Gaining confidence with knowledge of Kinesics.

UNIT-3
TEAM BUILDING AND TEAM WORK - Introduction, Meaning, Characteristics of an
effective team, Role of a Team Leader, Role of Team Members, inter group Collaboration-
Advantages, Difficulties faced, Group Exercises-Team Tasks and Role-Play, Importance of
Group Dynamics.

UNIT-4
TIME MANAGEMENT - Introduction, the 80-20 Rule, three secrets of Time Management,
Time Management Matrix, Effective Scheduling, Time Wasters, Time Savers, Time Circle
Planner, Difficulties in Time Management, Overcoming Procastination.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. R.C. Sharma and Krishna Mohan, ‘Business Correspondence and Report Writing’, TMH,

New Delhi, 2016.
3. N. Krishnaswami and T. Sriraman, ‘Creative English for Communication’, Macmillan.
4. Penrose, John M., et al., ‘Business Communication for Managers’, Thomson South Western,
New Delhi, 2007.

5. Holtz, Shel, ‘Corporate Conversations’, PHI, New Delhi, 2007.

DATA COMMUNICATION NETWORKS
Subject Code: BECE2-560 LTPC Duration: 48 Hrs.
3003

Course Objectives:

The students should be made to:

1. Understand the division of network functionalities into layers.

2. Be familiar with the components required to build different types of networks.
3. Be exposed to the required functionality at each layer.

4. Learn the flow control and congestion control algorithms.

Course Outcomes:

At the end of the course, the students should be able to:

1. Identify the components required to build different types of networks.

2. Choose the required functionality at each layer for given application.
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3. Identify solution for each functionality at each layer.
4. Trace the flow of information from one node to another node in the network.

Unit-1 (12 Hrs.)
Introduction to Data Communication: Goals and Applications of Networks, Wireless
Network, Interfaces and services. Reference Models: The OSI reference model, TCP/IP
reference model.
Physical Layer: Data and Signals, Digital and Analog transmission, Transmission Media,
Wireless transmission, Switching.

Unit-11 (14 Hrs.)
Data Link Layer: Data link layer design issues, Services provided to Network layers, Framing,
Error control, Flow control, Error detection and correction, Elementary data link protocols, an
unrestricted Simplex protocol, A Simplex Stop-and-Wait protocol, Simplex Protocol for a noisy
channel, Sliding Window protocols, A protocol using go-back-N, A protocol using selective
repeat, Example data link protocol-HDLC, PPP.

Unit-111 (12 Hrs.)
Medium Access Sublayer: Channel Allocations, Random Access, ALOHA, Carrier Sense
Multiple Access Protocols, Collision free Protocols, Limited contention protocols, Controlled
Access, Channelization, Wired LANSs: Ethernet, Wireless LANS.

Unit-1V (10 Hrs.)
Network Layer: Network Layer Design issue, Logical Addressing, Address Mapping, Error
Reporting and Multicasting, Delivery Forwarding and Routing.
Transport Layer: Process to Process Delivery: UDP, TCP and SCTP.
Application Layer: Design issues of the layer, Domain Name systems, File Transfer, http, web
documents, Virtual Terminals.
Recommended Books:
1. J. Frauzon, 'Computer Communication and Networks', Tata McGraw Hill.
2. W. Stallings, 'Data and Computer Communication’, PHI.
3. S. Keshav, 'An Engineering Approach on Computer Networking', Addison Welsey.
4. Wayne Tomasi, 'Introduction to Data Communications and Networking', Pearson.
5. A.S. Tanenbaum, '‘Computer Networks', PHI.

HUMAN RESOURCE MANAGEMENT
Subject Code: BECE2-561 LTPC Duration: 48 Hrs.
3003

Course Objectives: Understand and apply the policies and practices of the primary areas of
human resource management, including staffing, training, Integration, management and
compensation.

Course Outcomes:

1. Apply effective written and oral communication skills to business situations.

2. Analyze the global business environment.

3. Analyze the local business environment.

4. Use critical thinking skills in business situations.

5. Apply an ethical understanding and perspective to business situations.
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Unit-1 (12 Hrs.)
Introduction: Introduction to Human Resource Management and its definition, functions of
Human Resource Management & its relation to other managerial functions. Nature, Scope and
Importance of Human Resource Management in Industry, Role & position of Personnel
function in the organization.
Procurement and Placement: Need for Human Resource Planning: Process of Human
Resource Planning: Methods of Recruitment: Psychological tests and interviewing: Meaning
and Importance of Placement and Induction, Employment Exchanges (Compulsory Notification
of vacancies) Act 1959, The Contract Labour (Regulation & Abolition) Act 1970.

Unit-11 (12 Hrs.)
Training & Development: Difference between training and Development: Principles of
Training: Employee Development: Promotion-Merit v/s seniority Performance Appraisal,
Career Development & Planning.
Job Analysis & Design: Job Analysis: Job Description & Job Description, Job Specification.
Job Satisfaction: Job satisfaction and its importance: Motivation, Factors affecting motivation,
introduction to Motivation Theory: Workers ' Participation, Quality of work life.
The Compensation Function: Basic concepts in wage administration, company’s wage policy,
Job Evaluation, Issues in wage administration, Bonus & Incentives, Payment of Wages Act-
1936, Minimum Wages Act-1961.

Unit-111 (12 Hrs.)
Integration: Human Relations and Industrial Relations: Difference between Human Relations
and Industrial Relations, Factors required for good Human Relation Policy in Industry:
Employee Employer Relationship Causes and Effects of Industrial disputes: Employees
Grievances & their Redressal, Administration of Discipline, Communication in organization,
Absenteeism, Labour Turnover, Changing face of the Indian work force and their environment,
Importance of collective
Bargaining: Role of trade unions in maintaining cordial Industrial Relations.

Unit-1 (12 Hrs.)
Maintenance: Fringe & retirement terminal benefits, administration of welfare amenities,
Meaning and Importance of Employee Safety, Accidents-Causes & their Prevention, Safety
Previsions under the Factories Act 1948: Welfare of Employees and its Importance, Social
security, Family Pension Scheme, ESI act 1948, Workmen’s Gratuity Act 1972, Future
challenges for Human Resource Management.
Recommended Books:
T.N. Chhabra, 'Human Resource Management', Dhanpat Rai & Co.
Lowin B. Flippo, 'Principles of Personnel Management', McGraw Hill.
R.C. Saxena, 'Labour Problems and Social Welfare', K. Math & Co.
A. Minappa and M.S. Saiyada, 'Personnel Management', Tata McGraw Hill.
C.B. Mamoria, 'Personnel Management', Himalaya Publishing House, Bombay.
T.N. Bhagotiwal, 'Economics of Labour and Industrial Relations', Sahitya Bhawan Agra.
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DIGITAL SYSTEM DESIGN
Subject Code: BECE2-562 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To outline the formal procedures for the analysis and design of combinational circuits and
sequential circuits.

2. To introduce the concept of memories and programmable logic devices.
3. To illustrate the concept of synchronous and asynchronous sequential circuits.
Course Outcomes:
Students will be able to:
1. Design and implement Combinational circuits.
2. Design and implement synchronous and asynchronous sequential circuits.
3. Multi-input system controller design.
4. Write simple HDL codes for the circuits.

UNIT-1 (12 Hrs.)
Introduction to Digital Design Concepts: Review of digital design fundamentals,
minimization and design of combinational circuits, sequential machine fundamentals.
Clocked Sequential Finite State Machines: State diagram, analysis of synchronous circuits,
derivation of state graphs and tables, reduction of state tables, state assignment, design of
sequence detectors, serial data code conversion, design of synchronous sequential state
machine, design and applications of counters and shift registers.

UNIT-II (12 Hrs.)
Multi-input System Controllers Design: System controller, controller design principles,
timing and frequency considerations, DFD development, controller architecture design,
asynchronous input handling, state assignment concepts, flip-flop level implementation using
VEM’s.
Sequential Design using LSI & MSI circuits: Using decoders, multiplexers in sequential
circuits, sequential network design using ROMs, PLAs and PALSs, Programmable gate Arrays
(PGAS).

UNIT-111 (12 Hrs.)
Asynchronous Sequential Finite State Machines: Introduction, analysis of asynchronous
networks, races and cycles, derivation of primitive flow tables, reduction of primitive flow
tables, state assignments, hazards, asynchronous sequential network design.

UNIT-1V (12 Hrs.)
VHDL.: Basic Language Elements, Data objects, classes and data types, operators, overloading,
logical operators, VHDL representation of Digital design entity and architectural declarations,
introduction to behavioural, dataflow and structural models.
Recommended Books:
William 1. Fletcher, 'An Engineering Approach to Digital Design’, PHI.
M. Morris Mano, 'Digital Design’, Pearson Education.
Z. Navabi 'VHDL-Analysis and Modeling of Digital Systems', McGraw Hill.
Kevin Skahill, "'VHDL for Programmable Logic', Pearson Education.
Jr. Charles H. Roth, 'Fundamentals of Logic Design', Jaico Publishers.
John Wakerly, 'Digital Design, Principles and Practices’, Pearson Education.
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BIOMEDICAL ELECTRONICS AND INSTRUMENTATION
Subject Code: BECE2-563 LTPC Duration: 48 Hrs.
3003

Course Objectives:
This course introduces general biological concepts:
1. It helps students to understand importance of biological concepts in engineering fields.
2. To understand application of engineering concepts in medical instrumentation.
Course Outcomes:
Upon successful completion of the course, students will be able to:
1. Use bioinstrumentation, required in cellular or molecular biology investigations
2. Apply the concepts of engineering in different streams of biomedical field.
3. To explore and understand different biomedical instruments used in practice.
4. Understands different bio signals / potentials

UNIT-I (10 Hrs.)
Biomedical Signals: Origins of Bioelectric Signals, Human body, Heart and Circulatory
System, Electrodes, Transducers, ECG, EMG.

UNIT-I1 (14 Hrs.)
Recording & Monitoring Instruments: Recording Electrodes, Physiological Transducers,
Biomedical Recorders, Biomedical Recorders, Heart rate measurement, Temperature
measurement, Foetal Monitoring System, Foetal Monitoring System, Foetal Monitoring System,
Foetal Monitoring System, Biomedical Telemetry.

UNIT-111 (12 Hrs.)
Imaging System: Working with X-Rays, CT scanner, NMR, NMR, Ultrasonic System,
Ultrasonic System, Ultrasonic System.

UNIT-IV (12 Hrs.)
Therapeutic & Physiotherapy Equipment’s: Cardiac Pacemakers, Cardiac defibrillator, SW
Diathermy & MW Diathermy.
Patient Safety: Electric Shock Hazards, Test Instruments, Biomedical Equipment’s,
Biomedical Equipment’s.
Recommended Books:
1. R.S. Khandpur, 'Handbook of Biomedical Instrumentation by', Tata McGraw Hill.
2. Leslie Cromwell, 'Biomedical Instrumentation and Measurements', PHI.
3. T.K. Attuwood, 'Introduction to bioinformatics', Pearson Education.
4. Joseph J. Carr & John M Brown, ‘Introduction to Biomedical Equipment Technology’,

Pearson Education.

MICRO-ELECTRONICS
Subject Code: BECE2-564 LTPC Duration: 48 Hrs.
3003

Course Objectives:
This course introduces general biological concepts:
1. It helps students to understand importance of Microelectronics.
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2. To understand IC fabrication, crystal growth, epitaxy, oxidation, photolithography and
etching.
Course Outcomes:
Upon successful completion of the course, students will be able to:
1. Review different IC’s and its fabrication steps.
2. Understand need for crystal growth and epitaxial techniques.
3. Different silicon oxidation processes.
4. Steps behind photolithography and etching technique.
UNIT-1 (12 Hrs.)
Introduction:  Advantages of IC’s, General classification of IC’s (Linear/Digital IC’s,
Monolithic/ Hybrid IC’s), Basic IC fabrication steps.
UNIT-I1 (12 Hrs.)
Crystal Growth and Epitaxy: Starting material for formation of crystal, Horizontal
Bridgeman Method, Czochralski growth, Distribution of dopants, Zone refining, Silicon Float
Zone process, Si-Wafer preparation, Epitaxial growth, Techniques used for epitaxial, growth
(LPE, VPE, MBE).
UNIT-I1 (12 Hrs.)
Silicon Oxidation: Thermal oxidation process (Kinetics of growth, Thin oxide growth), Effect
of impurities on the oxidation rate, Preoxidation Cleaning, Various oxidation techniques,
Masking properties of SiO2.
Photolithography and Etching: Pattern generation/Mask making, Contact and Proximity
printing, Photoresist, Photolithography Process (Lift off technology, Fine line
photolithography), Wet/Dry etching, Reactive Plasma etching techniques and applications
UNIT-IV (12 Hrs.)
Diffusion and lon Implantation: Basic diffusion process (Diffusion equation, Diffusion
profiles), Extrinsic diffusion, Lateral Diffusion, lon Implantation Process (lon distribution, lon
Stopping), Implant Damage and Annealing process (Furnace and RTA).
IC Packaging: Isolation Techniques, Testing of the Chip, Wire Bonding techniques, Flip Chip
technique, Various Packaging methods and Materials.
Fabrication of Monolithic Components: Fabrication of Diodes, Resistors, capacitors and
inductors, Fabrication of BJT and FET, Fabrication of MOS Devices, CMOS fabrication
techniques (n-well and p-well process sequences), Introduction to MEMS.
Recommended Books:
1. Gray S. May and Simon M. Sze, 'Fundamental of Semiconductor Fabrication’, John Wiley &
Sons.
2. Sze, ‘VLSI Technology’, McGraw Hill Publisher.
3. Jacob and Millman, ‘Microelectronics’, McGraw Hill Publisher.

MICROWAVE AND ANTENNA THEORY
Subject Code: BECE2-623 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To inculcate understanding of the basics required for circuit representation of RF networks.
2. To deal with the issues in waveguides and different modes.

3. To provide knowledge on the different antenna parameters and antenna types.
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4. To explore designing of antenna arrays.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Explain the active & passive microwave devices & components used in Microwave
communication systems.

2. Analyze the various Microwave tubes.
3. To understand various antenna parameters and different kinds of antennas.
4. To analyze different antenna arrays.

Unit-1 (10 Hrs.)
Waveguides: Introduction, comparison with transmission lines, propagation in TE & TM mode,
rectangular wave guide, TEM mode in rectangular wave guide, characteristic impedance,
introduction to circular waveguides and planar transmission lines.

Unit-11 (14 Hrs.)
Microwave Components: Directional couplers, tees, hybrid ring, S-parameters, attenuators,
cavity resonators, mixers & detectors, matched Load, phase shifter, wave meter, Ferrite devices:
Isolators, circulators.
Microwave Tubes: Limitation of conventional tubes: Construction, operation and properties of
Klystron amplifier, reflex Klystron, magnetron, TWT, BWO, crossed field amplifiers.

Unit-111 (14 Hrs.)
Antenna Parameters: Radiation pattern, Gain, Directive gain, Directivity, effective aperture,
front-to-back ratio, antenna beam width, antenna bandwidth, antenna beam efficiency, antenna
beam area or beam solid angle.
Broadband Antennas: Helical antennas, frequency independent antennas, Log - periodic
antennas. Aperture antennas, smart antennas. Long Wire antenna, folded dipole antenna, Yagi-
Uda antenna, Slot antenna, Micro Strip or Patch antennas, Antenna measurements.

Unit-1V (10 Hrs.)
Antenna Arrays: Various forms of antenna arrays, arrays of point sources, non-isotropic but
similar point sources, multiplication of patterns, arrays of n-isotropic sources of equal amplitude
and spacing, Dolph-Tchebysceff arrays, continuous arrays, rectangular arrays.
Recommended Books:
1. Samuel Liao, 'Microwave Devices and Circuits', PHI.
2. M. Kulkarni, Umesh, 'Microwave Devices & Radar Engg.'.
3. A.K. Maini, 'Microwaves and Radar', Khanna Publishers.
4. Balanis A. Constantine, '‘Antenna Theory, Analysis and Design’, Wiley, New York.

MICROCONTROLLER AND EMBEDDED SYSTEM
Subject Code: BECE2-624 LTPC Duration: 48 Hrs.
3104

Course Objectives:

The students should be made to:

1. Study the Architecture of 8051 microcontrollers.

2. Learn the design aspects of I/0 and Memory Interfacing circuits.
3. Study about communication and bus interfacing.

Course Outcomes:

At the end of the course, the students should be able to:
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1. Design and implement 8051 microcontroller based systems.
2. Serial communication Of 8051.
3. Interfacing with 8051.

Unit-1 (12 Hrs.)
Introduction: 8051 microcontroller, comparison of microcontroller and microprocessors,
Embedded Systems, 8051 Microcontroller: Architecture and Pin Diagram, Program Counter and
RAM Spaces, Data types and Directives, Flag Bits and PSW Register, Register Banks and
Stack, interrupt.

Unit-11 (12 Hrs.)
Programming: Basic assembly language programming concepts Addressing Modes,
Arithmetic, Logical instructions and Programming, I/0O Port Programming, BCD and ASCII
application programs, Single-bit instruction programming, Timers and Counter Programming,
Jump and loop Instructions, Introduction of 8051 Programming in C.

Unit-111 (12 Hrs.)
Serial communication of 8051: Basics of Communication, Overview of RS-232, UART, USB,
8051 connections to RS-232, serial communication programming, Programming of timer
interrupts, Programming of External hardware interrupts, Interrupt priority.

Unit-1V (12 Hrs.)
Interfacing with 8051: LCD and Keyboard Interfacing, interfacing with external memory and
8051 data memory space, interfacing with 8255, Sensors Interfacing and Signal Conditioning,
interfacing with Stepper Motor and Servo motors, DS12887 RTC Interfacing and its
programming.
Recommended Books:
1. Mazidi Muhammad Ali, 'The 8051 Microcontroller and Embedded Systems', Pearson

Publications.
2. Manish K Patel, 'The 8051 Microcontroller Based Embedded Systems’, McGraw Hill
Publications.

3. Scot MacKenzie, Raphael C.W Phan, "The 8051 Microcontroller', Pearson Publications.
4. Kenneth J. Ayala, 'The 8051 Microcontroller', Thomson Publishers.

LINEAR CONTROL SYSTEM
Subject Code: BECE2-625 LTPC Duration: 48 Hrs.
3104

Course Objectives:

1. To introduce the elements of control system and their modeling using various Techniques.

2. To introduce methods for analyzing the time response, the frequency response and the
stability of systems

3. To introduce the state variable analysis method.

4. Design the compensation technique that can be used to stabilize control systems.

Course Outcomes:

Upon completion of the course, students will be able to:

1. Perform time domain and frequency domain analysis of control systems required for
stability analysis.

2. Determine and use models of physical systems in forms suitable for use in the analysis and
design of control systems.
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3. Express and solve system equations in state-variable form (state variable models).
4. Determine the (absolute) stability of a closed-loop control system
5. Apply root-locus technique to analyze and design control systems.
Unit-1 (8 Hrs.)

Basic Concepts: Historical review, Definitions, Classification, Relative merits and demerits of
open and closed loop systems.

Unit-11 (12 Hrs.)
Mathematical Models of Control System: Linear and non-linear systems, Transfer function,
Mathematical modeling of electrical, mechanical and thermal systems, Analogies, Block
diagrams and signal flow graphs.
Control Components: DC servomotor, AC servomotor, Potentiometers, Synchronous, Stepper-
motor.

Unit-111 (14 Hrs.)
Time and Frequency Domain Analysis: Transient and frequency response of first and second
order systems, Correlation ship between time and frequency domain specifications, Steady-state
errors and error constants, Concepts and applications of P, PD, Pl and PID types of control.
Stability Analysis: Definition, Routh-Hurwitz criterion, Root locus techniques, Nyquist
criterion, Bode plots, Relative stability, Gain margin and phase margins.

Unit-1V (14 Hrs.)
State Variable Analysis: Introduction, Concept of State, State variables & State models, State
Space representation of linear continuous time systems. State models for linear continuous —
time systems, State variables and linear discrete time systems, Solution of state equations,
Concept of Controllability & Observability.
Recommended Books:
1. K. Ogata, 'Discrete time Control Systems', Prentice Hall International.
2. Nagrath and Gopal, 'Control System Engineering’, New Age International.
3. Warwick, Kevin, 'An Introduction to Control Systems', World Scientific Publishing Co. Pvt.

Ltd.
4. W.S. Levine, 'Control System Fundamentals', CRC Press.
5. Williams, Ivan J. Distefano, Joseph J. Stubberud, Allen R., 'Feedback and Control Systems',
Schaum’s Outlines.

MICROWAVE ENGINEERING LAB.
Subject Code: BECE2-626 LTPC Duration: 24 Hrs.
0021

Course Objectives:

The student should be made to:

1. Know about the behavior of microwave components.

2. Practice microwave measurement procedures.

Course Outcomes:

At the end of the course, the student should be able to:

1. Test& analyze various microwave components.

2. Analyze the radiation pattern of antenna.
EXPERIMENTS

1. Study of wave guide components.
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N

To study the characteristics of reflex Klystron and determine its tuning range.

To measure frequency of microwave source and demonstrate relationship among guide
dimensions, free space waves length and guide wavelength.

To measure VSWR of unknown load and determine its impedance using a smith chart.
To match impedance for maximum power transfer using slide screw tuner.

To measure VSWR, insertion losses and attenuation of a fixed and variable attenuator.
To measure coupling and directivity of direction couplers.

To measure insertion loss, isolation of a three port circulator.

To measure the Q of a resonant cavity.

10 To study the V-1 characteristics of GUNN diode.

11. To study the radiation pattern of Horn Antenna.

w

©ooN O~

Note: At least 08 experiments are required to be performed.

MICROCONTROLLER LAB.
Subject Code: BECE2-627 LTPC Duration: 24 Hrs.
0021

Course Objectives:
The student should be made to:
1. Introduce microcontroller concepts and features.
2. Introduce the practical concepts to control speed of DC and stepper motor.
Course Outcomes:
At the end of the course, the student should be able to:
1. Write programs for 8051 micro controller Kit.
2. Understand programs for speed control of DC motor.
3. Understanding to control the speed of stepper motor.
EXPERIMENTS
1. Study of 8051 Micro controller Kits.
2. Write a program to add two numbers lying at two memory locations and display the result.
3. Write a program for multiplication of two numbers lying at memory location and display the
result.
4. Write a Program to arrange 10 numbers stored in memory location in Ascending and
Descending
order.
Write a program to show the use of INTO and INT1.
Write a program of Flashing LED connected to port 1 of the Micro Controller
Write a program to generate a Ramp waveform using DAC with micro controller.
Write a program to interface the ADC.
Write a program to control a stepper motor in direction, speed and number of steps.
0. Write a program to control the speed of DC motor.
1. Interfacing of high power devices to Micro-controller port-lines, LED, relays and LCD
display

REB©oo~No O

Note: At least 08 experiments are required to be performed.
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SOFT SKILLS-IV
Subject Code: BHUMO-F94 LTPC
0021

Course Objectives
The course aims at the key areas like conversation skills, group skills and persuasion skills
required during the interview process in an organisation.
Course Outcomes
At the end of the course, the student will be able to:
1. Demonstrate soft skills required for business situations.
2. Analyze the value of soft skills for career enhancement.
3. Apply soft skills to workplace environment.
4. Confidently participate in GD and interview process.
UNIT-1
ART OF SPEAKING- Introduction. Communication process. Importance of communication,
channels of communication. Formal and informal communication. Barriers to communication.
Tips for effective communication. tips for conversation. Presentation skills. Effective multi-
media presentation skills. Speeches and debates. Combating nervousness. Patterns and methods
of presentation. Oral presentation, planning and preparation.
UNIT-2
GROUP DISCUSSION- Introduction. Importance of GD. Characters tested in a GD. Tips on
GD. Essential elements of GD. Traits tested in a GD .GD etiquette. Initiating a GD. Non-verbal
communication in GD. Movement and gestures to be avoided in a GD. Some topics for GD.
UNIT-3
PREPARING CV/RESUME-Introduction — meaning — difference among bio-data, CV and
resume. CV writing tips. Do’s and don’ts of resume preparation. Vocabulary for resume,
common resume mistakes, cover letters, tips for writing cover letters.
UNIT-4
INTERVIEW SKILLS - Introduction. Types of interview. Types of question asked. Reasons
for rejections. Post-interview etiquette. Telephonic interview. Dress code at interview. Mistakes
during interview. Tips to crack on interview. Contextual questions in interview skills.
Emotional crack an interview. Emotional intelligence and critical thinking during interview
process.
RECOMMENDED BOOKS
1. K. Alex, S. Chand Publishers.
2. Lucas, Stephen E., ‘The Art of Public Speaking’, 11" Edn., International Edn., McGraw Hill
Book Co., 2014.
3. Goleman, Daniel, ‘Working with Emotional Intelligence’, Banton Books, London, 1998.
4. Thrope, Edgar and Showick Trope, *Winning at Interviews’, Pearson Education, 2004.
5. Turk, Christopher, ‘Effective Speaking’, South Asia Division: Taylor & Francis, 1985.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
Page 39 of 60



MRSPTU B.TECH. ELECTRONICS & TELECOMMUNICATIONS ENGG. (SEM 3-8)
SYLLABUS 2016 BATCH ONWARDS

NANO SCIENCE AND NANO TECHNOLOGY
Subject Code: BECE2-665 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To create awareness about nanotechnology issues.
2. To impart knowledge about carbon age and nano tubes.
3. To create awareness about Quantum computing.
4. To study the various characterization techniques in nano-electronics
Course Outcomes:
Students shall be able to:
1. Understand the fundamentals and basics of nanotechnology.
2. Understand significance and potential opportunities to create better materials and products.
3. Describe different nano-scale devices.

UNIT I (12 Hrs.)
Basics and Scale of Nanotechnology: Introduction — Scientific revolutions — Time and length
scale in structures, Definition of a nano-system, Top down and bottom up approaches —
Evolution of band structures and Fermi surface — introduction to semi conducting
Nanoparticles, introduction to quantum Dots, wells, wires, Dimensionality and size dependent
phenomena — Fraction of surface atoms — Surface energy and surface stress.

UNIT 11 (12 Hrs.)
The Carbon Age and Nanotubes: New forms of carbon, Types of nanotubes, Formation of
nanotubes, methods and reactants- Arcing in the presence of cobalt, Laser method, Chemical
vapor deposition method, ball milling, properties of Nanotubes Electrical properties, vibrational
properties, Mechanical properties, applications of Nanotubes in electronics, hydrogen storage,
materials, space elevators.

UNIT 11 (12 Hrs.)
Characterization Techniques in Nano-electronics: Principle, construction and working:
Electron microscopy (SEM and TEM), Infrared and Raman Spectroscopy, Photoemission and
X-RD spectroscopy, AFMs, Magnetic force microscope.

UNIT IV (12 Hrs.)
Nano-scale Devices: Introduction: Quantum Electron Devices: High Electron Mobility
Transistor, Quantum Interference Transistor, Single Electron Transistor and Carbon Nanotube
Transistor, DNA Computing: Structure of DNA, Basic Operation on DNA and DNA Computer.
Recommended Books:
1. C.P. Polle and F.J. Owens, 'Introduction to Nanotechnology' Willey India Pvt. Ltd.
2. Daniel Minoli, ‘Nanotechnology Applications to Telecommunications and Networking',

Willey India Pvt. Ltd.
3. Manasi Karkare, 'Nano Technology: Fundamentals and Applications’, I.K. International Pvt.
Ltd.

4. Lynn E. Foster, 'Nano Technology', Pearson India.
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ADVANCED MICROPROCESSOR
Subject Code: BECE2-666 LTPC Duration: 48 Hrs.
3003

Course Objectives:
Microprocessors and Microcontrollers are widely used in modern society with applications
ranging from automatic gadgets to medical applications. The purpose of this course is to:
1. Introduce students with the advanced technology in embedded systems.
2. The objective is to make students understand architecture and programming of embedded
processors.
3. Students will able to interface various circuits with advanced processors.
Course Outcomes:
1. Students will have ability to deal with 16 bit microprocessors.
2. They will be familiar with latest microprocessor.
3. Students will have skills to interface any peripheral devices with different microprocessors.
Unit | (12 Hrs.)
Microprocessor 8086: Block diagram, Architecture & Pin diagram of 8086, pipelining process,
flag register. Register details of 8086, operation, different addressing modes.
Unit 11 (12 Hrs.)
8086 Assembly Language Programming: 8086 flags, JUMP operations, STRING operations,
CALL & RET operations, STACK operations, Instruction set of an 8086, 8086 hardware
configuration, addressing memory & ports, 8086 Interrupts and interrupt responses, Interrupt
system based on 8259 A.
Unit 111 (12 Hrs.)
Interfacing with 8086 Microprocessor: Concept of programmable devices, architecture and
programming of programmable 1/O port timer, programmable interval timer, programmable
peripheral interface, its interfacing with 8086 microprocessor.
Unit IV (12 Hrs.)
Introduction to Advanced Microprocessors: Architectures of 80186-286-386-486, Pentium
Processors, Dual core processors, Core to duo, 15 and I-7 Processors.
Recommended Books:
1. Douglas V. Hall, 'Microprocessor & Interfacing: Programming & Hardware', Tata McGraw
Hill.
2. M.A. Mazidi, J.G. Mazidi, R.D. McKinlay, 'The 8051 Micro Controllers & Embedded
Systems', Indian Reprint, Pearson Education.
3. Kenneth J, Ayala, '8051 Microcontroller: Architecture, Programming and Application’,
Delmar Learning.
4. Brey, 'Intel Micropocessors, The 8056/8055, 80186/80188, 8028, /80386, 80486, Pentium &
Pentium Pro, Pentium 11, 11, IVV: Architecture, Programming and Interfacing’, PHI.
Myke Predko, 'Programming and Customizing the ARM7 Microcontroller’, McGraw Hill.
6. John Morton, "The PIC Microcontroller: Your Personal Introductory Course’, Newnes an
Imprint of Butterworth-Heinemann Ltd.

o
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IMAGE AND SPEECH PROCESSING
Subject Code: BECE2-667 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The student should be made to:
1. Learn digital image fundamentals.
2. Be familiar with image compression and segmentation techniques.
3. To introduce speech production and related parameters of speech.
4. To show the computation and use of techniques used in image compression and
enhancement.
5. To understand different speech modeling procedures such as Markov and their
implementation issues.

Course Outcomes:
Upon successful completion of this course, students will be able to:
1. Discuss digital image and speech fundamentals.
2. Apply image enhancement and restoration techniques.
3. Model speech production system and describe the fundamentals of speech.
4. Extract and compare different speech parameters.

Unit-1 (12 Hrs.)
Introduction to Image Processing: Historical background, visual perception, image formation,
Elements of Storage, sampling & Quantization, Relationships between pixels-neighbors of
pixel, connectivity labelling of connected components, Relations, equivalence and Transitive
closure, Distance measures, Arithmetic/ Logic operation, Imaging Geometry Basic and
perspective transformation stereo imaging, application of image Processing.

Unit-11 (12 Hrs.)
Image Enhancement: Spatial and frequency domain methods point processing, intensity
transformation, Histogram processing image substation and Averaging spatial filtering, LP, HP
and homo-morphic felling, generation of spatial marks, Colour image processing.

Unit-111 (12 Hrs.)
Image Compression: Redundancy models, error free compression, Lossy compression, Image
compression standards.
Image Segmentation: Detection of Discontinuity, Edge detection, Boundary detection,
Thresholding, Regional oriented segmentation, use of motion in segmentation.

Unit-1V (12 Hrs.)
Speech Processing: Review of human speech and Acoustic theory, nature of sound, harmonics,
resonance measurement, virtual display. Music theory, pitch, duration, intervals, rhythm.
Human speech production, the vocal tract, the Larynx, the source filter. Speech signal
processing-the phasor mode, Fourier transfer, DFT, FFT. The hardware use of FIR & IIR filters.
Software, Elements of speech Synthesis Speech Recognition-speech in the computer-human
interface.
Recommended Books:
1. Rafact Gonzalez and Richard E. Woods, 'Digital Image Processing’, Pearson Education

Society.
2. Keenneth R. Castleman, 'Digital Image Processing’, Pearson Education Society.
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3. A.K. Jain, 'Fundamental of Digital Image Processing’, PHI.
4. lain Murray, 'Speech and Audio Processing for multimedia PC’s', Pearson Education Society.

OPTICAL FIBER COMMUNICATION
Subject Code: BECE2-668 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To Facilitate the knowledge about optical fiber sources and transmission techniques.
2. To Enrich the idea of optical fiber networks algorithm such as SONET/SDH and optical
CDMA.
3. To explore the trends of optical fiber measurement systems.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Discuss the various optical fiber modes, configurations and various signal degradation factors
associated with optical fiber.
2. Explain the various optical sources and optical detectors and their use in the optical
communication system.
3. Analyze the digital transmission and its associated parameters on system performance
Unit-1 (12 Hrs.)
Introduction to Optical Communication Systems: Electromagnetic spectrum used for optical
communication, block diagram of optical communication system. Basics of transmission of
light rays. Advantages of optical fiber communication.
Optical Fibers: Optical fibers structures and their types, fiber characteristics: attenuation,
scattering, absorption, fiber bend loss, dispersion, fiber couplers and connectors
Unit-11 (12 Hrs.)
Led Light Source: Light emitting diode: recombination processes, the spectrum of
recombination radiation, LED characteristics, internal quantum efficiency, external quantum
efficiency, LED structure, lens coupling to fiber, behavior at high frequencies.
Unit-111 (12 Hrs.)
Laser Light Source: Basic principles of laser action in semi -conductors, optical gain, lasing
threshold, laser structures and characteristics, laser to fiber coupling, comparison with LED
source.
Unit-1V (12 Hrs.)
Avalanche and Pin Photodetectors: Principles of optical detection, quantum efficiency,
responsivity, general principles of PIN photodetector, intrinsic absorption, materials and designs
for PIN photodiodes, impulse and frequency response of PIN photodiodes, noise in PIN
Photodiodes, multiplication process, APD Design, APD bandwidth, APD noise.
Recommended Books:
1. John M Senior, 'Optical Fiber Communications’, PHI.
2. Gerd Keiser, 'Optical Fiber Communications', TMH.
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OPERATION RESEARCH
Subject Code: BECE2-669 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To Facilitate the knowledge about decision making systems.
2. To Enrich the idea of different models.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Identify and develop role of operations in decision making system.
2. Understand the deterministic models.
3. Use mathematical software to solve the proposed models.
4. Develop a report that describes the waiting line model and project line.
5. Understanding to the decision-making processes.
Unit-1 (12 Hrs.)
Introduction: Definition, role of operations research in decision-making, applications in
industry. Concept on operation research model building —Types & methods.

Linear Programming (LP): Programming definition, formulation, solution- graphical, simplex
Gauss-Jordan reduction process in simplex methods, BIG-M methods computational, problems.
Unit-11 (12 Hrs.)

Deterministic Model: Transportation model-balanced & unbalanced, north west rule, Vogel’s
Method, least cost or matrix minimal, stepping stone method, MODI methods, degeneracy,

assignment, travelling salesman, problems.
Advanced Topic of LP: Duality, PRIMAL-DUAL relations-its solution, shadow price,
economic interpretation, dual-simplex, post-optimality & sensitivity analysis, problems.

Unit-111 (12 Hrs.)
Waiting Line Models: Introduction, queue parameters, M/M/1 queue, performance of queuing
systems, applications in industries, problems.
Project Line Models: Network diagram, event, activity, defects in network, PERT & CPM,
float in network, variance and probability of completion time, project cost- direct, indirect, total,
optimal project cost by crashing of network, resources levelling in project, problems.

Unit-1V (12 Hrs.)
Simulation: Introduction, design of simulation, models & experiments, model validation,
process generation, time flow mechanism, Monte Carlo methods- its applications in industries,
problems.
Decision Theory: Decision process, SIMON model, types of decision making environment -
certainty, risk, uncertainty, decision making with utilities, problems.
Recommended Books:
1. TAHA, 'Operation Research’, PHI, New Delhi.
2. Ackoff, Churchaman, Arnoff, 'Principle of Operations Research’, Oxford IBH, Delhi.
3. Vobhra, 'Quantitative Techniques', TMH.
4. H.M. Wagher, 'Principles of operation Research (with Applications to Managerial

Decisions), Prentice Hall of India.

5. Philips, Revindran, Solgeberg, 'Operation Research', Wiley ISE.
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WIRELESS COMMUNICATION SYSTEMS
Subject Code: BECE2-728 LTPC Duration: 48 Hrs.
3104

Course Objectives:
The student should be made to:
1. Know the characteristic of wireless channel.
2. Learn the various cellular architectures.
3. Understand the concepts behind various digital signaling schemes for fading channels.
4. Be familiar the various multipath mitigation techniques.
5. Understand the various multiple antenna systems.
Course Outcomes:
At the end of the course, the student should be able to:
1. Characterize wireless channels.
2. Design and implement various signaling schemes for fading channels.
3. Compare multipath mitigation techniques and analyze their performance.
4. Design and implement systems with transmit/receive diversity and MIMO systems and
analyze their performance.

Unit-1 (12 Hrs.)
Introduction to Wireless Communication Systems: Evolution of mobile radio
communications, examples of wireless comm. systems, paging systems, Cordless telephone
systems, comparison of various wireless systems.
Modern Wireless Communication Systems: Second generation cellular networks, third
generation wireless networks, wireless in local loop, wireless local area networks, Blue tooth
and Personal Area networks.

Unit-11 (12 Hrs.)
Introduction To Cellular Mobile Systems: Spectrum Allocation, basic Cellular Systems,
performance Criteria, Operation of cellular systems, analog cellular systems, digital
Cellular Systems.
Cellular System Design Fundamentals: Frequency Reuse, channel assignment strategies,
handoff Strategies, Interference and system capacity, tracking and grade off service, improving
coverage and capacity.

Unit-111 (12 Hrs.)
Multiple Access Techniques for Wireless Communication: Introduction to Multiple Access,
FDMA, TDMA, Spread Spectrum multiple Access, space division multiple access, packet ratio,
capacity of a cellular systems.
Wireless Networking: Difference between wireless and fixed telephone networks,
development of wireless networks, fixed network transmission hierarchy, traffic routing in
wireless networks, wireless data services, common channel signalling, ISDN (Integrated
Services Digital Networks), advanced intelligent networks.

Unit-1V (12 Hrs.)
Intelligent Cell Concept and Application: Intelligent cell concept, applications of intelligent
micro-cell Systems, in-Building Communication, CDMA cellular Radio Networks.
Recommended Books:
1. Theodore S. Rappaport, ‘Wireless Communications’, Pearson.
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2. W.C.Y. Lee, 'Mobile Cellular Telecommunication', McGraw Hill.
3. Jochen Schiller, 'Mobile Communications', Pearson.

DIGITAL SIGNAL PROCESSING
Subject Code: BECE2-729 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. To learn discrete Fourier transform and its properties.
2. To know the characteristics of IIR and FIR filters learn the design of infinite and finite
impulse response filters for filtering undesired signals.

3. To understand Finite word length effects.
4. To study the concept of Multirate and adaptive filters.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Apply DFT for the analysis of digital signals & systems.
2. Design IIR and FIR filters.
3. Characterize finite Word length effect on filters.

Unit-1 (12 Hrs.)
Introduction: Signals, Systems and Signal Processing, Classification of Signals, Concept of
Frequency in Continuous Time and Discrete Time Signals, Analog-to-Digital and Digital-to-
Analog Conversion, Applications of Signal Processing.
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 Time systems, Correlation of Discrete Time
Signals.

Unit-11 (12 Hrs.)
The Z-transform and Its Application to the Analysis of LTI Systems: The z-Transform,
Properties of z-Transforms, Inversion of z-Transform, One-sided z-Transform, Analysis of
Linear Time-Invariant Systems in the z-Domain.
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 Time-Invariant Systems as Frequency-Selective Filters, Inverse Systems and
Deconvolution.

Unit-111 (12 Hrs.)
The Discrete Fourier Transform its Properties and Applications: Frequency Domain
Sampling: The discrete Fourier Transform, Properties of the DFT, Linear Filtering Methods
based on the DFT. Frequency Analysis of Signals Using the DFT.
Efficient computation of DFT: Fast Fourier Transforms: Efficient Computation of DFT:
FFT Algorithms, Application of FFT Algorithms, A Linear Filtering Approach to Computation
of DFT. Quantization Effect in the Computation of DFT.

Unit-1V (12 Hrs.)
Implementation of discrete time systems: Structures for the realization of Discrete Time
Systems, Structures for FIR Systems, Structures for 1IR Systems, Representation of Numbers,
Quantization of Filter Coefficients, Round off Effect in Digital Filters.
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Design of Digital Filters: General Considerations like causality etc., Design of FIR Filters,

Design of IR Filters from Analog Filters, Frequency Transformations, Design of Digital Filters

Based on Linear Squares Method.

Sampling and Reconstruction of Signals: Sampling of Bandpass Signals, Analog-to-Digital

Conversion, Digital-to-Analog Conversion.

Recommended Books:

1. J.G. Proakis and D.G. Manolakis, 'Digital Signal Processing: Principles, Algorithms and
Applications’, Pearson Prentice Hall.

2. S.K. Mitra, 'Digital Signal Processing: A Computer Based Approach’, TMH.

3. A.V. Oppenheim, R.W. Schafer and J.R. Buck, 'Discrete-time Signal Processing’, Prentice
Hall.

4. B. Widrow and S.D. Stearns, 'Adaptive Signal Processing’, Prentice Hall.

DIGITAL SIGNAL PROCESSING LAB
Subject Code: BECE2-730 LTPC Duration: 24 Hrs.
0021

Course Objectives:
The student should be made to:
1. Toimplement Linear and Circular Convolution.
2. To implement FIR and IIR filters.
3. To study the architecture of DSP processor.
4. To demonstrate Finite word length effect.
Course Outcomes:
Students will be able to:
1. Carry out simulation of DSP systems.
2. Demonstrate their abilities towards DSP processor based implementation of DSP systems.
3. Analyze Finite word length effect on DSP systems.
4. Demonstrate the applications of FFT to DSP.
EXERCISES
1. To develop elementary signal function modules (m-files) for unit sample, unit step,
exponential and unit ramp sequences.
Write a program in MATLAB to generate standard sequences.
Write a program in MATLAB to compute power density spectrum of a sequence.
4. To develop program modules based on operation on sequences like signal Shifting, signal
folding, signal addition and signal multiplication.
Write a program in MATLAB to verify linear convolution.
Write a program in MATLARB to verify the circular convolution.
7. To develop program for finding magnitude and phase response of LTI system Described by
system function H(z).
8. To develop program for finding response of the LTI system described by the difference
equation.
9. To develop program for computing inverse Z-transform.
10. To develop program for computing DFT and IDFT.
11. To develop program for conversion of direct form realization to cascade form realization.
12. To develop program for cascade realization of IR and FIR filters.

wmn

oo
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13. To develop program for designing FIR filter.
14. To develop program for designing IIR filter.
15. To write a MATLAB program for noise reduction using correlation and autocorrelation
methods.
16. To write a MATLAB programs for pole-zero plot, amplitude, phase response and impulse
response
from the given transfer function of a discrete-time causal system.
17. Write a program in MATLAB to find frequency response of different types of analog filters.
18. Write a program in MATLAB to design FIR filter (LP/HP) through Window technique.
a. Using rectangular window.
b. Using triangular window.

Note: At least 12 experiments are required to be performed.

MINOR PROJECT
Subject Code: BECE2-730 LTPC
0084

The students are required to undergo Minor Project work and it will be evaluated by the external
examiner and one internal examiner appointed by the institute/university. External examiner
will be from panel of examiners. Assessment of project will be based on Quality of work,
Seminar, viva-voice, report writing. Students can use different hardware and software in order
to analyse and verify the results.

COGNITIVE RADIO
Subject Code: BECE2-770 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The student should be made to:
1. Know the basics of the software defined radios.
2. Learn the design of the wireless networks based on the cognitive radios.
3. Understand the concepts of wireless networks and next generation networks.
Course Outcomes:
Upon completion of the course, students will be able to:
1. Describe the basics of the software defined radios.
2. Design the wireless networks based on the cognitive radios.
3. Explain the concepts behind the wireless networks and next generation networks.
Unit-1 (12 Hrs.)
Spectrum Scarcity: history and background leading to cognitive radios, Software define radios
(SDRs), basic architecture of SDR, power control in cognitive transceivers, Dynamic Spectrum
Access, new opportunities, spectrum management.
Cognitive Radios: Scarcity problems, network protocols, standardization, security issues.

MAHARAJA RANJIT SINGH PUNJAB TECHNICAL UNIVERSITY, BATHINDA
Page 48 of 60



MRSPTU B.TECH. ELECTRONICS & TELECOMMUNICATIONS ENGG. (SEM 3-8)
SYLLABUS 2016 BATCH ONWARDS

Unit-11 (12 Hrs.)
Spectrum Sensing: ideal spectrum sensing, Spectrum sensing techniques: Transmission
detection (Energy detection, cyclostationary detection, matched filter detection), feature based
detection, interference detection, spectrum sensing in fading environment.

Unit-111 (12Hrs)
Cooperative Sensing: Importance of cooperative sensing, advantages of spectrum sensing,
need of co-operations, centralized cooperative sensing, distributed spectrum sensing. Fusion
rules: hard fusion, soft fusion rules.

Unit-1V (12 Hrs.)
Spectrum Management: Spectrum handoff management, spectrum mobility, spectrum sensing
in ad-hoc network, spectrum sharing.
Spectrum Trading: Introduction to spectrum trading, classification to spectrum trading, radio
resource pricing, brief discussion on economics theories in DSA (utility, auction theory),
classification of auctions (single auctions, double auctions, concurrent, sequential).
Recommended Books:
1. Bruce A. Fette, 'Cognitive Radio Technology’, Elsevier Publication.
2. Ekram Hossain, Dusit Niyato, Zhu Han, '‘Dynamic Spectrum Access and Management in

Cognitive Radio Networks', Cambridge University Press.

3. Kwang-Cheng Chen, Ramjee Prasad, 'Cognitive Radio Networks', John Wiley & Sons Ltd.
4. Huseyin Arslan, 'Cognitive Radio, Software Defined Radio and Adaptive Wireless Systems',

Springer.
5. Linda Doyle, 'Essentials of Cognitive Radio’, Cambridge University Press.

RELATIONAL DATABASE MANAGEMENT SYSTEMS
Subject Code: BECE2-771 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand the concept of database systems
2. To prepare the student to be in a position to use and design databases for different
applications.
Course Outcomes:
1. Master the basic concepts and appreciate the applications of database systems.
2. Be familiar with a relational model.
3. Design principles for relational query language.
Unit-1 (12 Hrs.)
Introduction to Database Systems: File Systems Versus a DBMS, Advantages of a DBMS,
Describing and Storing Data in a DBMS, Database System Architecture, DBMS Layers, Data
independence.
Physical Data Organization:
File Organization and Indexing, Index Data Structures, Hashing, B-trees, Clustered Index,
Sparse Index, Dense Index, Fixed length and Variable Length Records.
Unit-11 (12 Hrs.)
Data Models: Relational Model, Network Model, Hierarchical Model, ER Model: Entities,
Attributes and Entity Sets, Relationships and Relationship Sets, Constraints, Weak Entities,
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Class Hierarchies, Aggregation, Conceptual Database Design with the ER Model, Comparison
of Models.
The Relational Model:
Introduction to the Relational Model, ER to Relational Model Conversion, Integrity Constraints
over Relations, Enforcing Integrity Constraints, Relational Algebra, Relational Calculus,
Querying Relational Data.
Unit-111 (12 Hrs.)
Relational Query Languages:
SQL: Basic SQL Query, Creating Table and Views, SQL as DML, DDL and DCL, SQL
Algebraic Operations, Nested Queries, Aggregate Operations, Cursors, Dynamic SQL, Integrity
Constraints in SQL, Triggers and Active Database, Relational Completeness, Basic Query
Optimization Strategies, Algebraic Manipulation and Equivalences.
Database Design:
Functional Dependencies, reasoning about Functional Dependencies, Normal Forms, Schema
Refinement, First, Second and Third Normal Forms, BCNF, Multi-valued Dependency, Join
Dependency, Fourth and Fifth Normal Forms, Domain Key Normal Forms, Decompositions.
Unit-1V (12 Hrs.)
Transaction Management: ACID Properties, Serializability, Two-phase Commit Protocol,
Concurrency Control, Lock Management, Lost Update Problem, Inconsistent Read Problem,
Read-Write Locks, Deadlocks Handling, 2PL protocol.
Database Protection: Threats, Access Control Mechanisms, Discretionary Access Control,
Grant and Revoke, Mandatory Access Control, Bell LaPadula Model, Role Based Security,
Firewalls, Encryption and Digital Signatures.
Recommended Books:
1. Ramez Elmasri, Shamkant Navathe, 'Fundamentals of Database Systems', Pearson
Education.

2. C.J. Date 'An Introduction to Database Systems', Pearson Education.

3. Alexis Leon, Mathews Leon, 'Database Management Systems', Leon Press.

4. S. K. Singh, 'Database Systems Concepts, Design and Applications', Pearson Education.

5. Raghu Ramakrishnan, Johannes Gehrke, 'Database Management Systems', Tata McGraw
Hill.

6. Abraham Silberschatz, S. Sudarshan, Henry F. Korth, 'Database System Concepts', Tata
McGraw Hill.

COMPUTER ARCHITECTURE AND ORGANIZATION
Subject Code: BECE2-772 LTPC Duration: 48 Hrs.

3003

Course Objectives:

1. To make students understand the basic structure and operation of digital computer.

2. To understand the hardware-software interface.

3. To familiarize the students with arithmetic and logic unit and implementation of fixed point
and floating-point arithmetic operations.

4. To expose the students to the concept of pipelining.

5. To familiarize the students with hierarchical memory system including cache memories and
virtual memory.
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6. To expose the students with different ways of communicating with 1/0O devices and standard
I/O interfaces.

Course Outcomes:
At the end of the course, the student should be able to:
1. Design arithmetic and logic unit.
2. Design and analysis of pipelined control units
3. Evaluate performance of memory systems.
4. Understand parallel processing architectures.

Unit-1 (12 Hrs.)
Basic Principles: Boolean algebra and Logic gates, Combinational logic blocks (Adders,
Multiplexers, Encoders, de-coder), Sequential logic blocks (Latches, Flip-Flops, Registers,
Counters)
General System Architecture: Store program control concept, Flynn’s classification of
computers (SISD, MISD, MIMD): Multilevel viewpoint of a machine: digital logic, micro
architecture, ISA, operating systems, high level language: structured organization: CPU, caches,
main memory, secondary memory units & 1/0: Performance metrics: MIPS, MFLOPS.

Unit-11 (12 Hrs.)
Instruction Set Architecture: Instruction set based classification of processors (RISC, CISC,
and their comparison): addressing modes: register, immediate, direct, indirect, indexed:
Operations in the instruction set: Arithmetic and Logical, Data Transfer, Control Flow:
Instruction set formats (fixed, variable, hybrid): Language of the machine: 8086: simulation
using MSAM.

Unit-111 (12 Hrs.)
Basic non pipelined CPU Architecture: CPU Architecture types (accumulator, register, stack,
memory/ register) detailed data path of a typical register based CPU, Fetch-Decode-Execute
cycle (typically 3 to 5 stage): microinstruction sequencing, implementation of control unit,
Enhancing performance with pipelining.
Memory Hierarchy & 1/0O Techniques: The need for a memory hierarchy (Locality of
reference principle, Memory hierarchy in practice: Cache, main memory and secondary
memory, Memory parameters: access/ cycle time, cost per bit): Main memory (Semiconductor
RAM & ROM organization, memory expansion, Static & dynamic memory types): Cache
memory (Associative & direct mapped cache organizations.

Unit-1V (12 Hrs.)
Introduction to Parallelism: Goals of parallelism (Exploitation of concurrency, throughput
enhancement): Amdahl’s law: Instruction level parallelism (pipelining, super scaling —basic
features): Processor level parallelism (Multiprocessor systems overview).
Computer Organization [8086]: Instruction codes, computer register, computer instructions,
timing and control, instruction cycle, type of instructions, memory reference, register reference.
I/0 reference, Basics of Logic Design, accumulator logic, Control memory, address sequencing,
micro-instruction formats, micro-program sequencer, Stack Organization, Instruction Formats,
Types of interrupts: Memory Hierarchy.
Recommended Books:
1. David A. Patterson and John L. Hennessy, '‘Computer Organization and Design’, Morgan,

Kauffmann, Elsevier Publisher.

2. John P. Hayes, 'Computer Architecture and Organization', TMH.
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3. William Stallings, 'Operating Systems Internals and Design Principles', Prentice Hall Upper
Saddle River, New Jersey.

SOFT COMPUTING
Subject Code: BECE2-773 LTPC Duration: 48 Hrs.
3003

Course Objectives:
The students should be:
1. Learn the various soft computing frame works.
2. Be familiar with design of various neural networks.
3. Learn genetic programming.
Course Outcomes:
Upon completion of the course, the student should be able to:
1. Apply various soft computing frame works.
2. Design of various neural networks.
3. Use fuzzy logic.
4. Apply genetic programming.
Unit-1 (12 Hrs.)
Neural Networks: Fundamentals of Neural Networks — History- Architectures- Learning
methods- XOR Problem-Delta rule- Derivation-Back propagation- applications- parameters in
BPN- Associative memory — Hetero associative- BAM- energy function- problems-applications
of associative memories- ART1- ART2- applications of adaptive networks.
UNIT-HI (12 Hrs.)
Fuzzy Logic: Fuzzy set theory — crisp sets — fuzzy sets — crisp relations — Fuzzy relations —
Fuzzy systems- Crisp logic — predicate logic — fuzzy logic- fuzzy based systems -
Defuzzification methods — applications.
Unit-111 (12 Hrs.)
Genetic Algorithms: Fundamentals of GA — creation of offspring — encoding — fitness function
reproduction — crossover- insertion& deletion- mutation- bitwise operators — applications.
UNIT-1V (12 Hrs.)
Programming Using Mat Lab: Using Neural Network toolbox — Using Fuzzy Logic toolbox-
Using Genetic Algorithm & directed search toolbox.
Recommended Books:
1. Timothy J. Ross, 'Fuzzy Logic with Engineering Applications', Wiley Publications.
2. Yagna Narayanan, 'Artificial Neural Networks', PHI.
3. Bart Kosko, 'Neural Networks & Fuzzy Logic', Prentice Hall
4. Simon Haykin, 'Neural Networks', Prentice Hall.

VLSI DESIGN
Subject Code: BECE2-833 LTPC Duration: 48 Hrs.
3104

Course Objectives:
1. In this course, the MOS circuit realization of the various building blocks that is common to
any digital VVLSI circuit is studied.
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2. Architectural choices and performance trade-offs involved in designing and realizing the
circuits in CMOS technology are discussed.

Course Outcomes:
Upon completion of the course, students should:
1. Explain the basic CMOS circuits and the CMOS process technology.
2. Discuss the techniques of chip design using programmable devices.
3. Model the digital system using Hardware Description Language.

Unit-1 (12 Hrs.)
Introduction: Introduction to Computer-aided design tools for digital systems. Hardware
description languages, Introduction to VHDL, Data objects, Classes and data types, Operators,
Overloading, and Logical operators. Types of delays, Entity and Architecture declaration
Introduction to behavioural, dataflow and structural models.
VHDL Statements: Assignment statements, Sequential Statements and Process, Conditional
Statements, Case Statements, Array and Loops, Resolution Functions, Packages & Libraries,
Concurrent Statements.

Unit-11 (12 Hrs.)
Applications of VHDL.: Combinational Circuit Design such as such as Multiplexers, Encoders,
Decoders, Code Converters, Comparators, and Implementation of Boolean functions etc.,
Sequential Circuit Design such as Shift registers, Counters etc.

Unit-111 (12 Hrs.)
Review of MOS Devices: MOS Structure, Enhancement & Depletion Transistor, Threshold
Voltage, MOS device design equations MOS Transistor Models. NMQOS, PMOS, CMOS.
Basic Electrical Properties and Circuit Concepts: The NMOS Inverter and Transfer
Characteristics pull up and pull down ratios of NMOS, alternative forms of pull up the CMOS
Inverter and transfer characteristics. CMOS Inverter Delays. Driving large Capacitive loads,
Propagation delays and effect of wiring capacitance.

Unit-1V (12 Hrs.)
Circuit Characterization and Performance Estimation: Estimation of R, C, L, Switching
Characteristics-delay models. Power dissipation. Scaling of MOS circuits. Effect of device
scaling on circuit performance.
Recommended Books:
1. Bhasker, 'A VHDL Primmer’, Prentice Hall.
2. Weste and Eshrighian, 'Principle of CMOS VLSI Design', Pearson Education.
3. D.A. Pucknell and K. Eshraghian, ‘Basic VLSI Design’, Prentice Hall India, New Delhi.
4. Brown and Vranesic, 'Fundamentals of Digital Logic with VHDL Design', TMH.
5. S.M. Kang, Y. Lebiebici, 'CMOS Digital Integrated Circuits Analysis & Design’, TMH.

VLSI DESIGN LAB.
Subject Code: BECE2-834 LTPC Duration: 24 Hrs
0021

Course Objectives:

1. To learn Hardware Descriptive Language(Verilog/VHDL)

2. To learn the fundamental principles of VLSI circuit design in digital and analog domain
3. To familiarize fusing of logical modules on FPGAs

4. To provide hands on design experience with professional design (EDA) platforms.
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Course Outcomes:

At the end of the course, the student should be able to:

Write HDL code for basic as well as advanced digital integrated circuits.

Import the logic modules into FPGA Boards.

Synthesize Place and Route the digital IPs.

Design, Simulate and Extract the layouts of Analog IC Blocks using EDA tools.

EXPERIMENTS

Design of basic Gates: AND, OR, NOT.

Design of universal gates

Design of 2:1 Mux using other basic gates

Design of 2 to 4 Decoder

Design of Half-Adder, Full Adder, Half Substractor, Full Substractor

Design of 3:8 Decoder

Design of 8:3 Priority Encoder

Design of 4 Bit Binary to Grey code Converter

Design of 4 Bit Binary to BCD Converter using sequential statement

0. Design an 8 Bit parity generator (with for loop and Generic statements)

1. Design of 2,s Complementary for 8-bit Binary number using Generate statements

SEQUENTIAL DESIGN EXPERIMENTS

Design of all type of Flip-Flops using (if-then-else) Sequential Constructs
Design of 8-Bit Shift Register with shift Right, shift Left, Load and Synchronous reset.
Design of Synchronous 8-bit Johnson Counter.
Design of Synchronous 8-Bit universal shift register (parallel-in, parallel-out) with 3- state
output (IC 74299)
Design of 4 Bit Binary to BCD Converter using sequential statement.
Design counters (MOD 3, MOD 5, MOD 8, MOD 16)
Design a decimal up/down counter that counts up from 00 to 99 or down from 99 to 00.
Design 3-line to 8-line decoder with address latch

PonbRE

RO ~NORwNE

CoNORWNE

Note: At least 12 experiments are required to be performed.

MAJOR PROJECT
Subject Code: BECE2-874 LTPC
00126

The students are required to undergo Major Project work and it will be evaluated by the external
examiner and one internal examiner appointed by the institute/university. External examiner
will be from panel of examiners. Assessment of project will be based on Quality of work,
Seminar, viva-voice, report writing. Students can use different hardware and software in order
to analyse and verify the results.
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CELLULAR AND MOBILE COMMUNICATION
Subject Code: BECE2-874 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To understand the radio wave propagation and interference in mobile communications.
2. To understand the basic knowledge about the generations of mobile communication.
3. To study different architectures of mobile communication and its related parameters.
4. To impart the knowledge about applications of mobile communication.
Course Outcomes:
Student shall be able to:
1. Understand the cellular systems
2. Analyse the concept of switching systems and base station subsystem.
Unit=I (12 Hrs.)

Introduction to Cellular Mobile Systems: A basic cellular system, performance criteria,
uniqueness of mobile radio environment, operation of cellular systems, planning a cellular
system, analog & digital cellular systems.
Cellular Wireless Communication Systems: Second generation cellular systems: GSM
specifications and Air Interface — specifications of various units, 2.5 G systems: GPRS/EDGE
specifications and features. 3G Systems: UMTS & CDMA 2000 standards and specifications.

Unit —I1 (12 Hrs.)
Elements of Cellular Radio Systems Design: General description of the problem, concept of
frequency reuse channels, co—channel interference reduction factor, desired C/I from a normal
case in an Omni directional antenna system, cell splitting, consideration of the components of
cellular systems.
Interference: Introduction to co—channel interference, real time co—channel interference, co—
channel measurement design of antenna system, antenna parameter and their effects, diversity
receiver in co—channel interference — different types.

Unit 111 (12 Hrs.)
Cell Coverage for Signal &Traffic: General introduction, obtaining the mobile point to point
mode propagation over water or flat open area, foliage loss, propagation near in distance, long
distance propagation, point to point prediction model — characteristics, cell site, antenna heights
and signal coverage cells, mobile to mobile propagation.

Unit -1V (12 Hrs.)
Cell Site Antennas and Mobile Antennas: Characteristics, antenna at cell site, mobile
antennas, Frequency Management and Channel Assignment, Frequency management, fixed
channel assignment, non—fixed channel assignment, traffic & channel assignment.
Hand Off, Dropped Calls: hand off, types of handoff and their characteristics, dropped call
rates &their evaluation.
Optional Techniques: Parameters, coverage hole filler, leaky feeders, cell splitting and small
cells, narrow beam concept.
Recommended Books:
1. Kamilo Feher, 'Wireless and Digital Communications’, PHI.
2. T.S. Rappaport, 'Wireless Communication, Principles & Practice'.
3. William, C.Y. Lee, 'Mobile Cellular Telecommunications', McGraw Hill.
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WIRELESS SENSORS NETWORKS
Subject Code: BECE2-875 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. This course introduces advances in wireless, sensor networks.
2. Wireless Sensor Networks provide opportunities even outside their usual application domain
of environmental monitoring.
3. To track all activities, and check for errors that might occur in the process of handling and
distributing goods.
Course Outcomes:
At the end of the course the student shall be able to:
1. Understand the existing applications of wireless sensor actuator networks.
2. Understand the elements of distributed computing and network protocol design and will learn
to apply these principles in the context of wireless sensor networks.
3. Identify the various hardware, software platforms that exist for sensor networks.
Unit-1 (12 Hrs.)
Introduction to Wireless Sensor Networks: Constraints and Challenges of sensor networks,
Emerging technologies for wireless sensor networks, Node architecture, Hardware components
overview, Energy consumption of Sensor nodes, Dynamic energy and power management on
System level, some examples of Sensor nodes, Optimization goals and figures of merit, QOS,
Energy Efficiency, scalability, robustness Advantages of sensor networks, Sensor network
applications.
Unit-11 (12 Hrs.)
Topology Control: Location driven, Geographic Adaptive Fidelity (GAF), Geographic
Random Forwarding (GeRaF), GEAR, Connectivity driven, SPAN, ASCENT.
Unit-111 (12 Hrs.)
WSN Sensors: Physical Layer Design, Transceiver Design, MAC Protocols for WSN, Low
Duty Cycle Protocols &Wakeup Concepts, S-MAC, Mediation Device Protocol, Wakeup Radio
Concepts, Address & Name management, Assignment of MAC Addresses, Routing Protocols,
Energy Efficient Routing, Geographic Routing.
Unit IV (12 Hrs.)
WSN Platforms & Tools: Sensor Node Hardware, Berkeley Motes, Programming Challenges,
Node-level software platforms, Node level Simulators, State-centric programming.
Recommended Books:
1. Holger Karl & Andreas Willig, 'Protocols & Architectures for Wireless Sensor Networks',
John Wiley.
2. Feng Zhao & Leonidas J. Guibas, 'Wireless Sensor Networks- An Information Processing
Approach'.
3. Waltenegus Dargie and Christian Poella Bauer, 'Fundamentals of Wireless Sensor Networks
Theory and Practice’, John Wiley and Sons.
4. Holger Karl and Andreas Willig, 'Protocols and Architectures for Wireless Sensor Networks',
John Wiley and Sons.
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INFORMATION THEORY AND CODING

Subject Code: BECE2-876 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To aware the students about the information theory.
2. To provide the basic concepts of channel capacity.
3. To impart knowledge about linear block codes.
4. To study convolution and BCH codes.
Course Outcomes:
At the end of the course the student shall be able to:
1. Understand concepts of entropy, mutual information and divergence.
2. Apply and analyze the principles of channel capacity.
3. Use various types of check metrics, linear and cyclic codes.
4. Understand working principle of convolution codes.
Unit-1 (12 Hrs.)
Information Theory: Definition of Information, Entropy, Mutual Information, Properties of
Mutual Information, Fundamental Inequality, L.T. Inequality, Divergence, Properties of
Divergence, Divergence Inequality, Relationship between entropy and mutual information,
Chain Rules for entropy, relative entropy and mutual information.
Unit-11 (12 Hrs.)

Channel Capacity: Uniform Dispersive Channel, Uniform Focusing Channel, Strongly
Symmetric Channel, Binary Symmetric Channel, Binary Erasure Channel. Channel Capacity of
the all these channels, Channel Coding Theorem, Shannon-Hartley Theorem.
Data Compression: Kraft inequality, Huffman codes, Shannon-Fano coding, Arithmetic
Coding.

UNIT-111 (12 Hrs.)
Linear Block Codes: Introduction to Linear Block codes, Syndrome and Error detection,
Minimum distance of block code, Hamming Code.
Cyclic Codes: Description of Cyclic codes, Generator and parity check matrices of cyclic
codes, error detection decoding of cyclic codes.

UNIT-IV (12 Hrs.)
Convolution Codes: Encoding of convolution codes, structural properties of Convolution
codes, Distance Properties of convolution codes.
Recommended Books:
1. Arijit Saha, 'Information Theory, Coding & Cryptography', Pearson Education.
2. Ranjan Bose, 'Information Theory, Coding and Cryptography', Tata McGraw Hill.
3. Thomas M. Cover, Joy A. Thomas, 'Elements of Information Theory', Wiley India Pvt.
4. J. Mary Jones, 'Information and Coding Theory', Springer.
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OPERATING SYSTEMS
Subject Code: BECE2-877 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. General understanding of structure of modern computers
2. Purpose, structure and functions of operating systems
3. 3.lllustration of key Operating system aspects by example
Course Outcomes:
By the end of the course you should be able to:
1. Describe the general architecture of computers
2. Describe, contrast and compare differing structures for operating systems
3. Understand and analyze theory and implementation of: processes,
4. Resource control (concurrency etc.), physical and virtual memory, scheduling, I/0 and files

Unit-1 (12 Hrs.)
Operating System Concepts an Introduction: What is an OS, Need of OS, Different views of
an OS, Evolution of OS, Batch Processing, Multiprocessing, Multiprogramming, Time Sharing,
Real Time Systems, Network OS, Parallel Processing, Distributed Processing.
Operating System Structures: OS services, System Calls, System Structures, Layered
Architecture of an OS.
Introduction to process: Concept of process, Process states and their transitions, PCB, Process
Scheduling, Operations on process: Process creation and termination, Threads: User level and
kernel level threads.

Unit-11 (12 Hrs.)
CPU Scheduling: Introduction, CPU scheduler, Scheduling criteria, Scheduling algorithms:
FCFS, SJF, Priority scheduling, RR scheduling, Multilevel queue scheduling, Multilevel
feedback queue scheduling.
Process Synchronization: Co-operating process, Concurrency, Semaphores.
Deadlocks: Introduction, Deadlock characteristics, Recognition methods, Dealing with
deadlocks, Deadlock prevention, avoidance, detection and deadlock recovery.

Unit-111 (12 Hrs.)
Memory Management Basics: Introduction, Logical vs. physical address space, Program
relocation & management techniques, Continuous storage allocation, Fixed partition contiguous
storage allocation, Variable partition CSA, Non-contiguous storage allocation, paging,
segmentation.
Virtual Memory: Introduction, Swapping, Demand paging, Pure demand paging FIFO,
Optimal.
File System Interface & implementation: File concepts, File naming, File attributes, File
access methods, Directory structure.

Unit-1V (12 Hrs.)
Device Mgmt & Storage Structure: 1/0O subsystems, 1/0 channels, Secondary storage, Disk
structure, Disk scheduling, FIFO, Shortest seek time first SSTF scan, C-SCAN, Look &C-look
Disk scheduling algo’s.
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Protection & Security Introduction: Introduction, Goals of protection, Access rights, Access
matrix, Security & its goals, Authentication, Passwords, Encryption, Viruses, worms, Dealing
with viruses.

Case Study: UNIX &WIN NT.

Recommended Books:

1. Peter Galvin, 'Operating systems Concepts', Addison Wessly.

2. Ekta Walia, 'Operating systems Concepts', Khanna Publisher.

SATELLITE COMMUNICATION
Subject Code: BECE2-878 LTPC Duration: 48 Hrs.
3003

Course Objectives:
1. To introduce various aspects in the design of systems for satellite communication.
2. Students will be able to understand link design for satellite communication.
3. To provide the knowledge of various multiple access techniques.
Course Outcomes:
Students will be:
1. Able to learn the dynamics of the satellite.
2. Able to understand the communication satellite design.
3. Able to understand how analog and digital technologies are used for satellite communication
networks.
4. Able to learn the design of satellite links.
5. Able to study the design of Earth station and tracking of the satellites.
Unit-1 (12 Hrs.)

Introduction: Origin of Satellite Communication, Current state of Satellite Communication,
Advantages of Satellite Communication, Active & Passive satellite, Orbital aspects of Satellite
Communication, System Performance. Communication Satellite Link Design - Introduction,
general link design equation, system noise temperature, C/N & G/T ratio, atmospheric &
ionosphere effects on link design, complete link design, interference effects on complete link
design, earth station parameters.

Unit-11 (14 Hrs.)
Satellite Analog & Digital Communication: Baseband analog(voice) signal, FDMA
techniques, S/N ration, SCPC & CSSB systems, digital baseband signals & modulation
techniques.
Multiple Access Techniques: TDMA frame structure, burst structure, frame efficiency, super
frame, frame acquisition & synchronization, TDMA vs FDMA, burst time plan, beam hopping,
satellite switched, Erlang call congestion formula, demand assignment ctrl, DA-FDMA system,
DATDMA.

Unit-111 (10 Hrs.)
Laser & Satellite Communication: Link analysis, optical satellite link Transmitter &
Receiver, Satellite, beam acquisition, tracking & pointing, cable channel frequency, head end
equation, distribution of signal, n/w specifications and architecture, optical fiber CAT system.

Unit-1V (12 Hrs.)
Satellite Applications: Satellite TV, telephone services via satellite, data Communication
services, satellites for earth observation, weather forecast, military appliances, scientific studies.
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Recommended Books:
1. Timothy Pratt, 'Satellite Communication', John Wiley & Sons.
2. D.C. Aggarwal, 'Satellite Communication’, Khanna Publishers.
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B. TECH. ELECTRONICS & INSTRUMENTATION ENGINEERING

SEMESTER 3" Contact Hrs. Marks Credits
Subject Code Subject Name L T P Int. | Ext. | Total
BECE3-301 Electronic Devices and Circuits - | 3 1 0 40 60 100 4
BECE3-302 Digital Electronics 3 1 0 40 60 100 4
BECE3-303 Electrical Measurements & 3 1 0 40 60 100 4
Instruments
BECE3-304 Network Analysis & Synthesis 3 1 0 40 60 100 4
BECE3-305 Electronic Devices and Circuits - | 0 0 2 60 40 100 1
Lab.
BECE3-306 Digital Electronics Lab. 0 0 2 60 | 40 100 1
BECE3-307 Electromagnetic Field Theory 3 1 0 40 60 100 4
BHUMO-F91 Soft Skills-I 0 0 2 60 | 40 100 1
BECE3-308 Training - 0 0 4 60 | 40 100 2
Total 15 5 10 | 440 | 460 | 900 25
SEMESTER 4% Contact Hrs. Marks Credits
Subject Code Subject Name L [T P Int. | Ext. Total
BECE3-409 Linear Control System 3 1 0 40 60 100 4
BECE3-410 Transducers & Sensors 3 1 0 40 60 100 4
BECE3-411 Electrical and Electronics 3 1 0 40 60 100 4
Instrumentation
BECE3-412 Microprocessors & Peripheral 3 1 0 40 60 100 4
Devices
Departmental Elective-1 (Select any one) 3 0 0 40 60 100 3
BECE3-456 Antenna &Wave Propagation
BECE3-457 Data Structures and Algorithms
BECE3-458 Electronic Instrumentation
BECE3-459 Reliability Engineering
BECE3-413 Linear Control System Lab. 0 0 2 60 40 100 1
BECE3-414 Instrumentation Lab. 0 0 2 60 40 100 1
BECE3-415 Microprocessor Lab 0 0 2 60 40 100 1
BHUMO-F92 Soft Skills-I1 0 0 2 60 40 100 1
Total 15 | 4 8 | 440 | 460 900 23

In House / Industrial Training of 6 Weeks during Summer vacations
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SEMESTER 5% Contact Hrs. Marks Credits
Subject Code Subject Name L | T P Int. | Ext. | Total
BECE3-516 Pneumatic and Hydraulic 3 1 0 40 60 100 4
Instrumentation
BECE3-517 Linear Integrated circuits 3 1 0 40 60 100 4
BECE3-518 Microcontroller and Embedded 3 1 0 40 60 100 4
System
Departmental Elective-11 (Select any one) 3 0 0 40 60 100 3
BECE3-560 Advanced Microprocessor
BECE3-561 Neural Networks and Fuzzy Logic
BECE3-562 Digital Control System
BECE3-563 Micro-Electronics
Open Elective-I 3 0 0 40 60 100 3
BECE3-519 Instrumentation Lab. - 11 0 0 2 60 40 100 1
BECE3-520 Microcontroller Lab. 0 0 2 60 40 100 1
BECE3-521 Linear Integrated circuits Lab. 0 0 2 60 40 100 1
BHUMO-F93 Soft Skills—III 0 0 2 60 40 100 1
BECE3-522 Training-11 0 0 0 60 40 100 2
Total 15 | 3 8 500 | 500 1000 24
SEMESTER 6" Contact Hrs. Marks Credits
Subject Code Subject Name L | T P Int. | Ext. | Total
BECE3-623 Analytical Instrumentation 3 1 0 40 60 100 4
BECE3-624 Optoelectronics Instrumentation 3 1 0 40 60 100 4
BECE3-625 Signal and Systems 3 1 0 40 60 100 4
Departmental Elective-111 (Select any one) 3 0 0 40 6