SARDAR VALLABHBHAI NATIONAL INSTITUTE OF
TECHNOLOGY, SURAT

LINAS

No: Dean (Acad.)/IAAC/ 18 /202324 Date: 02/04/2024

The minutes of the 66™ meeting of the Institute Academic Advisory Committee (IAAC)

The aforesaid meeting was held on 20" March 2024, 03:30 pm onwards in the Institute Conference
room, first floor, Administrative Building. The following members attended the IAAC meeting.

Sr. No. Name Designation
| Dr. Anupam Shukla Director, Chairman
2 Dr. Pramod Mathur Registrar
3 Dr. C.D. Modhera Dean (Faculty Welfare)
4 Dr. U.D. Dalal Dean (Alumni & Resources Generation)
5 Dr. J.K. Parikh Dean (Research and Consultancy)
6 Dr. S.R. Patel Dean (Students’ Welfare)
7 Dr. M. Chakraborty Head, Department of Chemical Engineering
8 Dr. R. A. Christian Head, Department of Civil Engineering
9 Dr. M.A. Zaveri Head, Department of Computer Science and Engineering
10 Dr. Ritu Tiwari Head, Department of Artificial Intelligence
11 Dr. P.B. Darji Head, Department of Electrical Engineering
12 Dr. J.N. Sarvaiya Head, Department of Electronics Engineering
13 Dr. A.A. Shaikh Head, Department of Mechanical Engineering
14 Dr. D.R. Roy Head, Department of Physics
15 Dr. J.M. Dhodiya Head, Department of Mathematics
16 Dr. B.Z. Dholakiya Head, Department of Chemistry
17 Dr. Urvashi Kaushal Head, Department of Humanities and Social Sciences
18 Dr. R. K. Jana Associate Dean (Academic)
19 Dr. V.K. Patel Associate Dean (Academic)
20 Dr. P. N. Patel Associate Dean (Research and Consultancy)
2] Dr. N. D. Jariwala Associate Dean (Research and Consultancy)
22 Dr. S. N. Shah Associate Dean (Students’ Welfare)
23 Dr. B. Kondraivendhan | Associate Dean (Faculty Welfare)
24 Dr. H. R. Jariwala Dean (Academic), Member-Secretary
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The following members could not attend the meeting.

Sr. No. Name Designation
1 Dr. S.S. Arkatkar Dean (Planning and Development)
2 Dr. K.P. Desai Head, Department of Management Studies
3 Dr. Y.D. Patil Associate Dean (Planning and Development)
i Dr. S. R. Arya Associate Dean (Planning and Development)
5 Dr. Sushil Kumar Associate Dean (Faculty Welfare)
6 Dr. H.K. Dave Associate Dean (Alumni & Resource Generation)
o Dr. H.P. Bulsara Associate Dean (Alumni & Resource Generation)
8 Dr. M. K. Rathod Associate Dean (Research and Consultancy)
9 Dr. R. K. Maurya Associate Dean (Students® Welfare)

Items and Resolutions

Item Agenda Item
No.
Item | To consider the application received from Project Co-ordinators for approval of CO and
66.1 | Rubrics of UG Project CE 407. (Res. no. 60.4 of the 60" DAAC meeting held on
03/11/2023) (Annexure — 66.1) ,
Reso. | The COs and Rubrics of UG Project CE 407 of DoCE are recommended for the approval
66.1 | of the Senate. ‘
Item | About an ‘addition’ of External Co-supervisor Dr. M. Parida, Director, CRRI, New
66.2 | Delhi for PhD Student Mr. Bhanu Chaudhary enrolled in the FIR category (D22CE001),
currently working under the supervision of Dr. B.N. Tandel (Res. No.60.5 of the 60"
DAAC meeting held on 3/11/2023). A consent letter (email) of Dr. M. Parida is
submitted with the DAAC recommendation. ;
Reso. | The request is approved.
66.2
Item | To consider the request received from following students for the category conversion
66.3 | from FIR to PEC (Res. No.60.6 of the 60" DAAC meeting held on 3/1 1/2023).
Avni Katariwala D20CE028 | Dr. A.K. Desai
Urvashi Malani DS20CE022 | Dr. S.M. Yadav
Prajakta Jadhav DS19CE004 | Dr. V.L. Manekar & Dr. J.N. Patel
Abhishek Devidas Chaudhari |DS17AMO009 | Dr. S.R. Suryawanshi
The students have submitted ‘No Objection Certificate’ from the Employers with the
recommendations.
Reso. | The requests are approved.
66.3
Item | To consider a request of Ph.D. student Nishant Sourabh (DS16CE002) enrolled in FIR
66.4 | category, working under the supervision of Dr. P.V. Timbadiya and Dr. P. L. Patel for
one year extension to complete Ph.D. work due to his illness during pandemic year
2020-2021. His period of validity of Ph.D. registration seven (07) years got over in
December2023. Requirement of Minimum TWO Technical papers in Journals enlisted in
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SCI/SCI(E) (Clarivate Analytlcs) / Scopus/Web of Science (non-paid journal) not fulfilled
yet. (Res. No.60.9 of the 60" DAAC meeting held on 03/11/2023).

Reso. | The student has completed the seven year duration in December 2023. The supervisors

66.4 | are requested to verify whether the scholar meets the academic requirements within 7
years from the date of joining the PhD program. If he meets the academic requirements,
then the recommendations of the DAAC, DoCE are required for further approval.

Item | About an ‘addition’ of External Co-supervisor Dr. S. Velmurugan, Chief Scientist,

66.5 | CSIR-CRRI, New Delhi for PhD Student Mr. Ziauddin Rahimi enrolled in the FRS
category (D22CE013) currently working under the supervision of Dr. G.J. Joshi (Res.
No.61.1 of the 61% DAAC meeting held on 28/11/2023). A consent letter (e-mail) of Dr.
S. Velmurugan is submitted with the DAAC recommendation.

Reso. | The request is approved.

66.5

Item | To consider the application received from Ph.D. student Ziauddin Rahimi enrolled in the

66.6 | FRS category (D22CE013) (ICCR student) working under the supervision of Dr. G. J.
Joshi, to allow him to continue his research work in his country Afghanistan till he gets
the visa. (Res. No.64.1 of the 64™ DAAC meeting held on 28/02/2024).

Reso. | It is resolve to stop the fellowship of the student immediately through ICCR. The student

66.6 | may be informed (through Head, DoCE) to complete the VISA formality by 26.07.2024
and to join the Institute by his physical presence on or before that.

Item | To approve the revised teaching scheme and syllabus for the M. Tech. programme in

66.7 | Instrumentation and Control (IC) and change in the nomenclature of programme’s title.
The revision in the existing M. Tech. IC programme accounts for its revised contents
commensurate with rewording in its title “Control and Automation” to meet the modern
requirements and the aspirations of students. (Res. No.l of the 74"DAAC meeting held
on 20/12/2023) (Annexure- 66.7). )

Reso. | The revised teaching scheme and syllabus for the M. Tech. programme in

66.7 | Instrumentation and Control (IC) of DoEE and the renaming of the programme as
“Control and Automation” are recommended for the approval of the Senate. _

[tem | A request of Ph.D. student Ms. Uttamarani Pati (DS20EL014), working under the

66.8 | supervision of Dr. Khyati D. Mistry, for the category conversion from the FIR to PEC
(resolution no. 2 of the 74™ DAAC meeting held on 20/12/2023). The student has
submitted ‘No Objection Certificate’ from the Employers with the recommendations.

Reso. | The request is approved.

66.8 _

Item | A request of Ph.D. student Upplapati Sudheer Kumar (DS22EL004), working under the

66.9 | supervision of Dr. Sukanta Halder, for the category conversion from the FPS (Full-time
Project Staff) to FIR as a special case. (resolution no. 1 of the 75" DAAC meeting held
on 28/02/2024). Student has not completed 3™ semester so far. The commencement date
as FIR category is to be considered as 01.03.2024. He has qualified GATE examination
in June 2017. He has been serving as a JRF in the SERB project.
The Principal Investigator of the SERB project Dr. Sukanta Halder from the Institute has
joined IIT, Dhanbad so the project is also transferred to IIT Dhanbad. The student has
further requested for change of Supervisor. Now onwards his supervisor will be Dr.
Basant Kumar Sethi and Co-supervisor will be Dr. Sukanta Halder. Dr. Basant Kumar
Sethi has given his consent to act as Supervisor. The recommendation of the DAAC,
DoEE is forwarded for the further approval.
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Reso. | The requests (i) change in category from FPS to FIR and (ii) change in supervisor are
66.9 | approved. Dr. Basant Kumar Sethi will act as supervisor and Dr. Sukanta Halder will be
the Co-supervisor of the student.
Item | To change Ph.D. supervisor and Co-supervisor of Ph.D. scholars as listed in the
66.10 | following table working under Dr. Sukanta Halder, Assistant Professor, DoEE, who has
joined IIT, Dhanbad. (Resolution no. 2 of the 75"™ DAAC meeting held on 28/02/24).
Students’ Name Reg. No. Existing Proposed
Supervisor(s) T —_.
Totan Das (PEC) D21EL010 | Prof. V.A. Shah Prof. V.A. Shah
Dr.Sukanta Halder | Dr.Sukanta Halder
Nilanjan Das (FIR) | D22EL009 | Dr.Sukanta Halder | Dr. Rakesh Maurya
Dr. Rakesh Maurya | Dr.Sukanta Halder
S K Bittu (FIR) DS22EL003 | Dr.Sukanta Halder | Prof. V.A. Shah
Dr.Sukanta Halder
V G Murali Krishna | D23EL004 | Dr.Sukanta Halder | Dr. Sanjay Tolani
(FIR) Dr. Sanjay Tolani | Dr.Sukanta Halder
Bijay Kumar Mudi | DS23EL003 | Dr.Sukanta Halder | Dr. Sanjay Tolani
(ERS) Dr. Sanjay Tolani | Dr.Sukanta Halder
Prof. V.A. Shah, Dr. Rakesh Maurya and Dr. Sanjay Tolani have given their consent to
act as supervisor. The total number of FIR and total no. of research scholars are within
the limit of the concerned faculty members.
Reso. | The recommendation of the DAAC, DoEE for the change in supervisor of the above
66.10 | Ph.D. students of Dr.Sukanta Halder, who left the Institute on 04/03/2024 is approved.
The total number of FIR students of Prof. V.A. Shah, Dr. Rakesh Maurya and
Dr. Sanjay Tolani are within limit. '
Item | To consider a request of Ph.D. student Arvind Singh Rajppot (DS22CS002) enrolled in
66.11 | the FIR category, working under the supervision of Prof. Anupam Shukla, Director,
SVNIT and Dr. Alok Kumar, Asst. Prof,, DoCSE, discontinue/ relieve Dr. Alok Kumar,
Assistant Professor, DoCSE, as his Ph.D.Co-supervisor and add Dr. Rahul
Dixit, Assistant Professor, DoAl as Co-supervisor. (Resolution no. 1 of the DAAC
meeting held on 09/1/24). A consent letter of Dr. Alok Kumar and Dr. Rahul Dixit
submitted with the DAAC recommendation.
Reso. | The recommendation of the DAAC is approved.
66.11
Item | It is proposed that the first year course Fundamental of Computer and Programming
66.12 | (FCP) course should be taught by the respective department only. This is proposed due
to the insufficient number of regular faculty members in the DoCSE. It is also observed
that the other departments are offering the advanced subjects of CSE like Data
Structures, Machine Learning etc. which are taught by that respective department only.
(Resolution no. 4 of the DAAC meeting held on 6/3/24). '
Reso. | The matter was discussed at length. After deliberations, it was decided that now
66.12 | onwards, Fundamental of Computer and Programming subject will be taught by the
faculty members of respective department.
Item | To change Ph.D. supervisors of Ph.D. scholar under Dr. Rasika Dhavse, Associate
66.13 | Professor, DOECE, who has taken voluntary retirement from the Institute. (Resolution
no. 2 ofthe 83rd DAAC meeting held on 25/01/24).
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Students’ Name Reg. No. | Status of the Proposed
Doctoral Supervisor(s)

Programme

Sudhanshu Janwadkar | DS17EC002 Thesis HOD (Adm. Supervisor)

(FIR) submitted |Dr. Rasika Dhavse

Subham Anjankar | D17EC009 | Pre-synopsis |Dr. Shivendra Yadav

(PEC) Declared  |Dr. Rasika Dhavse

Meet Moradiya (PEC) | D23EC002 | 1% Semester |Dr. Vivek Garg
Completed

A consent letter of Dr. Shivendra Yadav and Dr. V1vek Garg submitted with the DAAC
recommendation.

Reso. | The recommendation of the DAAC, DoECE for the change in supervisor of the above

66.13 | Ph.D. students of Dr. Rasika Dhavse, who left the Institute on 28/02/2024 is approved.
The total no. of FIR and total no. of PhD students are within the limit of the individual
faculty members.

Item | To introduce following retrofit electives under the MeitY sponsored Drone Project for

66.14 | B.Tech. INI(EC), 5™ Semester and B.Tech IV (EC) 7"/ 8" Semester (Batch 2022) from
July 2024. (Resolution no. 3 of the 83rd DAAC meeting held on 25/01/24).
(Annexure- 66.14)

1) EC329 Drones: Design, Communication and Control
2) EC461 UAV Avionics System

Reso. | Department of Electronics Engineering has proposed the syllabus of the twonewelective

66.14 | coursesunder the MeitY sponsored Drone Project for B.Tech. III(EC), 5" Semester and
B.Tech IV (EC) 7" / 8" Semester (Batch 2022) from July 2024, which has been
recommended for the approval of the Senate.

Item | To modify the syllabus of EC 332: Global Navigation Satellite System (B.Tech III Sem-

66.15 | VI, Elective —III, Batch 2022) looking to the ongoing MeitY sponsored Drone Project
(Resolution no. 4 of the 83rd DAAC meeting held on 25/01/24).
(Annexure 66.15)

Reso. | The modified syllabus of EC332: Global Navigation Satellite System (B.Tech III Sem-

66.15 | VI, Elective —IIl, Batch 2022) is recommended to the Senate for further approval.

Item | A request of Ph.D. student Ishan Gawai (DS18ME14), working under the supervision of

66.16 | Dr. D.I. Lalwani, for the category conversion from the FIR to PEC (resolution no. 72.4
of the 72" DAAC meeting held on 10/11/2023). The student has submitted ‘No
Objection Certificate’ from the Employers with the recommendations.

Reso. | The recommendation of the DAAC, DoME is approved.

66.16

Item | A request of Ph.D. student Bari Nikhil Rambhau (D19MEO008), working under the

66.17 | supervision of Dr. Shailendra Kumar, for the category conversion from the FIR to PEC
(resolution no. 72.5 of the 72" DAAC meeting held on 10/11/2023). The student has
submitted synopsis on 27/02/24. The student has submitted ‘No Objection Certificate’
from the Employers with the recommendations.

Reso. | The recommendation of the DAAC, DoME is approved.

66.17

Item | About an ‘addition’ of Co-supervisor Dr. J. V. Menghani, Associate Professor, DoME

66.18 | for PhD Student Priya Bramhwanshi (D23MEO009) enrolled in the PEC category

currently working under the supervision of Dr. Sandeep Soni (Res. 73.2 of the 73"
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meeting of the DAAC held on 23/02/2024). A consent letter of Dr. J.V. Menghani is
submitted with the DAAC recommendation.
Reso. | The recommendation of the DAAC, DoME is approved.
66.18 _
Item | About an ‘addition’ of Co-supervisor Dr. J.V. Menghani, Associate Professor DoME for
66.19 | PhD Student Dhotare Sagar Anandrao Suvarna (D23MEO010) enrolled in the PEC
category currently working under the supervision of Dr. Sandeep Soni (Res. 73.3 of the
73" meeting of the DAAC held on 23/02/2024). A consent letter of Dr. J.V. Menghani is
submitted with the DAAC recommendation.
Reso. | The recommendation of the DAAC, DoME is approved.
66.19 '
Item | To change Ph.D. supervisors of Awadhesh Kumar Yadav (D20ME017) enrolled in the
66.20 | FIR category currently, working under the supervision of Dr. T.N. Desai, Professor,
DoME, who is going to retired upon superannuation. Now, onwards Dr. Ravi Kant,
Professor, DoME act as supervisor and Dr. T. N. Desai as Co-supervisor. (Res. 73.4 of
the 73" meeting of the DAAC held on 23/02/2024). A consent letter of Dr. Ravi Kant is
submitted with the DAAC recommendation.
Reso. | The recommendation of the DAAC, DoME is approved. The total no of FIR and total
66.20 | number of research scholars working under Prof. Ravikant are within the limit.
Item | To consider a reaquest from Ph.D. student Mavank Shah (DS17ME004) enrolled under
66.21 the FIR categorv under the supervision of Dr. R.D. Shah, Asso. Professor, DoME upto
July 12, 2024 extension for thesis submission. He has fulfilled the academic
requirement and submitted the synopsis on September 20, 2023.
Reso. | Student has completed Six (06) months duration for the thesis submission on
66.21 | 19/03/2024. However, looking to his progress, the extension up to 19™ May, 2024 is
recommended for the approval of the Senate as a special case. The student is advised to
submit the thesis well within the extended period.
Item | To consider the proposed new program B. Tech. (Engineering Physics) for
66.22 | commencement from 2024-25, as per the Reso. 14 of 61" IAAC dtd: 28/2/2. (Resolution
no. 2 of the 47"DAAC meeting held on 15/01/24). (Annexure 66.23)
Reso. | It is decided to recommend the commencement of new program of B. Tech.(Engineering
66.22 | Physics) proposed by Department of Physics to the Senate. The program may start with
the student strength of 30 from the academic year 2024-25.
It is further recommended that the number of seats of existing Five-year integrated M.Sc.
program in Physics be reduced to 50 from 75.
Item | To consider swapping/shifting of 07 courses in the new NEP based curriculum of
66.23 | Integrated M.Sc. w.e.f. 2023-24 as per the urgent academic requirement. (Resolution no.
3 of the 47" DAAC meeting held on 15/01/24).
Sr.| Course Name Scheme| Existing | Existing | Proposed New Code and
No. Code [Semester| Semester for Shifting
1 | Classical Mechanics | 3-1-0 | PH204 4™ [PH203 (39
2 | Quantum Mechanics-1| 3-1-0 | PH203 39 [PH204 (4™)
3 | Fundamentals of 302 |-CS300-| 5" --jcs332(6™) (3-0-2)*
Artificial Intelligence Artificial Intelligence
4 | Digital Electronics 3-0-2 | PH304 6" [PH403 "
5 | Nuclear Physics 3-0-2 | PH403 7" [PH305 (5™
6 | Statistical Mechanics | 3-1-0 | PH302 6" [PH401 (7™
7 | Plasma Physics 3-1-0 | PH401 7" [PH302 (6™)
* The actual course code and name is rectified.
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Reso. | The Item is recommended for the approval of the Senate.
66.23
Item | To revise the course code of Dissertation Preliminaries (CY 506 to CY 503) of M.Sc.
66.24 | Chemistry, Semester IX. (Resolution no. 2 of the 123™ DAAC meeting held on
10/01/24).
Reso. | The Item is recommended for the approval of the Senate.
66.24 |
Item | To offer Course CY 251: Principles and Applications of Electrochemistry for 3"
66.25 | Semester B. Tech. Electrical Engineering students. (Annexure 66. 25) :
‘Reso. | The [tem is: recommended for the approval of the Senate Rl :
66.25 | ' :
Item | A request of PhD student Majethlya Prlyanka (DSZ3MA002) working under the
66.26 | supervision of Dr. Shivam Bajpeyi, Asst. Professor, DoM for the category conversion
~ | from the FIR to ERS w.e.f. 01/02/2024. (resolution no.5.4 of the 5™ DAAC meeting held
on 24/01/24). He has qualified UGC- CSIR NET examination for Junior Research
Fellowship in June2023.
Reso. | The request is approved.
66.26 '
Item | A request of Ph.D. student Nikita Chaudhary (D23MAO0O1), working under the
66.27 | supervision of Dr. T. R. Singh, Asso. Professor, DoM for the category conversion from
FIR to ERS w.e.f. 01/02/2024. (resolution no.5.5 of the 5™ DAAC meeting held on
| 24/01/24). She has qualified UGC-CSIR NET examination for Junior Research
Fellowship in June 2023.
Reso. | The request is approved.
66.27
Item | To consider the proposal to start new programme Dual Degree of Bachelor of
66.28 | Technology and Master of Technology in Mathematics & Computing (MaC). (resolution
n0.6.2 of the 6™ DAAC meeting held on 13/03/24). (Annexure -66.28)
Reso. | Department of Mathematics proposed a new Dual Degree program of Bachelor of
66.28 | Technology and Master of Technology in Mathematics & Computing (MaC) for
commencement from 2024-25, with the student strength of 30, which has been
recommended for the approval of the Senate.
It is further recommended to the Senate that the number of seats of existing Five-year
integrated M.Sc. program in Mathematics be reduced to 50 from 75.
Item | A request of Ph.D. student Rituparna Mondal (D19MAOQ03), working under the
66.29 | supervision of Dr. R.K. Jana, for the category conversion from the FIR to ERS w.e.f
03/2/2024. (resolution no. 6.3 of the 6™ DAAC meeting held on 13/03/2024). The
student has submitted ‘No Objection Certificate’ from the Employers with the
recommendations.
Reso. | The request is approved.
66.29
Item | About an ‘addition’ of Co-supervisor Dr. Kirti Inamdar, Assistant Professor DoECE for
66.30 | PhD Student Jay leulkumar Vora (D23PH004) enrolled in the FIR category currently
working under the supervision of Dr. Shail Pandey (Reso. 3 of the 48™ meeting of the
DAAC held on 19/02/2024). A consent email of Dr. Kirti Inamdar is submitted with the
DAAC recommendation.
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Reso. | The request is approved.
66.30
Item | To approve to start Summer Internship for the students of the Institute and other
66.31 | institute for B.Tech. and 5 years integrated M.Sc. students with maximum 50 students.
Reso. | It is decided to start Summer Internship for the students of the Institute and other
66.31 | institute for B.Tech. and 5 years integrated M.Sc. students. This internship will be of 2
months duration and students will get Rs. 5000/- per month as fellowship which will be
provided from IRG of the Institute.. Maximum 50 students will be offered this
internship. The item is recommended for the approval of the Senate.
Item | To approve the scheme and curriculum of B.Tech-II year as per National Education
66.32 | Policy (NEP) for implementation from the Academic year 2024-25. (Annexure 66.32)
Reso. | The Scheme and Curriculum of B.Tech-II year, has been recommended for the approval
66.32 | of the Senate. All the engineering departments are advised to offer Minor Degree
programs. The minimum number of students required will be 20 to run minor degree
program in a particular department. It is also suggested to charge extra examination fees
to the students opting for the Minor degree programs.
The Department of Computer Science & Engineering has submitted the Scheme and
Curriculum of B.Tech-IIl & IV as well, which has been recommended for the approval
of the Senate.
The Department of Mechanical Engineering has shifted the subject Workshop Practice
(ME 105) from B.Tech-I (Mechanical), Sem-I to B.Tech-I (Mechanical), Sem-II with a
code ME 108. This is recommended for the approval of the Senate.
Item | MoU signed with IIT, Mandi, to start Ph.D. joint Degree Programme from the
66.33 | Academic year 2023-24. Under this programme 4 Four students admitted as follows.
Home Institution | Host Institution | Number of students admitted
IIT Mandi SVNIT, Surat 01
SVNIT, Surat IIT, Mandi 03
Approval from chairman, Senate required for the same. (Annexure - Item 66.33)
Reso. | The Item is recommended for the approval of the Senate.
66.33
Item from Chair
Item | To finalize the credits for NPTEL/SWAM courses for 16 weeks.
66.34
Reso. | The matter discussed and recommended that any NPTEL/SWAM courses for 12 weeks
66.34 | and above has to be awarded 4 credits (Annexure 66.34)
Item | To consider the proposed new program B. Tech. (Industrial Chemistry) for
66.35 | commencement from 2024-25 (Resolution no. 2 of the 127" DAAC meeting held on
19/03/24). (Annexure 66.35)
Reso. | Department of Chemistry proposed new program B. Tech. (Industrial Chemistry) for
66.35 | commencement from 2024-25, with the student strength of 30, which has been
recommended for the approval of the Senate.
It is further recommended that the number of seats of existing Five-year integrated M.Sc.
program in Chemistry be reduced to 50 from 75.
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Item | To approve Reschedule of Academic Activities (Due to Parliamentary Election 2024)
66.36 | (Annexure 66.36)

Reso. | The Item is recommended for the approval of the Senate.
66.36

c"‘"bb‘
o | SR aacll

Member-Secretary, IAAC «——)Dlrector 0% |(© L\ C
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CO (Course Outcome) of Undergraduate Seminar

At the end of the course the student will be able to:

ldentlfy and dISCUSS the current real tlme |ssues |n the chosen

COT | fieldrarea of Civil Engineering

coo |leamntheart of literature survey on identified problem pertéining
to Civil Engineering

CO3 Complle the lnformatron ina Ioglcal manner to produce state of— the-
“art technical report - L A

CO4 Develop technical report writing and presentation skills
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Old Rubrics for B Tech V Semester Evaluation

BELOW

NOT EXCEEDING
ACCEPTABLE(1)- EXPECTATIO MEET EXPECTATIO
CRITERIA POOR NS(2)- AVERAGE|  EXPECTATIO NS(4)- EXCELLENT
N5(3)-GOOD
Any two of the
following criteria are Either problem Problem statement, Problem statement,
missing: Problem statement, or objectives | objectives and scope ;objeclivesand scope alt are
IGENESIS statement. obiectiv d or Scope is missingor nof aredefined well definedwith clarity
- Ob) s an clearly defined
scope
Poor level of literature ; : :
reraTuRe
BURVEY
Farmat and flow of Either Format or flow Format and flow of Format and flow of
REPORT content both are not in of contentis not in content both are contentis in logical
PREPARATION logical sequence logical sequence acceptable sequence and are well

Defined

Any two of the

largely

. follo_wirjg criteria are Elthe;IDegree of D;gree of' Conﬁdencde, Degree of Confidence,
ORGANIZATION OF missing or poor; Caonfidence or esponsiveness an Responsiveness and
PRESENTATION Degree of confidence, Responsiveness or Fluencyis good | o) cneyis well blended

' responsiveness and fluency Fluency is missing
Piagiarism >31% No Plagiarism 21-30% Plagiarism 11-20% Plagiarism < =10%
PROFESSIONAL Acknowledgement No Acknowledgements Acknowledgements, Acknowledgements,
ETHICS Citationon figuresftables | . s oo missing; citations are missing in | Citations are clearly shown
_ etc few in each figures and tables.




New Rubrics for B Tech V Semester Evaluation

objectives and scope

Criteria are missing;:
Problem statement,
ohjectives and scope

or objectives or scope is
missing or not clearly
defined

chjectives and scope are
defined

CRITERIA UNSATISFACTORY NOT ACCEPTABLE BELOW EXPECTATIONS (3}-MEET EXPECTATIONS EXCEEDING EXPECTATIONS (5)-
4}-GOOD EXCELLENT
{1}-POOR {2})- POCR (3
(GENESIS No Problem statement, jAny two of the following  [Either problem statement, Problem statement, Problem statement, ohjectives

and scope all are well defined
with clarity

L ITERATURE SURVEY

Mo literature survey

Poor level of literature
survey

Level of Literature Study is
not sufficient

Adequate Level of
Literature Study

Extensive Literature Survey

REPORT PREPARATION

‘Mo Format and flow of

content

Format and flow of
content both are not in
logical sequence

Either Format or flow of
content is not in logical
equence

both are acceptable

Format and flow of contentfFormat and flow of contentis in

logical sequence and are well
Defined

ORGANIZATION OF
PRESENTATION

No Degree of confidence,
responsiveness and
fluency

Any two of the following
Criteria are missing or
flelaT

Degree of confidence,
responsiveness and
fluency

Either Degree of
Confidence or
Responsiveness or Fluency
is missing

Degree of Confidence,
Responsiveness and
Fiuency is good

Degree of Caonfidence,
Responsiveness and Fluency is
well blended

PROFESSIONAL ETHICS

Plagiarism >41% No
Acknowledgement No
Citation on figures/tables
etc

Plagiarism >31-40%

No Acknowledgement
No Citation on
figures/tables etc

Plagiarism 21-30%
Acknowledgements,
citations are missing .
largely

Plagiarism 11-20%
Acknowledgements,
citations are missing in few

Plagiarism < =10%
Acknowledgements, citations are
clearly shown in each figures

and tables.
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Revised CO And Rubrics for
UG Project-CE407/



Annexure 1
- UG Project CE407/

Course Qutcome:

At the end of the course, student will be able to

CO1: Demonstrate sound technical knowledge of selected problem as a project work
pertaining to civil engineering domain.

CO2: Assimilate the art of literature survey and appropriate usage of modern tools and
techniques relevant to selected problem.

CO3: Develop the methodological framework and carry out design of experiments
related to Field/Laboratory/Computational investigations leading to »alid a conclusion.

CO4: Acquire the skill of writing and presenting comprehensive technical
report/document.

CO5: Exhibit tendency of lifelong learning, professional ethics and function as a member
or leader in a team. -



Rubrics for Evaluation

CRITERIA

~ TECHNICAL
KNOWLEDGE
(co1)

LITERATURE REVIEW

(CO2)

CONDUCT
EXPERIMENT or
ANALYSIS
(cO3)

REPORT and
PRESENTATION
PREPARATION
{CO4)
PROFESSIONAL
ETHICS and
LIFE-LONG
LEARNINIG .
(CO5)

NOT ACCEPTABLE
(1)- POOR

BELOW EXPECTATIONS
(2)- AVERAGE

MEET EXPECTATIONS EXCEEDING EXPECTATIONS
(3)-GOOD {4)-EXCELLENT

Any two of the following Either objectives ,scope

Objectives , scope &
methodology are

Objectives , scope and

criteria are missing:
& methodology is clearly

Or methodology is

objectives ,scope Or missing or not clearly

defined defined
Methodology defined
Poor level of Literature Level of Literature Survey  Adequate Level of Significant
Survey is just sufficient Literature Survey Literature Survey
Incomplete Complete Complete Complete
Experiment/Analysis Experiment/Analysis Experiment/Analysis Experiment/Analysis
No results Few results Results not Compiled Results are Compiled
None of the objectives  35%-50% objectives 51%-70% objectives >70% objectives

met met met met

Either Format or flow of  Format and flow of
Report & presentation report & presentation is
nhot clear

Format and flow of
report & presentation
both not clear

Format and flow of report
& presentation well
Adequate Defined
P'lagiarism 10-20%  Plagiarism < 10%, sincerity

Acknowledgements

Plagiarism >31% Plagiarism 20-30%

No Acknowledgement Acknowledgement

All Acknowledgements and
Citations are clearly
mentioned

Few Citations are
missing

No Citations of Figures Citations are largely

Tables etc. missing
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SARDAR VALLABHBHAI NATIONAL INSTITUTE OF TECHNOLOGY, SURAT
DEPARTMENT OF ELECTRICAL ENGINEERING
Course Structure and Scheme of Evaluation (Semester-wise)
*M.Tech. in Control and Automation
(A revised nomenclature of Instrumentation and Control Programme)

SEMESTER 1 |
L 4k P Examination Scheme
Sr.| Course
Course Credits Tutorial | Practical | Total
No. Code Hrs| Hrs | Hrs gcary
arks | narks Marks | Marks
ELCA101 |
1 Linear System Theory 3 0 0 03 100 - 100 [
|
ELCA102 - |
> Robust and Optimal 4 0 0 04 100 $ g 100 ,
Control ' |
ELCA103
3 Industrial Automation 3 0 2 04 100 - 50 150
4 |ELCA104| FProcess Dynamiesand | , | o | 04 100 50 150
Control
5 |[ELCAIXX Elective 1 3 0 0 03 100 5 = 100
ELCAIXX
6 Elective 2 3 0 0 03 100 - - 100
TOTAL 19 0 4 21 600 - 100 T00
TOTAL 23 21
SEMESTER I1
L 2 P Examination Scheme
Sr.| Course
Course Credits Tutorial | Practical | Total
Noil  code el et Theory | Tutoria ractica ota
Marks [ ks Marks |Marks
ELCA201 o
2 : Nonlinear Systems
1 &Control 3 0 0 03 100 - 100
1

b @4 LU
a1



ELCA202 i AN
System Identification and
2 0 ) ; it
e Adaptive Control i ¢ o4 100 o
ELCA203 .
3 acremed el bl o lial oy s ige | 50 150
&Instrumentation
4 | ELCA204 Advanced Automation 3 0 2 04 100 50 150
ELCA2XX
5 Elective 3 3 0 0 03 100 B 100
ELCA2XX
6 Elective 4 3 0 0 03 100 - - 100
TOTAL 19 0 4 21 600 - 100 700
TOTAL 23 21
SEMESTER IIl
L T P Examination scheme
Sr.|] Course : :
N Cod Couse., - Eredits Theory | Tutorial | Term work | Practical | Total
0. ode Hrs| Hrs | Hrs ; g Marl
- . Marks Marks Marks arks g ks
ELCA 301 oA Ll
1 Seminar - o POk, 02 - - 20 30 50
gi|'Enekapy| Desertations 0 (o Sl g | ag : > 100|150 ] 250
Preliminaries
TOTAL - - 20 10 - - 120 180 300
TOTAL 20 10
e
L pLy 2




SEMESTER 1V

Institute Elective

L T P Examination scheme
Sr.| Course
- l' AT
No.l  Code Conac s L | H Cheiits Theory | Tutorial | Term work Practical | Total
Marks Marks Marks Marks | Marks
Dissertation
1 | ELCA401 L - 24 12 - - 160 240 400
TOTAL] - - 24 12 - - 160 240 400

Seminar descriptions includes research writing, product design report preparation and their dissemination.

Total: 64 credits (obeying the credit range as adopted in the Senate resolution7 of its 51 meeting)

Elective I (From amongst the following electives, one subject will be offered to each group of students)

ELCA110 Digital Signal Processing
ELCAI111 Embedded Control

ELCA112 Autonomous Vehicles

ELCA113 Al and ML

ELCAl114 Mathematical methods in Control

Elective IT (From amongs

t the following electives, one subject will be offered to each group of students)

ELCA121 Power Electronic Converters
ELCA122 Guidance and Fight control
ELCA123 Control of Renewable Energy Systems
ELCA124 Robotics and Automation

ELCA125 Cyber Physical Systems

ELCA126 Image Processing

ELCA127 Wide Area Power System Control

Elective IIT (From amongst the following electives, one subject will be offered to each group of students)

ELCA210 Estimation of Signals and Systems
ELCA211 loT
ELCA212 Electric Vehicles

Networked Control Systems
ELCA213
ELCA214 Advanced Communications

ol @*"%w Y

W)




ELCA230 Automotive Control Systems
ELCA231/EEPE231 Modern Industrial Drives and Automation

ELCA232 Optimization in Control and Automation

ELCA233 Smart Grids

ELCA234 Instrumentation-based System Design

Note: Throughout this scheme structure, the notations L, T, P, C denote lecture, tutorial, practical and

credit respectively for the related subject.

Ry[1Lho




DRONES: DESIGN, COMMUNICATION, AND CONTROL L T P Credit
3 0 2 04
- EC 329 Scheme
1. Course Qutcomes (COs):
At the end of the course the students wilf be able to:
CO1 | Understand basics of drones and radio communications for drones
CO2 | Apply the control theory to drone payload design and contro!
CO3 | Analyze the drone control and navigation
CO4 | Evaluate the performance and endurance of battery and fuel powered drones
CO5 | Design navigation and control routines for drones
CO6 | Explain the components of a drone
2.  Syllabus:

o DESIGN OF DRONE SYSTEMS {06 Hours)
Introduction to Design and Selection of the System, Aerodynamics and Airframe
Configurations, Characteristics of Aircraft Types, Components and functions of a fixed wing
and multi-rotor drones, Design Standards and Regulatory Aspects-India Specific.

¢ AVIONICS HARDWARE OF DRONES {08 Hours)
Flight controller module, mission controller onboard computer, data link, telemetry module,
servos, accelerometer, gyros, magnetometer, GNSS, actuators, Pressure sensor, velocity _
sensor, power supply-processor, integration, installation, configuration. -

¢ PAYLOADS AND CONTROLS : - (08 Hout -
Type, size, and nature of Payloads, Payload versus endurance, Tracking, controls-PID
feedback, memory system, simulation, Kalman filtering, kinematics of drones, the control
strategy of multi-rotors, Payload release, and variation handling.

*» COMMUNICATION (08 Hours)
Basics of radio wave communication, coherent and non-coherent transmission, modulation-
demoduiation, filtering, ADC and DAC, baseband signal processing of radio transceiver,
Telemetry, radio control frequency range, modems, Servo receiver, and remote controller.

¢ NAVIGATION AND TESTING ' (08 Hours)
Waypoints navigation, Code based positioning, phase-based positioning, Single Point
Positioning, Differential positioning, Precise Point Positioning, RTK, ground control software,
System Ground Testing, System In-flight Testing

¢ FUEL POWERED DRONES : ' {07 Hours)
Engines for drones, thrust control, configurations of fuel-powered drones (FPDs), Analysis of
range, power, and weight for FPDs, Vibration issues and mitigation, and Dynamics of FPDs.

(Total Contact Time: 45 Hours + 30 Hours = 76 Hours)
3. List of Practicals:

OO0k wN

Basic Setting of ArduPilot for IMU Calibration

Basic Setting of ArduPilot for GPS Interface

Basic Setting of ArduPilot for RC Settings

Basic Setting of ArduPilot for PID tunning

Quad-copter Testing and Calibration using Calibration kit
Quad-Copter Drone assembly

MavE



7.
8.
9,
10.
1.
12.

Identify the BLDC motor for drone Take require thrust into consideration while selecting motors
Identify LiPo Battery for specific drone and Calculate hover time for drone considering its weight
and payload :

BLDC Motor introduction and Interface ESC with MCU for Speed Control with PWM

PID controller and Implementation of PID controller in MCU

Interface RC Controller with Flight Controller and Parameters Setting

Flight Controlier Introduction and Software Interface

4. Books Recommended:

1.

W

Reg Austin “Unmanned Aircraft Systems UAV design, development and deployment”, Wiley,
2010.

Rabert C. Nelson, Flight Stability and Automatic Control, McGraw-Hill, Inc, 1968.

Kimon P. Valavanis, “Advances in Unmanned Aerial Vehicles: State of the Art and the Road to
Autonomy”, Springer, 2007 -
Paul G Fahtstrom, Thomas J Gleason, “Introduction to UAV Systems”, UAV Systems, Inc, 1998
Dr. Armand J. Chaput, "Design of Unmanned Air Vehicle Systems”, Lockheed Martin
Aeronautics

B. P. Lathi and Zhi Ding, “Modern Digital and Analog Communication Systems”, Oxford
University Press, 2010,



T ¥

Y AVIONICS SYSTEM L T | P | Credit
3 0 | 2 04
©C 461 Scheme

1.  Course Quicomes (COs):

At the end of the course the students will be able to;

CO1 | Explain avionics components’ working and interfacing
CO2 | Program for different avionics components and their interfacing
CO3 | Describe the data communication between different avionics components
CO4 | Understand basics of SoC .
COS | Design and develop basic IPs and codes in SoC for GNSS receiver and communication
transceiver
CO6 | Implement system design for positioning of drones using SoCs
2, Sylabus:

WORKING OF UAV AVIONICS SYSTEMS (14 Hours)
Electronic Speed Controllers, Drone Motors, Ranging Sensors: Light detection and ranging
(LIDAR), Laser detection and ranging (LADAR), Synthetic Aperture radar (SAR), Homing
Radar, Positioning and Motion Sensors: Gyroscope, accelerometer, magnetometer; Pressure
sensor, velocity sensor, Current and Voltage sensors, DC-DC Converters, Telemetry
Communication Modules, Remote Servo Control Modules, Flight controller and mission
controller onboard computer.

UAV EMBEDDED CONTROLLER AND SOETWARE (14 Hours)
Peripheral protocols like 12C, UART, and SPI; Sensor Interfacing: Accelero/Gyro/Magneto-
meter module, Ultrasonic distance sensors, infrared distance sensors, Lidar, pressure
sensor, velocity sensor; Actuator Interfacing: BLDC motor, Servo motor, Solenoid Valve,
Encoder DC motor, Gimble; Battery management System interfacing, Flight control software,
Mission Control software, GNSS module interfacing, Robotic Motion peripheral interfacing:
Motors, Motor Drivers, Motor Shields, ADC, DAC and PWM, Camera Interfacing, remote
data logging, Introduction to ROS, Gazebo, and Mission Planner.

SOC-BASED GNSS RECEIVER (11 Hours)
Introduction to SoC with RF front ends, Example of SoC designs, architecture of Processor
subsystem and Programmable logic sections, data interchange between PS and PL,
Implementation of control IPs for PL section including controlling RF front-end and digital
control and data channels, FPGA based GNSS receiver Acquisition and Tracking algorithms,
PL section system design and integration, Interface design between PL and PS,
Implementation of control routines in PS section, AXl-based programming to control PS from
PL section, testing of PL and PS section design, PS-PL integrated based band signal
processing for GNSS recsiver.

SOC-BASED TELEMETRY MODULE (06 Hours)
Basics of telemetry transceiver design, radio communication aspect of the transceiver,
Implementation of RF signal transmitter and receiver in PL section, Implementation of
modulator and demodulator in PL section, DMA controiler implementation for data exchange
between PS and PL, Impiementation of PL routines to get send/receive data between PS/PL
and UART interface of PS section, testing of telemetry module.

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. List of Practicals:




Wirite a Program to Interface MPUB050 Sensor with MCU .
Write a Program to Interface BMP280 Sensors with MCU
Write a Program to Interface Ultrasonic Sensors with MCU
Write a Program to Interface Micro Lidar Sensors with MCU
Introduction to Xilinx Vivado-SDK tool chain

Example program on Xilinx Vivado

Example program on Xilinx SDK

Vivado-SDK program PS to PL and PL to PS communication
. FPGA coding for RF front end interfacing

10. FPGA coding framework for GNSS acquisition

11. FPGA coding framework for GNSS tracking

12. SDK coding for FPGA IP control

WwoNO RN

4. Books Recommended:

e e

1. Andey Lennon, “Basics of R/C Model Aircraft Design” Model Airplane News Publication
5 John Baichta!, Building your own Drone: A begginers’ Guide to Drones,UAVs, and ROVs.,
3. Clive Max Maxfield, “The Design Warrior's Guide to FPGAs”, Newnes, Elsevier, Oxford OX2
8DP, UK
5. Reference Material: F’

1. https:ﬂdocs.xilinx.comfvfuien-USfdh0050-zvnq—7000-desiqn-overview-hub
2. https:/ixilinx.github.io/video-sdkiv1.5/¢ _apis.html




GLOBAL NAVIGATION SATELLITE SYSTEM L T

-

Credit

3 0 2 04

! EC 332 Scheme
1. Course Qutcomes (COs):
At the end of the course the students will be able to:
CO1 | Classify global as well regional navigation systems.
CO2 | Apply knowledge of different signal structures of diverse navigation systems.
CO3 | Analyze position of GNSS receiver using acquisition and tracking.
C04 | Evaluate various GNSS positioning technigues.
CO5 | Design societal application using GNSS.
CO6 | Develop GNSS based applications
2. Syllabus:
e SATELLITE NAVIGATION SYSTEMS (08 Hours)
& Introduction to GNSS systems, Global Navigation systems: GPS, GLONASS, GALILEO,
) Beidou Regional Navigation systems: QZSS, IRNSS/NavIC
» SATELLITE SIGNAL and CHARACTERISTICS (10 Hours})
Signal Models, Correlations and Power Spectral Densities, Direct Sequence Spread Spectrum
Signals, Spreading Modulations for Satnav, Doppler Effects, lonospheric Effects, Signal
CHARACTERISTICS: Carrier frequency, Power, Polarization, Multiple access, Spreading
modulation and bandwidth, Spreading codes, Data message structure, Data message error
correction and detection, Data modulation, Pilot and data components, Overlay codes,
Multiplexing, Correlator Output SNR, SINR, SIR, Effective C/N
¢ GNSS Receiver and baseband processing (12 Hours}
Receiver Front End: Components overview, AGC and ADC, Quantization resolution,
Acquisition: Overview, Search space and CAF, Sampling Considerations, Serial Search,
Paraliel time search, FFT based search algorithm, Initial search performance parameters,
Discrete update tracking loops: overview, loop design, Noise and dynamics effect on fracking
_ loops, Carrier Tracking and Demodulation: signal processing for carrier tracking, FLL, PLL,
¥ coherent demodulation, Code Tracking: signal processing for code tracking, discriminator.
¢ POSITION, VELOCITY, AND TIME CALCULATION (10 Hours)
Positioning: SPP, Determining Satellite Position at Time of Arrival, System of Equations for
Finding Receiver Position and Clock Offset, Solving the System of Equations, Velocity
Calcuiation: Using Delta Pseudoranges for Velocity Calculation, Pseudorange Rates for
Velocity Calculation, Precise Point Positioning
¢ APPLICATIONS OF GNSS (05 Hours)
Aviation Ground-based Augmentation, Marine Navigation, Space Navigation, Vehicle
Navigation, Precision Agriculture, Military Applications, Geodesy, Surveying and Mapping,
Atmospheric and tonospheric Science
(Total Contact Time: 46 Hours + 30 Hours = 75 Hours)
3. List of Practicals:

1. Generation and analysis of Gold sequence (PRN) on MATLAB
2. Implementation of continuous correlation on MATLAB
3. Simulation of simple GNSS baseband signal on MATLAB



4,

@ N o~

9.

Imptementation of filtering baseband signal on MATLAB

Implementation of Delay-Doppler search using serial and parallel approach
Implementation of Code and Carrier discriminators

Implementation of loop filters

Implementation of GNSS tracking loops

Implementation of GNSS data demodulator

10. Implementation of GNSS data decoder extractor
11. Implementation of GNSS navigation signal processing
12. Implementation of GNSS position solution processing

1.

2.

Books Recommended:

John W. Betz - Engineering Satellite-Based Navigation and Timing Global Navigation Satellite
Systemns, Signals, and Receivers - Wiley-IEEE Press (20158)

Elliott_D._Kaplan, “Christopher_Hegarty Understanding GPS Principies and Applications”, 3rd
Ed., Archtech House, Artech House, 2017.

Kai Borre,_Dennis M. Akos, Nicolaj Bertelsen, “A Software-Defined GPS and Galileo Receiver: A
Single-Frequency Approach”, 1st Ed., Peterson, 2007.

Scoft Madry, “Global Navigation Satellite Systems and Their Applications”, Springer series 10068,
2015.

Teunissen, Montenbruck, “Handhook of Global Navigation Satellite Systems 1st Ed., Springei-
Verlag, 2017.
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Ref. No: DoP/Meeting/DAAC/ ’3%’2023~24 Date: 22.01.2024

To,
The Dean (Academic)
SVNIT Surat

Subject: Items proposed for the ensuing IAAC.

Ref. Minutes of the 47" DAAC of the Department of Physics, S.V.N.LT. Surat held on 15% January
2024 at 4:00 PM in the Room No. 007, DoP.

It is to be noted that the 47" DAAC of the Department of Physics, S.V.N.LT. Surat held on 15"
January 2024 at 4:00 PM in the Room No. 007, DoP. In the meeting, resolution of the following
items, along with the respective annexures, are placed. It is requested to consider the items in the
ensuing [AAC.

Item 2 | To consider and forward revised proposals for B.Tech. (Engineering Physics) for commencement
from 2024-25, as per the Reso. 14 of 61st IAAC dtd. 28.02.2023.

Reso. 2 | The Reso. 14 of 61st IAAC dtd. 28.02.2023 read as:

“The head of the department is advised to explore the placement scenarios of the currently
running five years integrated M.Sc. in Physics program which will help in starting new
program B.Tech. in Engineering Physics. It is resolved to consider the item for starting the
program from the academic year 2024-25.”

The department has explored the placement scenario of the existing integrated M.Sc. course
and also the same for B.Tech. (Engineering Physics) in referred institutions like [T Bombay
and IIT Delhi. In order to propose the new program B.Tech. (Engineering Physics) w.e.f.
2024-25, the department carried out rigorous exercise to develop an appropriate curriculum
in line of the existing syllabus of IIT Bombay and IIT Delhi along with the approved NEP
curriculum structure for B.Tech. program in our institute The detail of the B.Tech.
(Engineering Physics) proposal w.e.f. 2024-25 is placed in Annexure I.

Item 3 | To consider swapping/shifting of five courses in the new NEP-based curriculum of Integrated M.Sc.
w.e.f. 2023-24 as per the urgent academic requirement.

Reso. 3 | The DAAC has reviewed the existing sequence of courses (Int. M.Sc. as per NEP-2020 w.e.f. 2023-
24). As a result of this, following revised sequences is recommended.

Sr. | Course Name Scheme | Existing Existing | Proposed New Code and
no. Code Semester | Semester for Shifting
1 Classical Mechanics (3-1-0) PH204 4 PH203 (3
2 | Quantum Mechanics-1 | (3-1-0) PH203 30 PH204 (4*)
3 Fundamentals of (3-0-2) CS300 5 (8332 (6')
Artificial Intelligence [Artificial Intelligence]*
| 4 Digital Electronics (3-0-2) PH304 6 PH403 (7™

Page 4 of 5
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SARDAR VALLABHBHAI NATIONAL INSTITUTE OF TECHNOLOGY, SURAT N

difaes! faumT - ;

DEPARTMENT OF PHYSICS T
[Ts Nuclear Physics (3-0-2) PH403 7 PH305 (5™)
i,_ 6 Statistical Mechanics (3-1-0) PH302 G PH401 (7*)
117 Plasma Physics (3-1-0) PH401 T PH302 (6™)

*The actual course code and name is rectified

To consider rectifying the marks of third vear student KISHANT KUMAR BHUSHAN (120PH010)
of Int. M.Sc. Physics Course.

| Item 4 l
|

| Reso.4 | The following changes in the results of third year student KISHANT KUMAR BHUSHAN
(120PHO10) of Int. M.Se. Physics Course is recommended:

Sr. Adm, No. | Student Name T'utorial | Mid Quiz | Internal | End Total | Grades
No Sem Sem
I [Z0PHO10 | KISHANT KUMAR | 20.00 30.00 19.00 | 69.00 42.0 111 AA
[ BHUSHAN

This is submitted for consideration of DAAC recommendation.

p2- -2 ' C@"&Q\\"‘

Member Secretary, DAAC Chairman, DAAC and Ho
Department of Physics Department of Physics
ferrmezer /Head

ifden) famr

Department of Physics
TATME., TA-9 /SV.N.LT, Surat-7

Page 5 of 5
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SARDAR VALLABHBHAI NATIONAL INSTITUTE OF TECHNOLOGY, SURAT .
DEPARTMENT OF PHYSICS ;

Ref. No: DoP/Meeting/DAAC [, 12023-24 Date: 15.03.2024

To,

The Dean (Academic)
SVNIT Surat

Subject: Items proposed for the ensuing IAAC.

Ref. Minutes of the 49" DAAC of the Department of Physics, S.V.N.L.T. Surat held on 14" March
2024 at 4:00 PM in the Room No. 106, DoP.

[t is to be noted that the 49" DAAC of the Department of Physics, S.V.N.L.T. Surat held on 15" March
2024 at 4:00 PM in the Room No. 106, DoP. In the meeting, resolution of the following items, along
with the respective annexures, are placed. It is requested to consider the items in the ensuing IAAC.

Item 2

| To consider and finalize the revised full syllabus of various courses of M.Sc.-II (Semester 11 & IV)
| w.e.f. 2023-24 under NEP-2020.

Reso. 2

' The full syllabus of various courses of M.Sc.-II (Semester Il & IV) w.e.f. 2023-24 under NEP-2020

was forwarded to the Academic Section through 48" DAAC of DoP (Reso. no. 2:
DoP/Meeting/DAAC/1484/2023-24 dtd. 22.02.2024).

| A revised version of the full syllabus of various courses of M.Sc.-I1 (Semester I1I & IV) w.e.f. 2023-

| 24 under NEP-2020 is placed as Annexure I for consideration.

To consider the revised curriculum scheme of Four years of B.Tech. (Engineering Physics) course
along with the full syllabus of first year B.Tech. (Engg. Phys.).

The proposal and curriculum scheme of Four years of B.Tech. (Engineering Physics) course was
forwarded to the Academic Section through 47% DAAC of DoP (Reso. no. 2;
DoP/Meeting/DAAC/1276/2023-24 dtd. 22.01.2024).

A revised version of the Curriculum Scheme and Manpower, Infrastructure & Financial Management
of Four years of B.Tech. (Engineering Physics) course, along with the full syllabus of various courses
of the First year B.Tech. (Engineering Physics) course is placed as Annexure II for consideration.

To consider the category conversion of Ms. Nisha Devanand Khotele (Admission No:
DS23PHO004), Ms. Vishwa Kamal Desai (Admission No: D22PH011), Ms. Juhi Oudichhya
(Admission No: DS19PH002) and Ms. Aditi Pathak (Admission No: DS20PH005).

Page 3 of 4
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Reso. 4 | Itisresolved to recommend the proposed category conversion of following students as below:

Name of Student Admission No | Previous Proposed w.e.f.
Category Category
Nisha Devanand Khotele | DS23PH004 | FIR ERS (FRS) 29/12/2023
| | Vishwa Kamal Desai D22PHO11 ERS (FSF) | ERS (FRS) 24/08/2022
| [ Juhi Oudichhya [ DSI9PHO002 | FIR ERS (ERS) 01/03/2024
Aditi Pathak | DS20PH005 | FIR ERS (FSF) 01/03/2024

Item 5 | To adopt a policy for selecting a Full-year dissertation for Integrated M.Sc. (w.e.f. July, 2020) Final
]. Year students.

Reso. 5 ]' The item is discussed in length and looking on a better implementation of the selection policy and
associated terms of 25% students for the full year dissertation for Integrated M.Sc. (w.e.f. July, 2020)
final year students (M.Sc. V) following are concluded:

e  Full year dissertation will be applicable only for the candidates who desired to carry out their
dissertation in the outstation (outside SVNIT) reputed Int’l or Nat'l Universities/Institutions
with full year consent letter/approval from the host University/Professor.

e The selection would be based on the CGPA criteria. However, deserving and exceptional
candidate may be considered case-to-case basis.

e In case a selected candidate can’t start dissertation work from the beginning of the semester
at the designated outstation University/Institute, he/she must attend the department regularly
with the assigned internal supervisor until he/she leave SVNIT for the said purpose.

i e Any research publication of the full year dissertation students must be shared with the internal

- supervisor to credit SVNIT.

This is submitted for consideration of DAAC recommendations.

563720 QTED” 15 Doy

Member Secretary, DAAC Chairman, DAAC and HoD
Department of Physics Department of Physics

Page 4 of 4



ANNEXURE -1
S V NATIONAL INSTITUTE OF TECHNOLOGY, SURAT

DEPARTMENT OF PHYSICS
To
The Director
Chairman, IAAC & Chairman, Senate
SVNIT
Date: January 22, 2024
Subject: B. Tech. (Engineering Physics) proposal w.e.f. 2024-25
(Ref.: Reso. 14 of 61 TAAC dtd. 28.02.2023)
Dear Sir,

The B.Tech. (Engg. Phys.) proposal w.e.f. 2023-24 was forwarded for consideration in 61 JAAC
dtd. 28.02.2023 which was deferred to start from 2024-25 with following resolution:

“Reso.14: The head of the department is advised to explore the placement scenarios of the currently
running five years integrated M.Sc. in Physics program which will help in starting new program
B.Tech. in Engineering Physics. It is resolved to consider the item for starting the program from the
academic year 2024-25.”

Accordingly. the placement scenario of ongoing Integrated M.Sc. (Physics) is explored and the entire
B.Tech. (Engineering Physics) curriculum is thoroughly revised as per NEP 2020, in the line of
currently ongoing same degree course in reputed institutions like IIT Bombay and IIT Delhi, ongoing
new NEP based curriculum w.e.f. 2023-24 in Int. M.Sc. (Physics) and other B.Tech. curriculum of
SVNIT.

As mandated in Reso. 14 above, the logic of initiating the Integrated MSc (as against classical two
years post graduate course), are to train and create a pool of scientifically oriented intellectual
manpower as it was realized that they are the ultimate torchbearers of next and more advanced phase
of the development of the country. :

Hence the courses are so designed that the students pursue their abilities and skills and interests in
furthering the sciences. This is achieved by training them to be accepted for more advanced higher
studies in the country as well as in abroad. The department is happy to address that with the continuous
support, guidance and encouragement by the institute authority, the Integrated M.Se. (Physics) is
nicely placed as following representative statistics for last three academic years:

AY Discipline | Program Campus Placement* Higher Educ. | Total students | Overall
Participated | Placed | % Placed (Ph.D.) (Pass out) placed (%)

2020-21 | Physics Int. M.Sc. 15 7 46.66 5 20 60.00

2021-22 | Physics Int. M.Sc, 34 12 35.29 7 42 45.24

2022-23 | Physics Int. M.Sc. 37 21 56.75 11 | 51 62.74
*Salary Range: 3.5 to 10 LPA Ref.: https://www.svnit.ac.in/web/t&p/about.php
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As, just for the sake of clarity and comparison, the classic placement scenario in the above table is
nicely aligned with that of the existing M. Tech. courses.

However, the undergraduate B.Tech. (Engineering Physics) is aimed to cater to the need of the
industry oriented towards the utilization of the understanding of the core physics for their advanced
level of applications, and research. To support this, we present the popularity of the B. Tech. (Engg.
Phys.) course successfully running in the institutes across as follows:

Placement Records (Engg. Phys.):

IIT Bombay:

Discipline Program Participated Placed % Placed  Avg. Salary
2020-21 Engineering Physics B.Tech. 21 19 90.48
Dual Degree (B.Tech.+M.Tech.) 6 6 100
2021-22 Engineering Physics B.Tech. 22 21 95.45 22 LPA
Dual Degree (B.Tech.+M.Tech.) - 4 100
2022-23 Engineering Physics B.Tech. 25 21 84
Dual Degree (B.Tech.+M.Tech.) 5 4 80

Ref.: https://campus.placements.iitb.ac.in/

IIT Delhi:
Discipline Program % Placed Avg, Salary
2022-23 Engineering Physics  B.Tech.

87.69 20 LPA

Ref.: www.shiksha.com

Recruiting Companies’
Analog Devices | tsme | BYJU’S | ACCENTURE | Capgemini | Flipkart | GAIL | ICICI | Deloitte, etc.

In light of the above, Department of Physics is confident that with the support of all the members of
the institute, we will be able to create an excellent pull of undergraduates who can be directly
employed in the industry.

The complete revised proposal of B.Tech. (Engineering Physics) is enclosed herewith for the needful.

Chi%ig' ')"1"01'1’7

B. Tech. (Engg. Phys.) Proposal Committee

Head & ifman, DA’A 1|
Deparimentiof Rhysics
e favm
Encl. Department of Physics
1. Credit summary of B.Tech. (Engineering Physics) course  9..771.%., §8d-9 /SV.N.IT, Surat-7
2. Curriculum of B.Tech. (Engineering Physics) course

3. Manpower, Infrastructure and Financial Management for B.Tech. (Engineering Physics)
course
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Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
DEPARTMENT OF PHYSICS

B.Tech. (Engineering Physics)

Credits Summary

e Courses from Department of Physics:
e Courses from Engineering departments:
e Courses from other Science & HSS departments:

| Teaching Scheme l Examination Scheme
Semester | Credits . L T p Contact L - p Total
! hour/week
1 20 | 14 2 8 24 500 50 200 750
2 20 |14a] 2 8 24 500 50 200 750
3 20 |15 2 6 23 500 | 50 150 700
4 20 |15 3 4 22 500 | 75 100 | 675
5 20/21 15 3/4 2/4 20/21/23 500 | 75/100 50/100 | 625/675/700
3 20/21 | 15 | 2/3 | 6/8 | 23/24/25/26 | 500 | 50/75 | 150/200 | 700/725/750
7 20 15 4/5 0/2 19/20/21/22 | 500 | 100/125 0/50 600/625/650
8 20 0 0 40 40 0 0 500 | 500
Total | 160-162 | 103 | 18-21 | 74-80 | 195-204 | 3500 | 500/575 | 1350/1500 | 5300-5475
Details of Courses included from Parent and other Departments
No. of courses (Credits)
Semester T
Ep* MA cY HSS CSE ECE CE ME Total
1 3(12) 1(4) . 1(2) - . . 1(2) 6 (20)
2 3(12) « . 1(4) - ’ - | 28 5 (20)
3 3(12) 18y = . - : 1(4) - 5(20) |
4 4 (16) » . . 1(4) . - - 5(20) |
5 |aspaepe)| - | 2O . i . = ] 5 (20/21)
/1(5)
6 3 (12/13) - - - 1(4) 1(4) - - 5(20/21)
7 4 (16) - - 1(4) - - - - 5 (20)
8 1(20) - - - - - - - 1(20)
Total | ligf :gm 2(8) /T(‘;’) 3(10) | 2(8) | 1(4) | 1(8) | 2(6) | 37 (160-162)
(ap[:/l‘:ox.) ‘ ~ 70 (72) =~ 15 (12.5) =16 (14) =~ 100 (100)
*Proposed Abbreviation for Engineering Physics: EP

25/26 courses (113-120 Credits, 70%)
6 courses (22 Credits, 16%)
5/6 courses (18/23 Credits, 15%)

a
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Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Physics

B.Tech. (Engineering Physics)
ANNEXURE - 11

Sr. Subject Code | Scheme | Credits Notional
No. L-T-P (Min.) hours of
Learning
(Approx.)
First Semester (1% year of UG)
1 Waves and Mechanics EP101 3-1-0 4 70
2 Basics of Electronics EP103 3-0-2 4 85
3 Thermal Physics EP105 3-1-0 4 70
4 Numerical Methods and Computer Programming | EP107 3-0-2 4 85
5 Mathematics for Physical Sciences-I MA123 3-1-0 4 70
6 Indian Value System and Social Consciousness HS120 2-0-0 2 40
Total 22 420
7 Vocational Training / Professional Experience EPVO1 / 0-0-10 5 200
(Optional) (Mandatory for Exit) EPPO1 (20x 10)
Second Semester (1° year of UG)
1 Basics of Electromagnetics EP102 3-1-0 4 70
2 Semiconductor Physics EP104 3-0-2 4 85
3 Introduction to Python Programming EP106 3-0-2 4 85
4 Mathematics for Physical Sciences-I MA118 3-1-0 4 70
5 English and Professional Communication HS110 3-1-0 4 70
Total 20 380
6 Vocational Training / Professional Experience EPVO2 / 0-0-10 5 200
(Optional) (Mandatory for Exit) EPPO2 (20 x 10)
Third Semester (2" year of UG)
1 Solid State Physics EP201 3-0-2 4 85
2 Classical Mechanics EP203 3-1-0 4 70
3 Optics, Laser and Photonics EP205 3-0-2 4 85
4 Discrete Mathematical Structure MA205 3-1-0 4 70
5 Energy and Environmental Engineering EG110 3-0-2 4 85
Total 20 395
6 Vocational Training / Professional Experience EPVO3 / 0-0-10 5 200
(Optional) (Mandatory for Exit) EPP0O3 (20 x 10)
Fourth Semester (2" year of UG)
1 Introduction to Mathematical Physics EP202 3-1-0 4 70
2 Quantum Physics and Applications EP204 3-1-0 4 70
3 Electrodynamics and its Applications EP206 3-1-0 4 70
4 Digital Electronics EP208 3-0-2 4 85
5 Data Structure CS102 3-0-2 4 85
Total 20 480
6 Vocational Training / Professional Experience EPVO4 / 0-0-10 5 200
(Optional) (Mandatory for Exit) EPPO4 (20 x 10)

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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Department of Physics

B.Tech. (Engineering Physics)

Fifth Semester (3" year of UG)

1 Atomic and Molecular Physics EP301 3-1-0 4 70
2 Introduction to Quantum Computation EP303 3-1-0 4 70
3 Nuclear and Particle Physics EP305 3-0-2 4 85
4 Elective (DE-1) EP3AA 3-1-0 4 70
5 Elective (DE-2) EP3BB/ | 3-X-X 4/5 70/100
CYXXX
Total 20/21 365/395
6 Vocational Training / Professional Experience EPVOS5 /| 0-0-10 5 200
(Optional) (Mandatory for Exit) EPPO5 (20 x 10)
Sixth Semester (3" year of UG)
1 Microprocessor and Microcontrollers EP302 3-0-2 4 85
2 Plasma Science and Applications EP304 3-1-0 4 70
3 Artificial Intelligence CS332 3-0-2 4 85
4 Machine Learning EC366 3-0-2 4 85
5 Elective (DE-3) EP3CC 3-1-0 4 70
6 Elective (DE-4) EP3DD 3-X-X 3/4 55/70/85
Total 23/24 450/465/480
7 Vocational Training / Professional Experience EPVO6 /| 0-0-10 5 200
(Optional) (Mandatory for Exit) EPPO6 (20 x 10)
Seventh Semester (4" year of UG)
1 Professional Ethics, Economics and Business MG210 3-1-0 4 70
Management
2 Statistical Mechanics EP401 3-1-0 4 70
3 Condensed Matter Physics EP403 3-1-0 4 70
4 Elective (DE-5) EP4AA 3-1-0 4 70
5 Elective (DE-6) EP4BB 3-X-X 4 70/85
Total 20 350/365
6 Vocational Training / Professional Experience EPVO7 /| 0-0-10 5 200
(Optional) (Mandatory for Exit) EPPO7 (20 x 10)
Eighth Semester (4" year of UG)
1 Industrial Internship / Professional Experience EP402 | 0-0-40 20 800
(Mandatory) (20 x 40)
Total 20 800

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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B.Tech. (Engineering Physics)

Sr. | Elective Code Scheme
No. L-T-P
DE-1
1 | Introduction to Special Theory of Relativity EP351 3-1-0
2 | Basics of Astronomy and Astrophysics EP353 3-1-0
3 | Nanoscience and Nanotechnology EP355 3-1-0
4 | Quantum Mechanics-II EP357 3-1-0
DE-2
5 | Remote sensing EP359 3-1-0
6 | State and Properties of Matter CY205 3-1-2
7 | Laser Technology and Applications EP361 3-1-0
8 | Low-Dimensional Physics and Applications EP363 3-1-0
DE-3
1 | Materials Science and Engineering EP352 3-1-0
2 | Density Functional Theory and Applications EP354 3-1-0
3 | Particle Physics and Applications EP356 3-1-0
4 | Interpretative Molecular Spectroscopy CY302 3-1-0
DE-4
5 | Solar Cell Technology EP362 3-0-0
6 | Non-Destructive Testing EP364 3-0-0
7 | Thin Films and Vacuum Technology EP366 3-0-0
8 | Global Navigation Satellite System EP368 3-0-0
DE-5
1 | Astrophysics and Space Science EP465 3-1-0
2 | Introduction to Quantum Field Theory EP467 3-1-0
3 | Elementary Excitation in Solids EP469 3-1-0
4 | Advanced Quantum Computation EP471 3-1-0
DE-6
5 | Electromagnetic Communication EP473 3-1-0
6 | Characterization Techniques EP475 3-0-2
7 | Microwave Plasma Techniques EP477 3-1-0
8 | Nuclear Science and Technology EP479 3-0-2

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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Department of Physics

B.Tech. (Engineering Physics)

First Year of Four Years of B.Tech. (Engineering Physics) Scheme L T P Credit
B.Tech. I, Semester-I
WAVES AND MECHANICS

EP101 \ 3 1 0 4
1. Course Outcomes (COs):
At the end of the semester students will be able to

CO1 |Provide a basic understanding of vector algebra and coordinate systems.
CO2 |Define the concepts of various laws of motion and moments of inertia.
CO3 |Explain Euler’s concepts related to rigid body motion.
CO4 |Interpret the elastic properties of materials and rephrase the concept of hydrodynamics.
CO5 |Develop an understanding of simple harmonic motions via various applications.
CO6 | Classify waves and oscillations.
2. |Syllabus

FUNDAMENTALS OF VECTOR ALGEBRA AND DIFFERENT COORDINATE SYSTEMS (07 Hours)

Unit vectors, Vector operations, Scalar and vector triple products, Vector algebra in terms of the components,
Differential calculus, Cartesian coordinate system, Cylindrical coordinate system, Spherical coordinate
system.

NEWTON'’S LAWS OF MOTION, CONSERVATION LAWS, AND MOMENTS OF INERTIA ‘ (08 Hours)

Mechanics of single and many particles, Equation of motion, Various conservation laws, Moments of inertia,
Motion in the central force field

RIGID BODY MOTION (08 Hours)

Euler’s theorem, Angular momentum and kinetic energy, Euler’s equation of motion, Euler’s angles.

ELASTICITY AND HYDRODYNAMICS (08 Hours)

Stress and strain, Young’s modulus, Shear modulus and Bulk modulus, Buoyancy, Types of fluid flow,
Bernoulli’s equation, Viscosity, Terminal velocity.

WAVES (07 Hours)

Wave Motion, Interference and the principle of superposition, Reflection and transmission of waves,Standing
waves, Vibration, Transverse and longitudinal waves; Propagation of sound wave, its properties, Beats,
Diffraction, Doppler effect.

OSCILLATIONS (07Hours)

Simple Harmonic Oscillations, Damped Oscillations, Coupled Oscillations, and Resonance.

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
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3. Tutorials
1. Proof of various relations formed using the different kind of vectors.
2. Cover the various mechanical and electrical problems based on vector analysis.
3. Though the numerical exercise one will learn the role of coordinate systems to solve the problems.
4. Problems based on the motion of a single and many particles under the influence of different kindof forces.
5. Projectile motion of particle, Motion of a charged particle in electromagnetic fields, Variousproblems
related to moment of inertia.
6. Numerical questions based on the aspects covered in the section of rigid body motion.
7. Various types of questions for the calculation of stress, strain, young’s modulus, shear modulus and
bulk modulus;
8. Numerical problems based on Bernoulli principles and terminal velocity.
9. Basic numerical questions to understand the concept of waves on string and sound waves both andobtain
various physical parameters used to quantify the waves.
10. Problems based on simple harmonic motion, damped and coupled oscillations etc.
4. BOOKS RECOMMENDED
1. Mathur D. S., Mechanics, S. Chand & Company, 2000.
2. Takwale R. G. & Puranik P. S., Introduction to Classical Mechanics, Tata McGraw-Hill Book Co., 1997.
3. Feynman R. P, Lighton R. B. and Sands M., The Feynman Lectures in Physics Vol. 1, NarosaPublishers,
2008.
4, Verma H. C., Concepts of Physics, Vol. 1 & 2, Bharati Bhavan, 2007.
5. Landau L. D. & Lifshitz E M, Course on Theoretical Physics, Vol. 1: Mechanics, Addison- Wesley, 2002

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
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B.Tech. (Engineering Physics)

First Year of Four Years of B.Tech. (Engineering Physics) Scheme L T P Credit
B.Tech. I, Semester-I
BASICS OF ELECTRONICS 3 0 2 4
EP 103

1. Course Outcomes (COs):

At the end of the semester students will be able to

col Understand the basis concept of circuit analysis theorem

C0o2 Demonstrate familiarity with basic electronic components and use them to design simple
electronic circuits

Cco3 Describe the application of transistors for Current and voltage amplification. Also, to describe the
characteristics of different configurations of the transistor

Cco4 Discuss the ideal of operational amplifier and their electrical parameters

COo5 Analyze and design the different types of Oscillators, and their applications

2. Syllabus
BASIC CIRCUIT ANALYSIS (06 Hours)

Kirchhoff’s current and voltage law, Network analysis, Superposition theorems.

SEMICONDUCTOR JUNCTION DIODES & APPLICATIONS (08 Hours)

The open circuit p-n junction, Energy bands in junction diode, |-V characteristics of p-n junction,diode
as rectifier, Half-wave, full-wave, and bridge rectifier. Various applications of diode

SEMICONDUCTOR TRANSISTOR & APPLICATIONS (08 Hours)

Junction transistor, transistor construction, CB, CE and CC configurations, cut-off and saturation regions,
transistor load-line, Quiescent point, Transistor as an amplifier, Current gain and voltagegain.

FREQUENCY RESPONSE OF AMPLIFIERS (07 Hours)

The gain-bandwidth product, frequency response of CB, CE and CC amplifier, Classification of amplifiers,
Feed-back in amplifiers and its classification, Study of different properties with feed- back Amplifier
applications.

OPERATIONAL AMPLIFIERS (08 Hours)

The differential amplifier, The basic operational amplifier, The emitter-coupled differential amplifier,
Transfer characteristics of a differential amplifier, Offset error voltage and currents, Parameters,
Frequency response.

OSCILLATORS (08 Hours)

Criteria for oscillation, tank circuit, L-C oscillator, Hertley Oscillator, Colpitts oscillator, The phaseshift
oscillator, the Wien bridge oscillator, Crystal oscillator.

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
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3. Practicals
1. Study and verification of Norton’s Theorem.
2. Study and verification of Thevenin’s Theorem.
3. Study and verification of Reciprocity Theorem.
4. Study and verification of Superposition Theorem.
5. Study and verification of Maximum Power Theorem.
6. Study of Half Wave Rectifier.
7. Study of Full Wave Rectifier.
8. Study of Full Wave Bridge Rectifier.
4. Books Recommended
1. Ryder, J.D., Electronics fundamentals and applications: Integrated and Discrete Systems, Prentice
— Hall of India, 1999.
2. Sze, S.M., Physics of Semiconductor Devices, John Wiley & sons, 1981.
3. Floyd, T.L., Electronic Devices (5th ed). Pearson education Asia, 2001.
4. Malvino, A.P. Electronic Principles, Tata McGraw Hill,1999.
5. Mottershed, A., Electronic Devices and circuits, Prentice Hall India,1989.

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
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First Year of Four Years of B. Tech. (Engineering Physics) Scheme L T p Credit
B. Tech. - I, Semester - |

THERMAL PHYSICS 3 1 0 4
EP105

1. Course Outcomes (COs):
At the end of the course, the students will be able to
CO1 | Explain the fundamental concepts of thermodynamics laws and thermodynamic processes
CO2 | Acquire the knowledge of Maxwell’s thermodynamics relations and thermodynamic potentials.
CO3 | Learn the concepts of black body radiation from thermodynamics point of view.
CO4 | Develop the fundamental concept of kinetic theory of gases.
CO5 | Learn the properties of ideal gas and real Van der wall’s gas state.
2- Syllabus
FUNDAMENTALS OF THERMODYNAMICS (12 Hours)

Zeroth law of Thermodynamics, First and Second laws of Thermodynamics, Work done in different
Thermodynamic process, Heat capacity and Specific heat capacity, Internal energy and entropy, Heat
engine, Carnot Cycle and Theorem, Calculations of change of internal energy and entropy in various
thermodynamic processes.

THERMODYNAMICS POTENTIALS & MAXWELL’S RELATIONS | (10 Hours)

Internal Energy, Gibbs and Helmholtz energy, Gibb’s paradox and its resolution, Enthalpy, Maxwell’s
thermodynamic relations, Application of Maxwell’s thermodynamic relations.

THERMODYNAMICS OF BLACK BODY ‘ (08 Hours)

Black body and characteristics, Radiation principles like Rayleigh Jeans, Wein’s and Planck’s law of black
body radiation

KINETIC THEORY OF GASES ’ (08 Hours)

Maxwell Boltzmann equation, Postulates of kinetic theory of gases, velocity of gas molecules, Molecular
energy, Kinetic-molecular model of an ideal-gas, kinetic interpretation of temperature, Degree of freedom
of gas molecules, Maxwell’s law of equipartition of energy.

TRANSPORT PROPERTIES ’ (07 Hours)

Viscosity of a gas, Thermal conductivity of gases, Van der wall’s equation of state, Brownian motion.

Tutorials will be based on the coverage of the above topics separately. ‘ (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours= 60 Hours)

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
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Tutorials

Cover a variety of numerical problems to understand the concepts of thermodynamics

Problems based on refrigerator, heat engine and Carnot engine to understand its working principle.

Calculation of various equilibrium quantitates such as heat capacity, internal energy, pressure, volume,

temperature etc. using the thermodynamics potential and Maxwell’s relations.

Numerical exercise on Maxwell Boltzmann equation and distribution function to understand its concepts

used in Kinetic Theory of gases.

Problems to obtain the various equilibrium quantities derived in the section of kinetic theory of gases.

Problems based on transport properties of gases mainly focused on the calculation of viscosity and thermal

conductivity

Problems based on radiation principles, Wein’s and Planck’s law related to the thermodynamics of black

body radiation.

Books Recommended

Sears F. W. & Salingar, Thermodynamics, Kinetic theory and Statical Thermodynamics, 3rdEdition. Addison-

Wesley/Pearson, 1975.

Young & Freedman, Sears and Zemanski’s University Physics, Pearson Education, Singapore, 2004.

Feynman R. P., Leighton R. B. and Sands M., The Feynman Lectures in Physics, Vol.1 Narosa Publishers, 2008.

Zemanski M. W., Heat and Thermodynamics, McGraw Hill, 1957.

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
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FirstY

B. Tech. - I, Semester - |
NUMERICAL METHODS AND COMPUTER PROGRAMMING

ear of Four Years of B. Tech. (Engineering Physics) Scheme L T P Credit

EP107 3 0 2 4
1. Course Outcomes (COs):
At the end of the semester students will be able to
CO 1 |Students will be able to understand basics about error and numerical solution method for solving
Algebraic and Transcendental Equations
CO 2 |Analyze about interpolation and curve fitting method for solve real world problems
CO 3 |Understand about method for Numerical integration and Ordinary Differential Equations
CO 4 |Understand of basics of computers and programming language
CO5 |[students will be able to simulate that physical science problems by knowing some compiler
languages
2. Syllabus
BASICS OF COMPUTER PROGRAMMING (10 Hours)

Operating systems, higher level compiler languages, algorithm; flow charting, C Language: Introduction to
Clanguage, identifiers and keywords, data types, constants and variables, arithmeticexpressions; input and
output statements, conditional statements: while-loop, for-loop, do while— loop; arrays; logical operators
and expressions, structures: switch, break and continue statements.

C PROGRAMMING (06 Hours)

C Language: functions; structures; pointer data type; random and sequential files, file handling in C.

NUMERICAL METHOD FOR FINDING ROOTS OF EQUATION (06 Hours)

Error in Numerical Calculation, Errors and their computations, Absolute, relative and percentageerrors,
general error formula Solutions of Algebraic and Transcendental Equations, Bi-Section Method, Graphical
Method, Regular False, Newton Raphson Method.

NUMERICAL INTERPOLATION AND POLYNOMIAL CURVE FITTING (07 Hours)

Interpolation, Finite Difference, Forward difference, backward difference, Central Difference, Newton
interpolation formula, Lagrange interpolation formula, Least Square Fitting Method & Curve Fitting by
polynomials.

NUMERICAL METHOD FOR INTEGRATION AND ORDINARY DIFFERENTIAL (08 Hours)
EQUATIONS

Numerical Integration, Newton-Cote's formula, Trapezoidal, Simpson 1/3rd and 3/8th rule and
Weddle rules.
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Numerical Solutions of Ordinary Differential Equations: Euler, Picard and Taylor series methods,Runge—
Kutta 2nd order and 4th order method.

C PROGRAMMING PRACTICE (08 Hours)

C Programs: Program writing in C for interpolation, integration, roots of equations, matrixdiagonalization,
solution of differential equations. Good programming practices.

Practical will be based on the coverage of the above topics separately (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Error in numerical computation, error in construction of a model, approximations, Truncationerror and
their estimation

2 Solutions of Algebraic and Transcendental Equations using Newton Raphson method.

3 Interpolation using Lagrange’s formula.

4 Linear square fitting and Curve fitting by polynomials method.

5 Numerical Integration using Simpson 1/3™ method.

6 Numerical Solutions of Ordinary Differential Equations using Runge—Kutta Method.

7 Writing and testing C program for Error calculation.

8 Writing and testing C program for Newton Raphson method.

9 Writing and testing C program for Lagrange’s formula.

10 Writing and testing C program for Curve fitting.

11 Writing and testing C program for Simpson 1/3" method.

12 Writing and testing C program for Runge—Kutta Method.

4. Books Recommended

1 ChapraS. C. and Canale R. P., Numerical Methods for Engineers. 7™ Edition, TataMcGraw Hill, 2021.

2 Sastry S. S., Introductory Methods of Numerical Analysis, 2" Edition, PHI, 2012.

3 Hoffman J. D., Numerical Methods for Engineers and Scientist, 2" Edition, CRC Press, 2018.

4 Xavier C., C Language and Numerical Methods, 2" Edition, New Age publishers, 2007.

5 Herbert Scheldt, C: The Complete Reference, 4™ Edition, McGraw Hill Education, 2018.
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B. Tech. - I, Semester - |
MATHEMATICS FOR PHYSICAL SCIENCES-I

MA123 3 1 0 4
1. Course Outcomes (COs):
At the end of the semester students will be able to
CO1 | Explain the basic concept of ordinary differential equation with its different forms and methods.
CO2 | Discuss the related Applications in Mathematical Modelling and with knowledge of Ordinarydifferential
equations, can resolved here.
CO3 | Narrate about the series solution and Frobenius series solution with different point.
CO4 | lllustrate the PDE with linear and Non-linear equations and its solution.
CO5 | Discuss the Vector calculus and System of Linear Algebraic equations.
2. Syllabus
ORDINARY DIFFERENTIAL EQUATION (10Hours)

Reorientation of differential equation first order first degree, exact differential equation and Integrating
factors, first order higher degree odes, solvable for p, y and x, Solution of homogenous equations higher
order, complementary functions, Particular Integrals, Linear differential equation with variable coefficient,
Cauchy’s Euler and Legendre’s equation with variable coefficient, Method

of variation of parameters.

APPLICATION OF DIFFERENTIAL EQUATION (MATHEMATICAL MODELLING) ‘ (07 Hours)

Modeling of Real world problems particularly Engineering System, Electrical network models (LCR),spread
of epidemic (SI, SIS, SIR), Newton’s Law of cooling. Single compartment modelling, Bending of
beam models.

SERIES SOLUTION AND SPECIAL FUNCTIONS ‘ (07 Hours)

Regular point, Singular point, series solution of ODE of 2nd order with variable coefficient with special
emphasis to differential equation of Legendre’s and Bessel’s for different cases of roots of indicial
equations.

INRODUCTION TO PARTIAL DIFFERENTIAL EQUATION ‘ (08 Hours)

Introduction to Partial differential equation, Formation of partial differential Equation, Partial differential
Equation of first order, Linear partial differential equation of first order (Pp+Qqg-R) and method of obtaining
its general solution, Non-linear partial differential equation of first order f(p,

a)=0, f(z.,p.,0)=0, f(x, p)=g(y,qa), z=px + ay +f(p,q).

VECTOR CALCULUS | (07 Hours)

Scalar and vector point function, differential operator, gradient, directional derivative, divergence, curl and
Laplacian operator with their properties, Line integral, Surface Integral, Volume integral, Green’s, Gauss
and Stokes theorem (Only statement) & application.
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SYSTEM OF LINEAR ALGEBRIC EQUATION (06 Hours)

Linear systems, Elementary row and column transformation, rank of matrix, consistency of linear system of
equations, Linear Independence and Dependence of vectors, Gauss Elimination method, Gauss-Jorden
Method, Gauss-Jacobi Iteration Method

Tutorials will be based on the coverage of the above topics separately.‘ (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

Tutorials

Tutorial one will be related to Ordinary differential equations.

Tutorial two, also will be on ordinary differential equations with variable co-efficient.

Tutorial three will be on different examples of ordinary differential equations.

Tutorial four will be on Mathematical modelling.

Tutorial five will be on Series solution and other special cases of it.

Tutorial six will cover partial differential equations.

Tutorial seven will be on examples of partial differential equations.

Tutorial eight will be on Vector Calculus.

O| | N| oo L | W N | W

Tutorial nine will be on applications of Area, Volume.

[EY
o

Tutorial ten will be on system of linear algebraic equations

Books Recommended

Kreyszing E., Advanced Engineering Mathematics, John Wiley & Sons, Singapore, Int Student Ed. 2015.

James Steward De, Calculus, Thomson Asia, Singapore, 2003.

O’Neel Peter., Advanced Engg. Mathematics, Thompson, Singapore, Ind. Ed. 2002.

| W N

Hilderband, F. B., Methods of Applied mathematics, PHI, New Delhi, 1968

(%]

Wiley C. R., Advanced Engineering Mathematics, McGraw Hill Inc., New York Ed. 1993,

Reference Books

Ramana D. V., Higher Engg. Mathematics, The MaGraw-Hill Inc., New Delhi, 2007.

Hay George E., Vector and Tensor Analysis. Dover Publications, 2012.

Srimanta Pal, Subodh C. Bhunia, Engineering Mathematics, Oxford University Press, New Delhi, 2015.

Boas.Mary L., Mathematical Methods in the Physical Sciences, John Wiley & Sons,Ed.2005.

| | W N| =

Kapur. J. N., Mathematical Models in Biology and Medicine. East west Press, New Delhi 1985.
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B.Tech. I /M.Sc. I: Semester I/ I

INDIAN VALUE SYSTEM AND SOCIAL CONSCIOUSNESS 2 0 0 2
HS120

1. Course Outcomes (COs):

At the end of the course, the students will be able to

co1

interpret the important values that need to be cultivated

CO2

analyse the cultures depicted in Ramayana, Mahabharata, Jainism and Buddhism

co3

review the structure of Indian knowledge system

co4a

discuss the significance of constitution of India

CO5

demonstrate social responsibility

Syllabus

HUMAN VALUES AND CONSCIOUSNESS (08 Hours)

Human Values Definition and Classification of Values; The Problem of Hierarchy of Values andtheir Choice;
Self-Exploration; ‘Basic Human Aspirations; Right understanding, Relationship and Physical Facility;
fulfilment of aspirations; Understanding Happiness and Prosperity, Harmony at various levels.

What Is Consciousness? ; Can We Build A Conscious Machine?; Levels Of Consciousness; Mind,Matter And
Beyond; Holistic Lifestyle; Dealing With Anxiety; Connecting Mind To Brain; Minds,

Brains, And Programs.

INDIAN CULTURE AND HERITAGE (07 Hours)

Culture and its salient features: The Vedic — Upanishadic Culture and society, Human aspirations in those
societies; Culture in Ramayana and Mahabharata: The Ideal Man and Woman, Concepts Maitri, Karuna,
Seela, Vinaya, Kshama, Santi, Anuraga — as exemplified in the stories and anecdotes of the Epics; The Culture
of Jainism: Jaina conception of Soul, Karmaand liberation, Buddhism as a Humanistic culture; The four Noble
truths of Buddhism; Vedanta

and Indian Culture;

INDIAN KNOWLEDGE SYSTEM (08 Hours)

Indian knowledge as a unique system, Place of Indian knowledge in mankind’s evolution, Relevance of
Indian knowledge to present day and future of mankind, Nature of Indian Knowledge; Structure of Indian
Knowledge: Types of knowledge (para, apara), The scientific and the unscientific, Instruments for gaining
and verifying knowledge, Knowledge traditions: Lineages, Instruments - debate, epistemology and
pedagogy, The inverted tree — axiomatic,

deductive, empirical knowledge, and evolution of knowledge; Disciplines of Study: A brief outline of
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the subjects, the major contributions and theories along with timelines where relevant: Mathematics;
Astronomy; Physical Sciences; Cosmogony; Language studies;Astrology; Moral studies/righteousness;
Statecraft and political philosophy

INDIAN CONSTITUTION (04 hours)

History of Making of the Indian Constitution; Philosophy of the Indian Constitution: Preamble; Salient
Features; Contours of Constitutional Rights & Duties; Organs of Governance: Parliament; Composition;
Qualifications and Disqualifications; Powers and Functions

SOCIAL RESPONSIBILITY (03 Hours)

Social Responsibility: Meaning and Importance, Different Approaches of Social Responsibility. Social
Responsibility of Business towards different Stakeholders. Evolution and Legislation ofCSR in India.

(Total Contact Time: 30 Hours)

Books Recommended

D. K. Chaturvedi, Professional Ethics Values and Consciousness, Ane Books Pvt. Ltd., 2023.

R.R. Gaur, R Sangal, G. P. Bagaria, Human Values and Professional Ethics, Excel Books, New Delhi,2010.

A.N. Tripathi, Human Values, New Age Intl. Publishers, New Delhi, 2004.

P R Rao, Indian Heritage and Culture, Sterling Publishers Pvt. Ltd, 1988.

D. Singh, Indian Heritage and Culture, APH Publishing Corporation, 1998.

Sri Prashant Pole, Treasure Trove of Indian knowledge, Prabhat Prakashan, 2021.

Sri Suresh Soni, Sources of our cultural heritage, Prabhat Prakashan, 2018.

D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
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B. Tech. - I, Semester - I
BASICS OF ELECTROMAGNETICS
EP102

Course Outcomes:
At the end of the semester students will be able to

CO1 |Outline briefly the basics of vector algebra, various coordinate systems and differential calculus.

CO2 |Explain the Coulomb’s law and Gauss’s law and their applications in electrostatics.

CO3 [Classify the electric fields in conductors and dielectrics and extend it to understand the polarization effects
and apply to boundary value problems.

CO4 |Explain the Ampere’s law and related aspects, and their applications in magnetostatics.

CO5 |Explain the magnetic fields in matter and examine magnetization in linear and nonlinear media.

2. Syllabus
VECTOR CALCULUS (06 Hours)

Vector Algebra, Coordinate Systems and Transformations, Differential Length, Differential Area and
Differential Volume; Line, Surface and Volume Integrals, Gradient, Divergence, Curl and Laplacian
(Cartesian & Polar Coordinates)

ELECTROSTATICS (06 Hours)

Coulomb’s Law, Intensity of Electric field, Gauss’s Law and its Application, Divergence and curl of Electric
Field, Electric Potential, Work and Energy in Electrostatics.

SPECIAL TECHNIQUES (08 Hours)

Laplace’s equation, The method of images, Separation of variables, Multipole expansion

ELECTRIC FIELDS IN MATTER (08 Hours)

Polarization, The Field of a Polarized Object, The electric Displacement, Linear Dielectrics

MAGNETOSTATICS (08 Hours)

The Lorentz Force Law, The Biot-Savart Law, The Divergence and Curl of B, Applications of Ampere’s Law,
Magnetic Vector Potential

MAGNETIC FIELDS IN MATTER (08 Hours)

Magnetization — Diamagnets, Paramagnets, Ferromagnets, The field of a Magnetized Object, The
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Auxiliary Field H, Linear and Nonlinear media,

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

Tutorials

1. |Numerical problems based on vector algebra, various coordinate systems and differential calculus.

2. |Problems related to the calculation of electric fields and potentials using coulomb’ law and Gauss’s law.

3. |Numerical problems based on Laplace’s equation, The method of images.

4. |Numerical Problems related to Separation of variables, Multipole expansion.

5. |Problems for the calculation of polarization and fields due to a polarized objects.

6. |Problems related to electric displacement and the calculation of energy and forces in dielectric systems.

7. |Problems based on the Lorentz force law, the Biot-Savart Law and Ampere’s law.

8. |Problems based on magnetic vector potentials.

9. |Problems for the calculation of magnetization and the field due to a magnetized object.

10. |Numerical exercise for the calculation of the Auxiliary field H and other problems based on linear and
nonlinear media.
Books Recommended

1. | Griffiths D. J., Introduction to Electrodynamics, 3" Edition, Pearson Education, 2008.

2. | Jackson J. D., Classical Electrodynamics, 3™ Edition, Wiley, 2018.

3. | Sadiku M.N.O., Elements of Electromagnetics, 6™ Edition, Oxford university press, 2014.

4. | Landau L. D., Lifshitz E. M., The Classical Theory of Fields, Course of Theoretical Physics: Vol. 2, 3 Edition,
Pergamon Press, 1967.

5. | Edminister J. A., Schaum’s Outline series, Theory and Problems of Electromagnetics, McGraw Hill, 1993.
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B. Tech. - I, Semester - I
SEMICONDUCTOR PHYSICS

EP102 3 1 0 4

1. |Course Outcomes (COs):

At the end of the semester students will be able to

CO1 |Understand the working of various FET devices and their applications.
CO2 |Understand the principle of operation of DIAC and TRIAC devices.
CO3 |Identify the principle of operation and structure of SCR devices.
CO4 |Interpret the concept of heterojunction devices and their applications.
CO5 | Classify the characteristics of various photonic devices.
CO6 |Examine the properties and applications of microwave devices.

2. |Syllabus

INTRODUCTION (06 Hours)

Semiconductor Fundamentals, intrinsic & extrinsic semiconductors, free carrier and carrier
concentration and Fermi-level. Scattering and Drift, Mobility, Hall Effect, excess carriers, Metal
Semiconductor Contacts (Schottky and Ohmic), Schottky barriers; Schottky barrier height, C-V
characteristics, current flow across Schottky barrier: thermionic emission

VARIOUS FET DEVICES: INTRODUCTION, CHARACTERISTICS AND APPLICATION (09 Hours)

Types of FET, JFET, MODFET, SIT, MOSFET, Structure and principle of operation of MOSFET, MOSFETas an
amplifier, MOSFET analysis, Threshold voltage. Power MOSFET, HEMT, Compare JFET and BJT-List the
merits of JFET over BJT, Principle of operation of CMOSFET.

DIAC, TRIAC: INTRODUCTION, CHARACTERISTICS AND APPLICATION (06 Hours)

Structure of DIAC, DIAC Principle of operation, Structure, and principle of operation of TRIAC,
Applications of TRIAC.

PNPN: INTRODUCTION, CHARACTERISTICS AND APPLICATION (06 Hours)

The silicon-controlled rectifier, Device structure, Principle of operation, Equivalent circuit,Applications.

INTRODUCTION TO THE HETERO JUNCTIONS AND APPLICATIONS (06 Hours)

Concept of Heterojunction, Multilayer Heterojunction, Energy band diagram for Heterojunction,
Confinement of charge carrier, Application of Heterojunction.

PHOTONIC DEVICES: INTRODUCTION, CHARACTERISTICS AND APPLICATION (06 Hours)
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Light Emitting Diode (LED), Characteristics of LED, Materials and wavelength of light, Laser diode,
Structure, Characteristics of laser diode, Photodiode and solar cell, Display devices, Operation of LCDs,
LED, HDTV, Plasma displays.

MICROWAVE DEVICES: INTRODUCTION, CHARACTERISTICS AND APPLICATION (06 Hours)

MESFET, HEMT

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

Tutorials

Study of the characteristics of Unijunction Transistor (UJT) and to calculate interbase resistance and
intrinsic standoff ratio.

To study the VI characteristic of TRIAC with positive and negative biasing and plot the curve betweenV &
l.

To study the phenomenon of holding current and latching current in TRIAC.

To study the RC Phase shift oscillator using BJT.

To study the VI characteristic of DIAC with positive biasing and plot the curve between V & I.

Study and plot V-1 characteristic of SCR.

To study the phenomenon of holding current and latching current in SCR.

®|INj AW

To study the triggering of SCR using OP-AMP 741 and to study the application of SCR in alarm circuit.

Books Recommended

Schilling D.L. and Belove C., Electronic Circuits: Discrete and Integrated, McGraw Hill, 1989.

Streetman B. and Banerjee S., Solid State Electronic Devices, Prentice Hall, 2005.

.| Boylestad R.L. and Nahselsky L., Electronic Devices and Circuit Theory, Prentice Hall, 2005.

Liao S.Y., Microwave Devices and Circuits, Prentice Hall, 1996.
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L T P Credit

INTRODUCTION TO PYTHON PROGRAMMING 3 0 ’ 4

EP106

Course Outcomes (COs):
At the end of the course, the students will be able to

co1

Learn the basics of programming and create your first program in Python IDLE.

Co2

Implement Conditional Statement concepts in your programming.

Cco3

Use different Python Libraries and Create an application with the support of graphics in Python.

Cco4

Write code using functions, files, and exception handling.

CO5

Implement Python to Physics and Machine Learning problems.

Syllabus

INTRODUCTION (08 Hours)

Introduction: The Programming Language, History, features, Debugging: Syntax Errors, Runtime Errors,
Semantic Errors, Experimental Debugging, Formal and Natural Languages

Features of Python, Python installation and setup, Python IDLE and basic operations, Writing and executing
Python programs, Variables and data types, Basic operations, Input/output operations

CONDITIONAL STATEMENTS ‘ (08 Hours)

Conditional Statements: if, if-else, nested if—else Looping: for, while, nested loops Control statements:
Terminating loops, skipping specific conditions

INTRODUCTION TO POPULAR PYTHON LIBRARIES ‘ (07 Hours)

Introduction to popular Python libraries (e.g., NumPy, Pandas, Matplotlib), Introduction to data analysis
and visualization in Python, working with data using Python libraries (e.g., Pandas, Matplotlib).

GUI Programming With Tkinter, import the module — Tkinter, create the main window (container), add
any number of widgets to the main window, and apply the event trigger on the widgets.

OVERVIEW OF LISTS, TUPLES AND DICTIONARIES ‘ (10 Hours)

Lists: Values and Accessing Elements, Lists are mutable, traversing a List, Deleting elements from List, Built-
in List Operators, Concatenation, Repetition, In Operator, Built-in List functions and methods

Tuples and Dictionaries: Tuples, accessing values in Tuples, Tuple Assignment, Tuples as return values,
Variable-length argument tuples, Basic tuples operations, Concatenation, Repetition, in Operator,
Iteration, Built-in Tuple Functions Creating a Dictionary, Accessing Values in a dictionary, Updating
Dictionary, Deleting Elements from Dictionary, Properties of Dictionary keys, Operations in Dictionary,
Built-In Dictionary Functions, Built-in Dictionary Methods.

FILE HANDLING and INTRODUCTION TO ML & AL ‘ (12 Hours)

Files: Text Files, The File Object Attributes, Directories Exceptions: Built-in Exceptions, Handling
Exceptions, Exception with Arguments, User-defined Exceptions.
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Introduction to machine learning and its applications, Introduction to popular Python libraries for machine
learning (e.g., scikit-learn, TensorFlow).

Practical will be based on the coverage of the above topics separately. ‘ (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours= 75 Hours)

3. | Practical

1 | Program to calculate the sum and average of a list of numbers using functions.

2 | Write a program that prints a giant letter A like the one below. Allow the user to specify how large the letter should
be.

3 | Program to read data from a CSV file using the Pandas library and perform data analysis.

4 | Program to plot & save graph of sine wave and cosine wave using Matplotlib.

5 | Program to create a class representing a student and calculate their grades based on specific criteria.

6 Program to calculate the mean, median, and mode of a list of numbers using NumPy and statistics.

7 | Program to implement linear regression using the scikit-learn library for a given dataset.

8 | Program to calculate the roots of a quadratic equation using the math library.

9 | Program to compute the derivative of a given function using symbolic mathematics with SymPy.

10 | Program to calculate the eigenvalues and eigenvectors of a matrix using NumPy.

4. | Books Recommended:

1 | Zhang., An Introduction to Python and Computer Programming, Springer Verlag, Singapore, 2015

2 | Langtangen H.P., A Primer on Scientific Programming with Python, Springer, 2016.

3 | Ham, D. A, Object-oriented Programming in Python for Mathematicians Paperback, 2023.

4 | Johansson R., Numerical Python: Scientific Computing and Data Science Applications with NumPy, SciPy, and
Matplotlib, Apress,2019.

5 | Fuhrer C., Solem, J.E. and Verdier O., Scientific Computing with Python: High-performance scientific computing with

NumPy, SciPy, and Pandas, Packt Publishing Limited, 2021.
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B.Tech. - I, Semester — Il

MATHEMATICS FOR PHYSICAL SCIENCES -II 3 1 0 a
MA118

1. Course Outcomes (COs):

At the end of the semester students will be able to

CO1 |Explain about infinite series.
CO2 |Discuss the Fourier series and periodic functions and with different period.
CO3 |Narrate the Fourier transform and theorems.
CO4 | Explain Complex Variables.
CO5 |lllustrate basic of statistics and sampling theory and estimation.
2. Syllabus
INFINITE SERIES (05 Hours)

Introduction, Positive term series, Comparison test, Cauchy’s root test, D’Alembert’s test, Raabe’stest,
Logarithmic test, Integral test, Gauss’s test.

FOURIER SERIES (07 Hours)

Definition, Fourier series with arbitrary period, in particular periodic function with period 2 . Fourier
series of even and odd function, Half range Fourier series.

FOURIER TRANSFORM AND FOURIER TRANSFORM OF AN INTEGRAL ‘ (07 Hours)

Fourier transform and its operational properties, Fourier Integral theorem, Fourier Cosine and
solution, transform of derivatives, Inversion formula for Fourier transforms.

COMPLEX VARIABLES ‘ (06 Hours)

Basic mathematical concept, Analytic function, Cauchy — Riemann equations, Harmonic functions, its
applications, Linear transformation of complex domain, bilinear transformations, conformal mapping
and its application, complex integration over closed contour.

BASIC OF STATISTICS AND PROBABILITY DISTRIBUTION ‘ (06Hours)

Reorientation of random experiments, events, probability and its distributions of Binomial &Poisson"s,
their properties and Normal distribution, jointly distributed random variables, expectedvalues, function
of random variable moments, moment generating functions.

SAMPLING THEORY AND ESTIMATION ‘ (07 Hours)

Some basics of sampling, statistical inference, Random Samples, Sampling distribution, Sample mean,
variance and other statistics, point estimate and interval estimate confidence of interval, maximum
likehood estimate.

TESTING OF HYPOTHESIS (07 Hours)

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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Sampling and Test of significance, Statistical hypothesis and significance, Type | and Type Il errors,
Test of significance. Level of Significance, single tail and two tail tests hypothesis Chi-square (2 y)
test, student’s t Test of significance of the mean of a random sample, t-test for difference of means
of two small samples, Snedecor"s variance ratio test or F-test and tis applications.

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. |Tutorials
1. | Tutorial one will be related to infinite series.
2. |Tutorial two will be on different test of infinite series for its convergence.
3. |Tutorial three, will be on Fourier series.
4. |Tutorial four will be on Fourier transform.
5. |Tutorial five will cover examples of Fourier integral theorem.
6. |Tutorial six will be on Complex variables.
7. |Tutorial seven will cover basic of statistics.
8. |Tutorial eight will be based on Probability Distribution.
9. |Tutorial nine will be based on Sampling theory.
10. |Tutorial ten will be on Estimation: different test and its applications.
4. |Books Recommended
1. |Kreyszing E., Advanced Engineering Mathematics, John Wiley & Sons, Singapore, Int. Student Ed.
1995.
2. |[Wiley C. R., Advanced Engineering Mathematics, McGraw Hill Inc., New York Ed. 1993
3. | O"Neil Peter., Advanced Engg. Mathematics, Thompson, Singapore, Ind. Ed. 2002.
4. | Greenbar Michael D., Advanced Engg. Mathematics, Pearson, Singapore, Ind. Ed. 2007.
5. |RamanaD. V., Higher Engg. Mathematics, The MaGraw-Hill Inc., New Delhi, 2007.

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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First Year of Four Years of B.Tech. (Engineering Physics) Scheme
B.Tech. - 1/ M.Sc. - I, Semester — /Il
ENGLISH AND PROFESSIONAL COMMUNICATION 3 1 0 4
HS110

L T P Credit

Course Outcomes (COs):
At the end of the course, the students will be able to

co1

show enhanced reception towards the use of English language.

COo2

choose and employ appropriate words for professional communication.

Cco3

develop sentences and text in English coherently and formally.

Co4

demonstrate overall improvement in oral communication.

CO5

analyze and infer from written and oral messages.

Syllabus

COMMUNICATION (05 Hours)

Introduction to Communication, Different forms of Communication, Barriers to Communicationand some
remedies, Non-Verbal Communication — Types, Non-Verbal Communication in Intercultural Context.

VOCABULARY AND USAGE OF WORDS (05 Hours)

Common Errors, Synonyms, Antonyms, Homophones, and Homonyms; One Word Substitution;
Misappropriations; Indianisms; Redundant Words.

LANGUAGE THROUGH LITERATURE (09 Hours)

Selected short stories, essays, and poems to discuss nuances of English language.

LISTENING AND READING SKILLS (06 Hours)

Types of listening, Modes of Listening-Active and Passive, Listening and note taking practice, Practice
and activities.

Reading Comprehension (unseen passage- literary /scientific/technical) Skimming and scanning, fact vs
opinion, Comprehension practice

SPEAKING SKILLS (10 Hours)

Effective Speaking, JAM, Presentation Skills- types, preparation and practice. Interviews- types, preparation
and mock interview; Group Discussion- types, preparation and practice.

WRITING SKILLS (10 Hours)

Prerequisites of effective writing, Memo-types, Letter Writing- types, Email etiquette and Netiquette,
Résumé-types, Report Writing and its types, Editing.

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,

SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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3. | Tutorials

1 | Letter and Resume

2 | Group Discussion

3 | Presentation Skills (Individual)

4 | Role Play on Nonverbal communication

5 | Group Presentation

6 | Debate

7 | Body language and intercultural communication

8 | Listening Activities

9 | Editing

10 | Report Writing

11 | Mock interviews

12 | JAM

4. | Books Recommended

1 | Kumar, Sanjay and Pushp, Lata. Communication Skills, 2" Edition, OUP, New Delhi, 2015.

2 | Raman, Meenakshi & Sharma Sangeeta. Technical Communication Principles and Practice, 3™Edition,
OUP, New Delhi, 2015.

3 | Raymond V. Lesikar and Marie E Flatley. Basic Business Communication skills for Empowering thelnternet
generation. Tata McGraw Hill publishing company limited. New Delhi 2005.

4 | Courtland L. Bovee, John V. Thill, and Mukesh Chaturvedi. “Business Communication Today.” NinthEdition.
Pearson, 2009.

5 | Mike Markel. “Practical Strategies for Technical Communication,” Bedford/ St. Martin's SecondEdition,
2016

6 | Laura J. Gurak and John M. Lannon. “Strategies for Technical Communication in the Workplace,” Pearson,

2013.

Subject Code: ##nXX; ##: Department ldentity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
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B.Tech. (Engineering Physics)

Proposed Intake: 40

ANPOWER, INFRASTRUCTURE AND FINANCIAL MANAGEMENT

%+ Manpower Management:

» Faculty Requirements

[considering M.Sc. and B.Tech. will be conducted together for same/almost
similar (* 5-10% variation) courses]:

o Total number of courses = 55 (Dept of Physics = 44; Other Dept = 11)

o 32 out of 44 courses of B.Tech. from DoP are common with M.Sc. (Phys)

o No. of new courses = 12 (in 7 semesters of B.Tech.; 8" sem. is Intern)

o In an Odd/Even semester average no. of new course = 12/2=6

o 1 faculty can take 8 credits or 2 courses (of 4 credits each) per semester

o No. of faculty required: 6/2= 3

*+ Infrastructure Requirements:

» Classroom Requirements:
Available no. of classrooms (80 capacity) in DoP = 05

Proposed B.Tech. (Engg. Phys.) and M.Sc. (Physics) classes may be
managed with the available 05 classrooms in the department.

» Laboratory Space Requirements:
o Available no. of laboratories (30+) in DoP = 05
© Additional Laboratory Space required from 2" year (2025-26): 02
[For experiments of newly added courses:
(@) Optics, Lasers and Photonics (EP205)
(b) Characterization Techniques (EP475)]

» Furniture Requirements: 50 Benches
[10 additional for each classroom for expected additional 20 students in each class]

6 Tables (6x4 ft) and Stools for Labs
Racks and Cupboards for Labs

Lab instruments from Annual Plan Grant
(Appx. Rs. 10 Lakh per anum)

Page1of2
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% Financial Managements:

» Annual Tuition Fees:

o 40 students (Same as B.Tech. Students of the Institute: Appx: 1,50,000/- p.a.)

» Total annual fees collection (as per current fees): :
o Approx. Rs. 46,50,000/- from 31 students (50 % Gen + 27 % OBC) p.a.
o Total Fees Collection: Rs. 1,86,00,000/- (31 students for 4 years)

7

%+ Expenditures:

The fees may cover the salary of faculty and support staff employed for the program.
The routine maintenance and laboratory etc will require normal DoC or other such
operational grant from the Institute.

Designation Required | Average monthly CTC | Annual CTC | Total
Strength
Faculty 3 1,00,000/- 36,00,000/- | 36,00,000/-

Total | 36,00,000/- |

== = = [
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PRINCIPLES AND APPLICATIONS OF | Y [ ol B 2
ELECTROCHEMISTRY :

. Jem | T IS T
CY 251 - Scheme

1. Course Qutcomes (Cos):

At the end of the course students will be able to:

COl
C02 | Understand about
CO3 | Develop understan

CO4 | Differentiate between electrochemical devices

COS | Accumulate a deep knowledge about electrochemistry concepts applicable in
multidisciplinary areas.

¢ FUNDAMENTALS OF ELECTROCHEMISTRY (07 Hours)

Electrochemical cells; Characteristics of electrochemical cells; Importance of electrochemical
systems; Scientific units, Constants, Cell conventions; Faraday’s law; Faradic efficiencies;
Electrochemical cells, Electrochemical series; Electrode types (SHE, Glass, Calomel etc.);
Equilibrium cell potentials; Reversibility and Gibb’s free energy; Free Energy and Standard
cell potentials; Effect of temperature on standard cell potentials; Activity coefficients; EMF
and concentration; The Nernst equation; Liquid junction potentials.

e ELECTROCHEMICAL KINETICS AND CATALYSIS (06 Hours)

Electrochemical double layer; Dynamic equilibrium; Rate equation; Arrhenius equation and
activation energy; Exchange current density; Interfacial potential; Butler—Volmer equation;
Current —overpotential characteristics; Tafel equation.

* ELECTRODE STRUCTURE AND CONFIGURATIONS (06 Hours)

Structure and characterization of porous electrodes; Electrode material type: silicon, carbon
based, transition metal, rare earth metals based etc.; Gas-liquid interface in porous electrode;
Three-phase electrodes.

o ELECTROCHEMICAL METHODS (06 Hours)

Types of techniques; Detection; current-potential characteristics; A planar microelectrode;
Cyclic voltammetry; Electrochemical Impedance; Rotating Disc electrode.



ENERGY HARVESTING APPLICATIONS OF

ELECTROCHEMISTRY:
(14 Hours)

Batteries: Fundamentals, classification and components of a cell; Cell characteristics and
electrochemical performance; Efficiency of cell; Supercapacitors: Introduction, types,
advantages and applications; Solar cells: Principle, Construction, working and application
of solar cells, crystalline silicon-based and thin-film solar cells: silicon based solar cells,
Cadmium telluride solar cells, Dye sensitized solar cells, Copper-indium-gallium-selenide
(CIGS) solar cells. Introduction and types of fuel cells; EMF of fuel cell; Current-voltage
characteristics and overpotentials, direct alcohol fuel cells; molten carbonate fuel cells;
solid oxide fuel cells; proton exchange membrane fuel cell (PEMFC).

INDUSTRIAL SIGNIFICANCE OF ELECTROCHEMISTRY (06 Hours)

Electrochemical Corrosion; Electrodeposition; Industrial electrolysis; Redox-flow
batteries.

(Total Lecture Hours: 45)

4. Books Recommended:

-y

S. Glasstone, An Introduction to Electrochemistry, Maurice Press, 2011.

Thomas F. Fuller, John N. Harb., “Electrochemical Engineering” Wiley, 2018.
Corrosion Engineering: Principles and Practices, Pierre R. Roberge, McGraw Hill,
2008.Corrosion, Vol. I, Edited by L. L. Shreir

Allen J. Bard, Larry R. Faulkner., “Electrochemical Methods-Fundamentals and
Applications” John Wiley & Sons.

Thomas Engel and Philip Reid, Physical Chemistry, Pearson Publication 2006.

For further reading:

The Elements of Physical Chemistry’, P.W. Atkins & Julio de Paula, StH edition,

Oxford University Press, Oxford 2006.
P. C. Rakshit, Physical Chemistry, 7th Edition, Sarat Book Distributors, Kolkata, 2004,
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Minutes of the 6" DAAC -h.cid on 13/03/2024(Wednesday) in DoM Seminar Hall, 12:30 pm

onwards. The following members were present:

1. | Prof. A.K.Shukla, Professor of Mathematics Member

2. | Prof. V. H. Pradhan, Professor of Mathematics Member

3. | Prof. NeeruAdlakha, Professor of Mathematics Member

4. | Dr Sushil Kumar, Associate Professor of Mathematics Member

5. | Dr.Jayesh M. Dhodiya, Associate Professor of Mathematics Head and Chairman, DAAC
6. | Dr. R. K. Jana, Associate Professor of Mathematics Member

7. | Dr. Twinkle R. Singh, Associate Professor of Mathematics Member Secretary, DAAC
8. | Dr.R.K.Meher, Associate Professor of Mathematics Member

9. | Dr. Indira P. Tripathi, Assistant Professorof Mathematics Member

10.] Dr. S. K. Srivastava. Assistant Professor of Mathematics Member

11.| Dr. Amit Sharma, . Assistant Professor of Mathematics Member

12.| Dr.Saroj R. Yadav, Assistant Professor of Mathematics Member

13.] Dr.Sudeep Singh Sanga. Assistant Professor of Mathematics Member

14.| Dr.Raj Kamal Maurya, Assistant Professor of Mathematics Member

15.] Dr.Sourav Gupta, Assistant Professor of Mathematics Member

16.| Dr.ShivamBajpeyi, Assistant Professor of Mathematics Member

Dr. V.D. Pathak; Dr. Himanshu Chapani, of Mathematics could not remain present due to
their prior commitments.

Item No. 6.1 To confirm the minutes of the 5" DAAC meeting.

Resolution: The meeting of 5" DAAC meeting were confirmed by all member of DAAC
Item No. 6.2: To recommend scheme of the programme and First year syllabus of B.Tech 1
year, proposed Dual Degree (New) programme of*Batchelor of Technology and Master of
Technology in Mathematics & Computing (MaC)’. ;

Resolution: The scheme of the proposed New Dual Degree programme of*Batchelor of
Technology and Master of Technology in Mathematics & Computing (MaC)’ and the
syllabus of B.Tech I was discussed at length. Afier the valuable suggestions of the members
of the DAAC the proposed scheme and the syllabus for the same is recommended as per

Annexure — [,

Item No. 6.3:To discuss conygrsion of category from FIR to ERS of Ph.D. student

Rituparna Mondal (D19MA003).

Resolution:After reviewing the application along with the supporting documents(Annexure-
IT) submitted by the candidate. the members of the DAAC recommendedRituparna Mondal
(D19MAO03) for the category change from FRS to ERS w.e.f, 03/02/2024.

s W
e A
Member Secretary, DAAC Chairman, DAAC
DoM DoM




Annexure-|
Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Mathematics
Dual Degree Programme: Bachelor of Technology and Master of Technology
in Mathematics and Computing

Sr. Subject Code Scheme | Credits | Notional
No. L-T-P (Min.) | hours of
Learning
(Approx.)
First Semester (1% year of B.Tech. & M.Tech. MaC)
1 Foundation Course in Mathematics-I MA101 3-1-0 4 70
2 Calculus MA125 3-1-0 4 70
3 Computer Programming using C/C++ MA131 3-0-2 4 85
4 English and Professional Communication HS110 3-1-0 4 70
5 Modern Physics PHXXX 3-0-2 4 85
Total 20 380
6 Vocational Training / Professional | MAVO1 /| 0-0-10 5 200
Experience MAPO1 (20 x 10)
(Optional) (mandatory for exit)
Second Semester (1% year of B.Tech. & M.Tech. MaC)
1 Foundation Course in Mathematics-II MA102 3-1-0 4 70
2 Advanced Calculus MA120 3-1-0 4 70
3 Fundamental of Python Programming MA134 3-0-2 4 85
4 Digital Gates and Electromagnetic Circuits PHXXX 3-0-2 4 85
5 Foundation of Data Science MA136 3-1-0 4 70
6 Indian  Value  System and  Social | HU120 2-0-0 2 35
Consciousness
Total 22 415
7 Vocational Training / Professional | MAV02 / | 0-0-10 5 200
Experience MAPO2 (20 x 10)
(Optional) (mandatory for exit)
Third Semester (2" year of B.Tech. & M.Tech. MaC)
1 Element of Analysis MA201 3-1-0 4 70
2 Analytical Geometry MA203 3-1-0 4 70
3 Discrete Mathematics for Computing MA207 3-1-0 4 70
4 Data Structure and algorithm MA233 3-0-2 4 85
5 Database Management System MA/CS/AIXXX | 3-0-2 4 85
Total 20 380
6 Mathematical Software-I MAVO03 / | 0-0-10 5 200
Vocational  Training / Professional | MAPO3 (20 x 10)
Experience
(Optional) (mandatory for exit)
Fourth Semester (2" year of B.Tech. & M.Tech. MaC)
1 Numerical Analysis MA202 3-1-0 4 70
2 Computational Linear Algebra MA206 3-1-0 4 70
3 Elementary Number theory MA232 3-1-0 4 70
4 Object Oriented Programming MA/CS/AIXXX | 3-0-2 4 85
5 Computer Networks MA/CS/AIXXX | 3-0-2 4 85

Subject Code:##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4)EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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Total 20 380

6 Mathematical Software-| MAV04 / | 0-0-10 5 200
Vocational  Training / Professional | MAPO4 (20 x 10)
Experience

(Optional) (mandatory for exit)

Fifth Semester (3™ year of B.Tech. & M.Tech. MaC)

1 Ordinary  Differential Equations and | MA305 3-0-2 4 85
computations

2 Analysis of Algorithms MA303 3-1-0 4 70

3 Probability and Statistics MA331 3-1-0 4 70

4 Machine Learning MA/CS/AIXXX | 3-0-2 4 85

5 Elective MA/CS/AIXXX | 3-X-X 4 55/70/85

Total 20 335-365

6 Mini Project-I Preliminary Part-I MAV05 / | 0-0-10 5 200
Vocational  Training /  Professional | MAPO5 (20x 10)
Experience

(Optional) (mandatory for exit)

Sixth Semester (3™ year of B.Tech. & M.Tech. MaC)

1 Complex Analysis MA302 3-1-0 4 70

2 Partial Differential Equation and Computing | MA306 3-0-2 4 85

3 Artificial Intelligence MA/CS/AIXXX | 3-1-0 4 70

4 Operating Systems MA/CS/AIXXX | 3-0-2 4 85

5 Elective MA/CS/AIXXX | 3-X-X 4 55/70/85

Total 20 350-380

6 Mini Project-I Preliminary Part-I| MAV06 / | 0-0-10 5 200
Vocational ~ Training /  Professional | MAPO6 (20x 10)
Experience
(Optional) (mandatory for exit)
Seventh Semester (4" year of B.Tech. & M.Tech. MaC)

1 Topology and Functional Analysis MA407 3-1-0 4 70

2 Fuzzy Logic and Computation MA409 3-1-0 4 70

3 Computational Fluid Dynamics MA433 3-0-2 4 85

4 Optimization Techniques and Computing MAA435 3-0-2 4 85

5 Elective MA/CS/AIXXX | 3-X-X 4 55/70/85

Total 20 335-365

6 Mini Project-1l Preliminary Part-I MAVQ7 / | 0-0-10 5 200
Vocational ~ Training /  Professional | MAPO7 (20 X 10)
Experience
(Optional) (mandatory for exit)
Eighth Semester (4" year of B.Tech. & M.Tech. Ma(C)

1 Industrial Internship /  Professional | MA404 0-0-40 20 800
Experience (Mandatory) (40 X 20)

Total 20 800

Subject Code:##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4)EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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Annexure-I|
Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat

Dual Degree Programme: Bachelor of Technology and Master of Technology
in Mathematics and Computing

6 Mini Project-Il Preliminary Part-I MAV08 / | 0-0-10 5 200
Vocational ~ Training /  Professional | MAPO8 (20X 10)
Experience
(Optional) (mandatory for exit)

Ninth Semester (5% year of B.Tech. & M.Tech. MaC)

1 Measure Theory and Integration MA501 3-1-0 4 70

2 Advanced Mathematical and Simulation | MA503 3-0-2 4 85
Modelling

3 Uncertainty theory and Computation MA533 3-0-2 4 70

4 Elective* MA/CS/AIXXX | 3-1-0 4 70

5 Elective* MA/CS/AIXXX | 3-X-X 4 55/70/85

Total 20 350-380
Tenth Semester (5*" year of B.Tech. & M.Tech. MaC)
1 Dissertation MAP10 0-0-40 20 800
(40x 20)
Total 20 800
**NPTEL, SWAYAM and other Massive Open Online Course (MOOC) approved by DAAC

Sr. | Optional Core Code Scheme

No. L-T-P

1 Computer Programming using C/C++ MA131 3-0-2

2 Fundamental of Python Programming MA134 3-0-2

3 Foundation of Data Science MA136 3-1-0

4 Data Structure and Algorithm MA233 3-0-2

5 Database Management System MA/CS/AIXXX 3-0-2

6 Elementary Number theory MA232 3-1-0

7 Object Oriented Programming MAXXX/CS/AIXXX | 3-1-0

8 Computer Networks MA/CS/AIXXX 3-0-2

9 Probability and Statistics MA331 3-1-0

10 | Machine Learning MA/CS/AIXXX 3-0-2

11 | Analysis of Algorithms MA303 3-1-0

12 | Artificial Intelligence MA/CS/AIXXX 3-1-0

13 | Operating Systems MA/CS/AIXXX 3-0-2

14 | Computational Fluid Dynamics MA433 3-0-2

15 | Optimization Techniques and Computing MA435 3-0-2

16 | Uncertainty Theory and Computation MA533 3-0-2

Sr. | Elective Code Scheme

No. L-T-P

1 Data Visualization MA357 3-0-2

2 Theory of Computation MA/CS/AI3XX | 3-1-0

3 Information Theory and Coding MA/CS/AI3XX | 3-1-0

Subject Code:##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4)EG: Engineering Subject,

SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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4 Soft Computing MA/CS/AI3XX | 3-0-2
5 Mathematical Methods-I MA351 3-1-0
6 Stochastic Differential equation and computation MA358 3-0-2
7 Financial Mathematics and computation MA359 3-0-2
8 Advanced Evolutionary Algorithms MA360 3-0-2
9 Block Chain Technology MA/CS/AI3XX | 3-1-0
10 | High Performance Computing MA/CS/AI3XX | 3-1-0
11 | Fourier Analysis MA361 3-1-0
12 | Cryptography MA362 3-0-2
13 | Integral and Wavelet Transform MA363 3-1-0
14 | Mathematical Modelling and computation MA364 3-0-2
15 | Professional Ethics, Economics, and Business Management MG210 3-1-0
16 | Advance Mathematical Methods-II MA452 3-1-0
17 | Natural Language Processing MA/CS/AI4XX | 3-0-2
18 | Data Analytics MA453 3-0-2
19 | Multi Objective Optimization and Computing MA456 3-1-0
20 | Image Processing and Mining MA/CS/AI4XX | 3-0-2
21 | Deep Learning MA/CS/AI4XX | 3-0-2
22 | Computational Finance and Financial Econometrics MA457 3-1-0
23 | Foundations of Robotics MA/CS/AI4XX | 3-1-0
24 | Innovation, Incubation and Entrepreneurship MG110 3-1-0
25 | Quantum Computing MA458 3-0-2
26 | Finite Element Methods and Computations MA459 3-0-2
27 | Error Correcting Codes MA460 3-0-2
28 | Cloud Computing MA/CS/AI4XX | 3-0-2
29 | Advanced Computational Fluid Dynamics MAS555 3-1-0
30 | Hybrid Algorithms MA556 3-0-2
31 | Reinforcement Learning MA/CS/AI5XX | 3-0-2
32 | Financial Instruments and Risk Management MA557 3-1-0
33 | Advance Operations Research MA551 3-1-0
34 | Computational Fluid Dynamics in Porous Media MAS558 3-1-0
35 | Advanced Numerical Analysis and computation MAS559 3-0-2
36 | Nonlinear and Robust Control Optimization MA560 3-1-0
37 | Theoretical and Computational Neuroscience MA561 3-1-0
38 | Stochastic Finance MA562 3-1-0
39 | Computational Heat and Mass Transfer MA563 3-0-2
40 | Advanced Computational Finance and Financial Econometrics MA564 3-1-0
41 | Robotic Path Planning and Control MA/CS/AI5XX | 3-1-0

Subject Code:##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4)EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)
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Dual Degree: B.Tech. & M.Tech. MaC - |, Semester — |
FOUNDATION COURSE IN MATHEMATICS-I

Scheme | L | T | P | Credit

MA101
3|10 04
1. Course Outcomes (COs):
At the end of the course, students will be able to:
Cco1 interpret basic concepts of set-theoretic identities like countability and well-ordering principle.
COo2 demonstrate the knowledge of functions and relations on sets.
Cco3 demonstrate the knowledge of POSET, GLB, LUB, Hasse diagrams, etc.
Cco4 determine the convergence and divergence of sequence and series.
CO5 Interpret the limit, continuity, and differentiability of functions.
2. Syllabus
SET THEORY (08 Hours)

Sets, Intervals, Boundedness of sets, Supremum and infimum, and Countable and uncountable sets.
Well- Ordering Theorem and their equivalence, Process of the proof by mathematical induction,
application of the method by looking at natural numbers as the least inductive subset of real numbers.
The principle of mathematical induction (weak and strong) and simple applications.

RELATIONS AND FUNCTIONS | (08 Hours)

Definitions, Types of relations and related properties, Cartesian product, One to one and onto
functions, composite functions, the inverse of a function, and Binary operations. Function as a special
kind of relation from one set to another. The real-valued function of the real variable, domain, and
range of these functions, constant, identity, polynomial, rational, modulus, signum, and greatest
integer functions with their graphs. Sum, difference, product, and quotients of functions.

PARTIALLY ORDERED SET | (08 Hours)

Basic Definitions: Partial Order, least element, greatest element, maximal element, minimal element,
upper bound, lower bound, least upper bound, greatest lower bound, total order and totally ordered
sets, chain. Hasse diagrams and lattices. LUB property, GLB property, and their equivalence.

REAL SEQUENCES | (07 Hours)

Sequences, Limit points of a sequence, Limits inferior and superior, Convergent sequences, non-
Convergent sequences, Cauchy’s general principle of convergence, Algebra of sequences, Some
important theorems, and Monotonic sequences.

INFINITE SERIES ‘ (07 Hours)

Introduction, Positive term series, Comparison test, Cauchy’s root test, D’Alembert’s test, Raabe’s
test, Logarithmic test, Integral test, Gauss’s test, Series with arbitrary terms, Rearrangement of terms.

LIMITS AND CONTINUITY OF FUNCTIONS ON R ‘ (07 Hours)
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Neighbourhood, Interior points, Open and closed sets, Limit points, Limit of a function, Theorems on
limits, Continuity of functions and properties, Uniform continuous functions, and related results.
Definitions of derivatives and related results, Increasing and decreasing functions, Darboux's
theorem, Rolle's theorem, Mean value theorems of differential calculus and their applications.

Tutorials will be based on the coverage of the above topics separately. | (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours=60 Hours)

3. Tutorials

1 Tutorial will be based on Set theory-|

2 Tutorial will be based on Set theory-l
3 Tutorial will be based on Relations and functions-I
4 Tutorial will be based on Relations and functions-ll
5 Tutorial will be based on the Partially ordered set-I
6 Tutorial will be based on the Partially ordered set-I|
7 Tutorial will be based on Sequences-|
8 Tutorial will be based on Sequences-II
9 Tutorial will be based on Infinite Series

10 | Tutorial will be based on Limit and Continuity

4. | Books Recommended:

1 | W. Rudin, Principles of Mathematical Analysis, 3 Edition, McGraw Hill, New York, NY, 1976.

2 | S.C. Malik and Savita Arora, Mathematical Analysis, 2"¢ Edition, New Age International (P)

Limited, New Delhi, India, 1994.

3 | T. Apostol, Mathematical Analysis, 2nd Edition, Narosa Publishers, India, 2002.

4 | H. L. Royden, Real Analysis, 4th Edition, Macmillan Publishing Co. Inc., New York, NY, 1993.

5 | N.S. Gopalakrishnan, University Algebra, New Age International (P) Limited, New Delhi, India,

2018.
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1. Course Outcomes (COs):

At the end of the course, students will be able to:

co1 analyze first-order ordinary differential equations and it solutions with different methods.
CO2 | apply differential equations to model real-world problems in different fields.
Co3 develop series solutions of ordinary differential equations.
CO4 | apply different techniques to evaluate multiple integrals.
CO5 use multiple integrals to calculate area and volume.
2. | Syllabus
ORDINARY DIFFERENTIAL EQUATION (10 Hours)

Reorientation of the differential equation first order first degree, exact differential equation and
Integrating factors, first order higher degree odes, solvable for p, y and x, Solution of homogenous
equations higher order, complementary functions, Particular Integrals, Linear differential equation with
variable coefficient, Cauchy's Euler and Legendre's equation with variable coefficient, Method of
variation of parameters.

APPLICATION OF DIFFERENTIAL EQUATION (Mathematical Modeling) (08 Hours)

Modeling of Real-world problems, particularly Engineering Systems, Electrical network models (LCR),
the spread of epidemic (SI, SIS, SIR), Newton's Law of cooling, Single compartment modeling, Bending
of beam models.

BETA AND GAMMA FUNCTION (05 Hours)

Beta and Gamma function with their properties and duplications formula without proof.

SERIES SOLUTION AND SPECIAL FUNCTIONS (08 Hours)

The regular point, Singular point, series solution of ODE of 2nd order with variable coefficient with
special emphasis on the differential equation of Legendre's and Bessel's for different cases of roots of
indicial equations.

DOUBLE INTEGRALS (08 Hours)

Reorientation of concepts of integrals and Double integrals, Evaluation techniques, change of order of
Integration, Change of variable, Application of double integrals for evaluation of area and volume.
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TRIPLE INTEGRALS (06 Hours)

Triple integrals, Evaluation techniques, Application of triple integrals for evaluation of volume.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours= 60 Hours)

3. | Tutorials

1 Tutorial will be based on Ordinary Differential Equations-I

2 Tutorial will be based on Ordinary Differential Equations-II

3 Tutorial will be based on applications of ODE-I

4 Tutorial will be based on applications of ODE-II

5 Tutorial will be based on Beta and Gamma functions-I

6 Tutorial will be based on Beta and Gamma functions-I|

7 Tutorial will be based on some special functions and series solutions-|

8 Tutorial will be based on some special functions and series solutions-ll

9 Tutorial will be based on double integrals

10 | Tutorial will be based on triple integrals.

4. Books Recommended:

1 E. Kreyszing, "Advanced Engineering Mathematics", John Wiley & Sons, Singapore, International
Student Edition, 2015.

2 J. S. De, "Calculus", Thomson Asia, Singapore, 2003.

3 P. O'Neel, "Advanced Engineering Mathematics", Thompson, Singapore, Indian Edition, 2002.

4 F. B. Hildebrand, "Methods of Applied Mathematics", PHI, New Delhi, 1968.

5 C. R. Wiley, "Advanced Engineering Mathematics", McGraw Hill Inc., New York Edition, 1993.
Additional Reference Books

1 B. V. Ramana, "Higher Engineering Mathematics", The McGraw-Hill Inc., New Delhi, 2007.

2 G. E. Hay, "Vector and Tensor Analysis", Dover Publications, 2012.

Subject Code:##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4)EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)




Annexure-|
Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Mathematics
Dual Degree Programme: Bachelor of Technology and Master of Technology
in Mathematics and Computing

S. Pal and S. C. Bhunia, "Engineering Mathematics", Oxford University Press, New Delhi, 2015.

M. L. Boas, "Mathematical Methods in the Physical Sciences", John Wiley & Sons, Edition 2005.

J. N. Kapur, "Mathematical Models in Biology and Medicine", East West Press, New Delhi, 1985.
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1. Course Outcomes (COs):
At the end of the course, students will be able to:

co1 elaborate the number system

Cco2 demonstrate the data types operators library functions, etc., of C and C++ language.

Cco3 develop computer code using control statements, arrays, structures, and pointers in C and C++.
co4 design user-defined functions in C and C++

CO5 utilizing the concept of object-oriented programming.

2. Syllabus

NUMBER SYSTEMS (04 Hours)

Introduction and type of Number system, Conversion between number system, Arithmetic operations
in different number systems, Signed and unsigned number system.

C PROGRAMMING BASICS (10 Hours)

Characteristics of C language, Identifiers, and keywords, Data types, Constants and Variables, Types of
C Constants, Types of C Variables, Declarations and Statements, Representation of expressions,
Classification of Operators and Library Functions for Data input and output statements, Form of a C
Program, Formatted input and output statements, Comments in a C Program.

CONTROL STATEMENT, DATA STRUCTURES, POINTERS (12 Hours)

Decision Control Instruction, Loop control instructions, case-control instructions, One-dimensional
array of numbers and characters, Two-dimensional array, Introduction and development of user-
defined functions, Different types of Variables and Parameters, Structure and union, Introduction to
pointers, Pointer arithmetic, Array of pointers, Pointers, and functions, Pointers and structures, File
handling operations.

FUNCTIONS (07 Hours)

Functions, Passing the arguments, return values from functions, Recursion, Header Files Design, File
handling operations, Read and Write to Secondary Devices, and Read and Write to Input and Output
Ports.

C++ PROGRAMMING: INTRODUCTION (12 Hours)
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Need of Object-Oriented Programming, Characteristics of Object-Oriented Languages, C++ and C, Input,
output statements, Comments, Objects, and Classes: defining the class, using the class, Constructors,

Objects as function arguments, Operator Overloading: Overloading unary operators, Overloading
binary operators, Data conversion. Inheritance: Derived Class and Base Class, Derived Class

Constructors, Overriding Member Functions, Multiple Inheritance.

Practical's will be based on the coverage of the above topics separately.

(30 Hours)

(Total Contact Time: 45 Hours + 30 Hours= 75 Hours)

Practical

Practical based on basics of C programming

Practical based on CONTROL STATEMENT and loops using C programming

Practical based on the array using C programming

Practical based on POINTERS in using C programming

Practical based on structures using C programming

Practical based on Function using C programming

Practical based on CONTROL STATEMENT and loops using C++ programming

Practical based on the array using C++ programming

L @ |N|o |V |s | W N

Practical based on POINTERS in using C++ programming

=
o

Practical based on structures using C++ programming

[y
[N

.| Practical based on Function using C++ programming

[E
N

.| Practical based on Objects and Classes using C++ programming

[EEN
w

.| Practical based on Operator Overloading using C++ programming

[EEN
=

Practical based on inheritance using C++ programming

Books Recommended:

Gottfried B.S., “Programming with C, Schaum’s outline Series”, 2/E, Tata McGraw-Hill, 2006.

N

Brian W. Kernighan and Dennis M. Ritchie, “The C Programming language”, 2/E, Prentice Hall PTR

publication, 1988.

E. Balagurusamy, “Programming in ANSI C”, 6/E, Tata Mc-Graw Hill, 2012.

Pradip Dey, “Programming in C”, 2/E, Oxford University Press, 2012.

Robert Lafore, “Object-Oriented Programming in C++”, 4th Ed. SAMS, Indianapolis, Indiana, USA, 2002.

bW

YashavantKanetkar, “Let Us C++”, BPB Publications, India, 2020.
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1. Course Outcomes (COs):

At the end of the course, students will be able to:

co1 Show enhanced reception towards the use of English language.
COo2 Choose and employ appropriate words for professional communication.
co3 Develop sentences and text in English coherently and formally.
Cco4 Demonstrate overall improvement in oral communication.
COo5 Analyze and infer from written and oral messages.
2. | Syllabus
COMMUNICATION (05 Hours)

Introduction to Communication, Different Forms of Communication, Barriers to Communication and
some remedies, Non-Verbal Communication — Types, Non-Verbal Communication in Intercultural
Context

VOCABULARY AND USAGE OF WORDS ‘ (05 Hours)

Common Errors, Synonyms, Antonyms, Homophones, and Homonyms; One Word Substitution;
Misappropriations; Indianisms; Redundant Words.

LANGUAGE THROUGH LITERATURE (09 Hours)

Selected short stories, essays, and poems to discuss nuances of the English language.

LISTENING AND READING SKILLS ‘ (06 Hours)

Types of listening, Modes of Listening-Active and Passive, Listening and note-taking practice, Practice
and activities, Reading Comprehension (unseen passage- literary /scientific/technical),Skimming and
scanning, fact vs opinion, Comprehension practice

SPEAKING SKILLS ‘ (10 Hours)

Effective Speaking, JAM, Presentation Skills- types, preparation, and practice. Interviews- types,
preparation and mock interview; Group Discussion- types, preparation, and practice

‘ (10 Hours)

Prerequisites of effective writing, Memo-types, Letter Writing- types, Email etiquette and Netiquette,
Résumé-types, Report Writing and its types, and Editing.

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)
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Tutorials

=

Letter and Resume

Group Discussion

Presentation Skills (Individual)

Role Play on Nonverbal communication

Group Presentation

Debate

Body language and intercultural communication

Listening Activities

O 00| N| o O | W[ N

Editing

[ERY
o

Report Writing

[any
[EEY

Mock interviews

[ERY
N

JAM

Books Recommended:

Kumar, Sanjay and Pushp, Lata. Communication Skills, 2™ Edition, OUP, New Delhi, 2015.

Raman, Meenakshi & Sharma Sangeeta. Technical Communication Principles and Practice, 3™ Edition,
OUP, New Delhi, 2015.

Raymond V. Lesikar and Marie E Flatley.Basic Business Communication skills for Empowering the Internet
generation. Tata McGraw Hill publishing company limited. New Delhi 2005.

Courtland L. Bovee, John V. Thill, and Mukesh Chaturvedi. “Business Communication Today.” Ninth
Edition. Pearson, 2009.

Mike Markel. “Practical Strategies for Technical Communication,” Bedford/ St. Martin's Second Edition,
2016

Laura J. Gurak and John M. Lannon. “Strategies for Technical Communication in the Workplace,” Pearson,
2013.
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1. Course Outcomes (COs):
At the end of the course, students will be able to:
co1 Enhance the basic principles of physics related to solid-state physics, quantum mechanics,
photonics, and electromagnetism.
Cco2 Illustrate the various physical phenomena with interpretation based on the mathematical
expressions involved.
co3 Apply the concepts/principles to solve the problems related to solid-state physics, quantum
mechanics, photonics, and electromagnetism.
Cco4 Analyze and examine the solution to the problems using physical and mathematical concepts
involved.
Co5 Interpret and justify the results obtained from the experiments.
2. Syllabus
SOLID-STATE PHYSICS (12 Hours)

Crystallography — Crystalline and amorphous solids, Lattice and unit cell, seven crystal system and
Bravais lattices, Symmetry operation, Miller indices, Atomic radius, Coordination number, Packing
factor calculation for SC, BCC, FCC, Bragg’s law of X-ray diffraction, Rotating crystal method, Laue
Method, Powder crystal method. Nanomaterials — Introduction, Synthesis of Nanomaterials, Top
down and Bottom up approach, Ball milling, PVD method, Applications. Superconductivity — Meissner
effect, Type-l, and Type-Il superconductors. Semiconductor physics — Introduction, Direct and indirect
band gap semiconductors, Intrinsic and extrinsic semiconductors, Law of Mass action, Charge
neutrality, Hall effect.

QUANTUM MECHANICS (10 Hours)

Inadequacy of classical mechanics (black body radiation, photoelectric effect, bright line optical
spectra), Electron diffraction, de Broglie concept of matter waves, Wave and Particle duality of
radiation and matter, Heisenberg’s uncertainty principle, Interpretation of wavefunction and
probability density, Postulates of quantum mechanics, Schrodinger’s wave equation, Eigenvalues and
eigenfunctions, Superposition principle, Particle confined in one-dimensional infinite potential box.

PHOTONICS (11 Hours)

Einstein’s theory of matter radiation interaction and A & B coefficients, Properties of laser,
Spontaneous and stimulated emission, Amplification of light by population inversion, Types of lasers:
solid-state laser (Neodymium), gas lasers (CO,), Optical fiber- principle [TIR] - types-material, mode,
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refractive index-Fibre Loss-Expression for acceptance angle and numerical aperture, Application-
Communication.

ELECTROMAGNETISM (12 Hours)

Overview of electrostatics and magnetostatics — divergence and curl of the electric field, Gauss law
and its applications, polarization, Internal field, Clausius-Mossotti relation, Lorentz force, Biot-Savart’s
law and Ampere’s law, Divergence and Curl of Magnetostatic fields, Magnetic materials,
Magnetization, Faraday's law, Maxwell's equations, Continuity Equation, Wave solution of Maxwell
Equations.

Practical's will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours= 75 Hours)

Practical

1 Radiation correction

2 Prism Angle

3 Magnetic Field of Circular Coil

4 Malus’ Law: Polarization of light

5 Stefan’s Law

6 Plank’s Constant using Photovoltaic Cell
7 Diffraction Grating

8 Newton’s Ring

Books Recommended

C. Kittel, Introduction to Solid State Physics, John-Wiley, 2016.

A. Beiser, Concept of the Modern Physics, McGraw-Hill, 2008

R. Eisberg and R. Resnick, “Quantum Physics of Atoms, Molecules, Solids, Nuclei and Particles”, John-
Wiley, 2nd Edition, 2006

D. J. Griffiths, Introduction to Electrodynamics, Pearson India.

R. Resnick and D. Halliday Physics (Part | & II), Wiley 2007.
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1. Course Outcomes (COs):
At the end of the course, students will be able to:
co1 demonstrate an understanding of binary relations, functions, and binary operations, and apply
them to solve problems in abstract algebra.
Cco2 analyze the fundamentals of group theory and apply the basic concepts to prove theorems on
Groups.
Cco3 apply the concepts of Cayley's theorem and Cauchy's theorem to prove related results.
Cco4 evaluate exponential values of sines, cosines, and hyperbolic functions and to solve problems
related to trigonometry
CO5 interpret Gregory's series and Infinite product of sine and cosine.
2. | Syllabus

GROUP THEORY-UNIT-I (07 Hours)

Binary relation, Function, Binary Operation, Groups, Various properties and examples of groups,
Subgroups, Properties of subgroups, Normal subgroups and important results, Cyclic groups and their
generators, Properties of Cyclic groups.

GROUP THEORY- UNIT -lI (07 Hours)

Cosets, Lagrange's theorem, Euler theorem, Fermat's theorem (with proofs), Isomorphism and
homomorphism of groups and their examples and results, Quotient group

GROUP THEORY- UNIT -lll (07 Hours)

First, Second, and Third Isomorphism Theorems (with proofs), Direct product of groups and their
related results.

GROUP THEORY- UNIT -IV (06 Hours)

Permutations, even and odd permutations, transportation, disjoint cycles, permutation groups and
theirrelated results, Cayley's theorem, Cauchy's theorem (with proofs)

TRIGONOMETRY- UNIT -I (10 Hours)

Exponential values of sines, cosines, hyperbolic functions, Inverse circular and hyperbolic functions,
and the logarithm of the complex quantities.
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TRIGONOMETRY- UNIT -II (08 Hours)
Gregory's series, Summation of series, Infinite product of sine and cosine
Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours=60 Hours)

3. | Tutorials

1 | Tutorial will be based on topics: Groups, subgroups, etc.

Tutorial will be based on topics: Normal subgroups, cyclic groups, etc.

Tutorial will be based on topics: Cosets and Lagrange’s theorem.

Tutorial will be based on topics: Homomorphism and Isomorphism theorems.

Tutorial will be based on topics: Direct products of groups.

Tutorial will be based on Cauchy’s theorem.

Tutorial will be based on circular and hyperbolic trigonometric functions.

Tutorial will be based on the logarithm of the complex quantities.

O 00| N| o | | W[ N

Tutorial will be based on Summations of the series.

[EEN
o

Tutorial will be based on the Infinite product of sine and cosine.

Books Recommended

N.S. Gopalakrishnan, "University Algebra," New Delhi: New Age International (P) Limited, 2018.

J.A. Gallian, "Contemporary Abstract Algebra," 9™ ed. Cengage Learning, 2016.

J.B. Fraleigh, "First Course in Abstract Algebra," 3™ ed. New Delhi: Narosa Publishing House, 2003.

S.L. Loney, "Plane Trigonometry-1," Palala Press, 2016.

uir|wiN|R|P+

S.L. Loney, "Plane Trigonometry-Il," Palala Press, 2016.
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1. Course Outcomes (COs):
At the end of the course, students will be able to:

co1 demonstrate the knowledge of Successive Differentiation
Cco2 Analyze and apply concepts of derivatives of multivariable functions.
co3 plot the curves in Cartesian, polar, and parametric forms.
Co4 analyze the Fourier series, Fourier Integral, and Fourier transform of a function
CO5 apply the concept of vector calculus to engineering problems
2. | Syllabus

DIFFERENTIAL CALCULUS (07 Hours)

Differentiation of Hyperbolic and Inverse Hyperbolic Functions. Successive Differentiation, standard
forms, Leibnitz's theorem and applications, Power series, Expansion of functions, Taylor's and
Maclaurin's series. Curvature, Radius of curvature for Cartesian curve with the application.

PARTIAL DIFFERENTIATION ‘ (10 Hours)

Functions of several variables, Limits and continuity, Partial differentiation, Euler's theorem for
homogeneous function, Modified Euler's theorem, and Taylor's and Maclaurin's series for two
variables. Tangent plane and Normal line, Error and Approximation, Jacobians with properties,
Extreme values of a function of two variables, Lagrange's methods of undetermined multipliers

CURVE TRACING \ (06 Hours)

Envelopes, Concavity, Convexity, Multiple points, Classification of double points, tangents at the origin,
Asymptotes (Cartesian and polar form), Curve tracing (Cartesian, polar and parametric forms).

FOURIER SERIES \ (07 Hours)

Definition, Fourier series with an arbitrary period, particularly periodic function with period 2m.
Fourier series of even and odd function, Half range Fourier series.

FOURIER INTEGRAL AND FOURIER TRANSFORMS ’ (07 Hours)

Fourier Integral theorem, Fourier sine and cosine integral complex form of integral, Inversion formula
for Fourier transform, Fourier transforms of the derivative of a function.

VECTOR CALCULUS ‘ (08 Hours)

Scalar and vector point function, differential operator, gradient, directional derivative, divergence, curl
and Laplacian operator with their properties, Line integral, Surface Integral, Volume integral, Green's,
Gauss and Stokes theorem (with proofs) & applications.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours=60 Hours)
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3. Tutorials

1 Tutorial will be based on Differential Calculus-I

2 Tutorial will be based on Differential Calculus-II

3 Tutorial will be based on Partial Differential Equations-I

4 Tutorial will be based on Partial Differential Equations-II

5 Tutorial will be based on Curve Tracing-I

6 Tutorial will be based on Curve Tracing-II

7 Tutorial will be based on the Fourier Series-I

8 Tutorial will be based on the Fourier Series-I

9 Tutorial will be based on the Fourier Integral and Transformation.

10 | Tutorial will be based on Vector Calculus.
4. | Books Recommended
1 | J. Stewart, "Calculus," Thomson Asia, Singapore, 2003.
2 | P. O'Neil, "Advanced Engineering Mathematics," Thompson, Singapore, Ind. Ed. 2002.
3 | E.Kreyszing, "Advanced Engineering Mathematics," John Wiley & Sons, Singapore, Int. Student Ed. 2015.
4 | C.R. Wiley, "Advanced Engineering Mathematics," McGraw Hill Inc., New York Ed. 1993.
5 | F. B. Hildebrand, "Methods of Applied Mathematics," PHI, New Delhi, 1968.

Additional Reference Books

1 | B.V.Ramana, "Higher Engineering Mathematics", The McGraw-Hill Inc., New Delhi, 2007.
2 | S. Pal and S. C. Bhunia, "Engineering Mathematics", Oxford University Press, New Delhi, 2015.
3 | Bali and lyengar, "Engineering Mathematics," Laxmi Publications, New Delhi, 2004.
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FUNDAMENTAL OF PYTHON PROGRAMMING
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1. Course Outcomes (COs):
At the end of the course, students will be able to:
co1 learn the basics of programming using Python
CO2 familiarize with object-oriented programming concepts
Cco3 use different Python Libraries
Co4 write code using functions, files, and exception handling
CO5 implement Python to mathematics and computer science problems
2. Syllabus
INTRODUCTION TO PYTHON, DATA TYPES, CONTROL STRUCTURES, DATA (12 Hours)

ANALYSIS &VISUALIZATION

Overview of programming and programming languages, Introduction to Python programming,
Features of Python, Python installation and setup, Python IDLE and basic operations, Writing and
executing Python programs, Variables and data types (integers, floats, strings, Booleans), Basic
operations (arithmetic, comparison, logical), Input/output operations (print (), input()), Conditional
statements (if, elif, else), Looping constructs (for, while), Break, continue, and pass statements,
Introduction to popular Python libraries (e.g., NumPy, Pandas, Matplotlib), Introduction to data
analysis and visualization in Python, working with data using Python libraries (e.g., Pandas,
Matplotlib).

FUNCTIONS AND OBJECT-ORIENTED PROGRAMMING (06 Hours)

Defining and calling functions, Function parameters and return values, Scope and lifetime of
variables, Introduction to object-oriented programming (OOP), Classes and objects in Python,
Constructors and destructors, Inheritance, and polymorphism.

FILE HANDLING, EXCEPTION HANDLING, AND INTRODUCTION TO ML & AL (05 Hours)

Opening, reading, and writing text and binary files, File modes and file objects, Exception handling
using try, except, else, and finally, handling specific exceptions, Introduction to machine learning
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and its applications, Introduction to popular Python libraries for machine learning (e.g., scikit-learn,
TensorFlow).

APPLICATIONS OF PYTHON IN COMPUTATIONAL ALGEBRA (08 Hours)

Basic mathematical operations using Python, working with math libraries (e.g., math, random),
Solving for x; Expanding terms; Creating and accessing Matrices using Sympy and Numpy; Prime
factorization; Solving inequalities; Summation and Products; Algebra of polynomials; Finding roots
of polynomials; Complex numbers; Logarithm properties; Arithmetic sequences; Geometric
sequences; Maxima and minima of functions; Even and odd functions.

PYTHON FOR TRIGONOMETRY AND CALCULUS (08 Hours)

Plotting random phase angles; converting angles and radians; plotting curves of trigonometric
functions; Calculus — computing limits of a function, derivatives of functions, plotting tangent lines,
finding critical points; partial derivatives; Indefinite integrals; definite integrals; the area between
curves; First-order and second-order ordinary differential equations.

ADVANCED APPLICATIONS OF PYTHON IN LINEAR ALGEBRA AND STATISTICS (06 Hours)

Row and column vectors; algebra of vectors — dot product, adding, scalar multiplication; Matrix
multiplication; Matrix inverse; solving system of linear equations; Eigenvalues and Eigenvectors.
Graphical presentation of data; Measure of central tendency — Mean, Median and Mode, Variance,
and standard deviation.

Practical's will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours=75 Hours)

Practical

Program to calculate the sum and average of a list of numbers using functions.

Program to read data from a CSV file using the Pandas library and perform data analysis.

Program to plot a sine wave and cosine wave using Matplotlib.

AW IN]IFP | W

Program to perform basic arithmetic operations (addition, subtraction, multiplication, division) using
functions.

Program to create a class representing a student and calculate their grades based on certain criteria.

Program to create a class representing a graph and perform basic operations like adding nodes, edges,

Program to handle exceptions while reading a file and display appropriate error messages.

Program to implement linear regression using the scikit-learn library for a given dataset.

O | |[N|o|u,

Program to calculate the roots of a quadratic equation using the math library.

Program to generate a random matrix using the NumPy library and perform matrix multiplication.
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11 | Program to compute the derivative of a given function using symbolic mathematics with SymPv.

12 | Program to calculate the definite integral of a function using numerical integration methods from SciPyv.

13 | Program to calculate the mean, median, and mode of a list of numbers using NumPyv and statistics.

14 | Program to solve a system of linear equations using NumPy.

15 | Program to calculate the eigenvalues and eigenvectors of a matrix using NumPy.

4. | Books Recommended

1 Timothy A Budd, “Exploring Python”, Tata McGraw Hill, New Delhi. Michel Dawson, “Python
Programming for Absolute Beginners”, Third Edition, Course Technology Cengage Learning Publications,
2013.

2 Allen B. Downey, Think Python: How to Think Like a Computer Scientist, second edition, O'Reilly Media,
Inc, 2015.

3 Bill Lubanovic, Introducing Python, O'Reilly Media, Inc. 2nd Edition, November 2019.

4 Amit Saha, Doing Math with Python Use Programming to Explore Algebra, Statistics, Calculus, and More,
No Starch Press, 2015.

5 Robert Johansson, Numerical Python: Scientific Computing and Data Science Applications with NumPy,
SciPy, and matplotlib, Apress,2018.

6 David A. Ham , Object-oriented Programming in Python for Mathematicians Paperback, 2023.
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DIGITAL GATES AND ELECTROMAGNETIC CIRCUITS
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1. Course Outcomes (COs):
At the end of the course, students will be able to:
co1 explain the basic concepts and terminology of number systems, binary codes and logic
gates
Cco2 interpret the basic relations of logic gates conversations by using Boolean algebra
co3 interpret the dielectrics and polarization and their applications in electrostatics
co4 explain magnetization in materials and magnetic fields in matter
CO5 analyze the magnetization in materials and their applications
2 Syllabus
INTRODUCTION, NUMBER SYSTEM (07 Hours)

Digital & Analog System, Logic Levels and Pulse Waveforms, Elements of Digital Logic, Functions of
Digital Logic, Digital Integrated Circuits, The Decimal Number System, The Binary Number System,

Representation of Signed Numbers and Binary Arithmetic in Computers, Different Number Systems.

BINARY CODES & LOGIC GATES (02 Hours)

Different Codes, and Gates, Inhibit circuits, 7400 series ICs, ANSI/IEEE Standard Logic symbols,

Pulsed operation of Logic Gates

BOOLEAN ALGEBRA (07 Hours)

Logic Operations, Axioms and Laws of Boolean Algebra, Duality, Reducing Boolean Expressions,

Boolean Expression and Logic Diagrams, Converting AND/OR/Invert Logic to NAND/NOR logic,

Determination of Output level from the diagram

ELECTRIC FIELDS IN MATTER (09 Hours)

Conductors, Dielectrics, Polarization, The field of Polarized object, The electric displacement, Boundary

Conditions, Conduction, and convection currents, Ohm's law

BOUNDARY VALUE PROBLEMS (09 Hours)
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Laplace equation in one, two, and three-dimensions, 1%t and 2™ uniqueness theorem, Classic image
problem, Induced surface charge, Force and energy, other image problems, Separation of variables,
Multipole expansion

MAGNETIC FIELDS IN MATTER (09 Hours)

Magnetization in materials, The field of a magnetized object, The auxiliary field H, Linear and non-
linear media, Magnetic boundary conditions.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours=75 Hours)

3. | Practical
1 Digital Integrated Circuits, Representation of Signed Numbers and Binary Arithmetic in Computers
2 Inhibit circuits, Pulsed operation of Logic Gates , Reducing Boolean Expressions
3 Converting AND/OR/Invert Logic to NAND/NOR logic, Determination of Output level from the diagram
4 Wheatstone Bridge
5 Melde’s Experiment
6 Decay Constant/ Probability
7 Carey Foster Bridge
8 Magnetic Field of Earth
9 Vibrational and Deflection Magnetometer
10 Two Bean Interference by Fresenl Bi Prism and Fresenl Mirror
4. | Books Recommended
1 M. N. O. Sadiku, Elements of Electromagnetics, Oxford University Press, 2003.
2 | J. D. Jackson, Classical Electrodynamics, Wiley,2012.
3 Mark Zemansky, Richard Dittman, Heat and Thermodynamics, McGraw Hill Education,2017.
4 | D. J. Griffiths, Introduction to electrodynamics, Prentice-Hall of India Private Limited, 2015
5 | A. Beiser, S. Mahajan and S. R. Choudhary, Concepts of Modern Physics, McGraw Hill Education, 2015.
6 | Floyd T. L, Jain R. P,, Digital Fundamentals, Dorling Kindersley (India) Pvt Ltd 2008.
7 | Morris Mano M. Digital Logic & Computer Design, Dorling Kindersley (India) Pvt. Ltd. 2008.
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Foundation Course of Data Science

MA136 3|02 04
1. Course Outcomes (COs):

At the end of the course, students will be able to:

co1 acquaint with the properties data

C02 Find correlation of data

Cco3 Apply regression on data

CO4 Learn Sampling from population

CO5 analyse Data Collection Methods

2 Syllabus

Introduction (09 Hours)

Data Science and Big Data, Facets of Data, Data Science Process, Defining Research Goals
Retrieving Data, Data Preparation, Exploratory Data Analysis, Build the Models, Presenting Findings
and Building Applications, Data Mining, Data Warehousing, Basic Statistical Descriptions of Data
methods.

Describing Data (07 Hours)

Types of Data, Types of Variables, Describing Data with Tables, Graphs for Quantitative Data, Graph
for Qualitative (Nominal) Data, Misleading Graph, Describing Data with Averages, Describing
Variability, Normal Distributions and Standard (z) Scores

Describing Relationships-I ‘ (07 Hours)

Correlation, Scatter Plots, Correlation Coefficient for Quantitative Data, Coefficient of Multiple
Correlation, Properties of Correlation

Describing Relationships-II ‘ (08 Hours)

Regression, Interpretation of R2, Multiple Regression Equations, Regression Towards the Mean

Sampling ‘ (05 Hours)
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Introduction, Population Parameter & Sample Statistic, Sampling, Probabilistic Sampling, Non-
Probability Sampling, Advantages and disadvantages of non-probability sampling

Data Collection Methods ‘ (09 Hours)

Different Data collection method, Questionnaire design, Role of interviewers, Data gathering and
processing, Estimation, Weighting, Sampling Error, Non-Sampling Error, Quality Measurement

Tutorial will be based on the coverage of the above topics separately. ‘ (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours=75 Hours)

Tutorial

1. Tutorial on Basic of Data

2. Tutorial on types of Data

3. | Tutorial on Data Visualization

4. | Tutorial on correlation

5. Tutorial on multiple correlation

6. Tutorial on Regression

7. | Tutorial on multiple Regression

8. | Tutorial on Sampling

9. Tutorial on Data Collection Method
10. | Tutorial on Sampling Error

Books Recommended

1 Cathy O’Neil and Rachel Schutt, “ Doing Data Science, Straight Talk From The Frontline”, O’Reilly, 2014.

2 Jiawei Han, Micheline Kamber and Jian Pei, “ Data Mining: Concepts and Techniques”, Third Edition.
ISBN 0123814790, 2011.

3 Mohammed J. Zaki and Wagner Miera Jr, “Data Mining and Analysis: Fundamental Concepts and
Algorithms”, Cambridge University Press, 2014.

4 Matt Harrison, “Learning the Pandas Library: Python Tools for Data Munging, Analysis, and
Visualization , O’Reilly, 2016.

5 S.P.Gupat, “Statistical Methods”, Sultan Chand & Sons, New Delhi, 2012.
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INDIAN VALUE SYSTEM AND SOCIAL CONSCIOUSNESS
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1. Course Outcomes (COs):

At the end of the course, the students will be able to
CO1 | interpret the important values that need to be cultivated

CO2 | analyse the cultures depicted in Ramayana, Mahabharata, Jainism and Buddhism

CO3 | review the structure of Indian knowledge system

CO4 | discuss the significance of constitution of India

CO5 | demonstrate social responsibility

2. | Syllabus

HUMAN VALUES AND CONSCIOUSNESS (08 Hours)

Human Values Definition and Classification of Values; The Problem of Hierarchy of Values and
their Choice; Self-Exploration; ‘Basic Human Aspirations; Right understanding, Relationship
and Physical Facility; fulfilment of aspirations; Understanding Happiness and Prosperity,
Harmony at various levels.

What Is Consciousness? ; Can We Build A Conscious Machine?; Levels Of Consciousness; Mind,
Matter And Beyond; Holistic Lifestyle; Dealing With Anxiety; Connecting Mind To Brain; Minds,
Brains, And Programs.

INDIAN CULTURE AND HERITAGE (07 Hours)

Culture and its salient features: The Vedic — Upanishadic Culture and society, Human
aspirations in those societies; Culture in Ramayana and Mahabharata: The Ideal Man and
Woman, Concepts Maitri, Karuna, Seela, Vinaya, Kshama, Santi, Anuraga — as exemplified in
the stories and anecdotes of the Epics; The Culture of Jainism: Jaina conception of Soul, Karma
and liberation, Buddhism as a Humanistic culture; The four Noble truths of Buddhism; Vedanta
and Indian Culture;

INDIAN KNOWLEDGE SYSTEM (08 Hours)

Indian knowledge as a unique system, Place of Indian knowledge in mankind’s evolution,
Relevance of Indian knowledge to present day and future of mankind, Nature of Indian
Knowledge; Structure of Indian Knowledge: Types of knowledge (para, apara), The scientific
and the unscientific, Instruments for gaining and verifying knowledge, Knowledge traditions:
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Lineages, Instruments - debate, epistemology and pedagogy, The inverted tree — axiomatic,
deductive, empirical knowledge, and evolution of knowledge; Disciplines of Study: A brief
outline of the subjects, the major contributions and theories along with timelines where
relevant: Mathematics; Astronomy; Physical Sciences; Cosmogony; Language studies;
Astrology; Moral studies/righteousness; Statecraft and political philosophy

INDIAN CONSTITUTION (04 hours)

History of Making of the Indian Constitution; Philosophy of the Indian Constitution: Preamble;
Salient Features; Contours of Constitutional Rights & Duties; Organs of Governance:
Parliament; Composition; Qualifications and Disqualifications; Powers and Functions

SOCIAL RESPONSIBILITY (03 Hours)

Social Responsibility: Meaning and Importance, Different Approaches of Social Responsibility.
Social Responsibility of Business towards different Stakeholders. Evolution and Legislation of
CSR in India.

(Total Contact Time: 30 Hours)

3. | Books Recommended

1 | D. K. Chaturvedi, Professional Ethics Values and Consciousness, Ane Books Pvt. Ltd., 2023.

2 | R.R. Gaur, R Sangal, G. P.Bagaria, Human Values and Professional Ethics, Excel Books, New Delhi,
2010.

3 | A.N. Tripathi, Human Values, New Age Intl. Publishers, New Delhi, 2004.

4 | P RRao, Indian Heritage and Culture, Sterling Publishers Pvt. Ltd, 1988.

5 | D. Singh, Indian Heritage and Culture, APH Publishing Corporation, 1998.

6 | Sri Prashant Pole, Treasure Trove of Indian knowledge, Prabhat Prakashan, 2021.

7 | Sri Suresh Soni, Sources of our cultural heritage, Prabhat Prakashan, 2018.

8 | D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
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VISION & MISSION

INSTITUTE VISION

To be one of the leading Technical Institutes
disseminating globally acceptable education,
effective industrial training and relevant
research output.

INSTITUTE MISSION

To be a globally accepted centre of excellence
in technical education catalyzing absorption,
innovation, diffusion and transfer of high
technologies resulting in enhanced quality for

DEPARTMENT VISION

In-line with the vision of the institute, to be a
well reputed department with global
acceptance and to produce highly skilled and
knowledgeable chemical engineering
graduates, post graduates and doctorates
capable of delivering the best output to the
society.

DEPARTMENT MISSION

To be one of the top engineering departments
with excellent research work in the fields
related to Chemical Engineering and offering
technical knowhow to the stake holders.

all the stake holders.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

Students of B. Tech. in Chemical Engineering Program will

PEO 1: Have successful career in the diversified area of chemical engineering industry and/or
higher studies by acquiring knowledge in fundamentals of chemical engineering at global
level.

PEO 2: Analyze and design contemporary chemical engineering issues with environmental
and social awareness as well as ethical responsibility.

PEO 3: Exhibit professional approach, effective communication skills, leadership qualities
and team work in their profession and adapt to modern trends by engaging in lifelong learning.

PROGRAM OUTCOMES (P

Students of B. Tech. in Chemical Engineering Program will be able to

PO 1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO 2. Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

PO 3. Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

PO 4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and

synthesis of the information to provide valid conclusions.



PO 5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering
activities with an understanding of the limitations.

PO 6. The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

PO 7. Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

PO 8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

PO 9. Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO 10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO 11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

PO 12. Life-long learning: Recognize the need for, and have the preparation and ability to

engage in independent and life-long learning in the broadest context of technological change.

PROGRAM SPECIFI TCOMES (P

PSO 1: To apply and evaluate Chemical Engineering Principles to design and improve chemical
processes and equipments in conventional and emerging areas of chemical and allied fields.
PSO 2: To apply acquired knowledge of chemical engineering professionally and ethically for

the benefits of society by providing sustainable solutions.



TEACHING SCHEME

Sr. Subject Code | Scheme | Credits | Notional
No. L-T-P | (Min.) | hours of
Learning
(Approx.)
First Semester (1%t year of UG)
1 Introduction to Chemical Engineering CH101 | 3-1-0 4 70
2 Energy and Environment in Chemical EG111 | 3-1-0 4 70
Engineering
3 Mathematics MA107 | 3-1-0 4 70
4 Engineering Drawing ME110 | 2-0-4 4 100
5 Applied Chemistry CY107 | 3-0-2 4 85
6 Workshop Practice ME105 | 0-0-4 2 60
7 Indian Value System Social Consiousness | HS120 | 2-0-0 2 35
Total 24 490
8 Vocational  Training /  Professional | CHVO1/ | 0-0-10 5 200 (20 x
Experience CHPO1 10)
(Optional) (Mandatory for Exit)
Second Semester (1% year of UG)
1 Process Calculations CH102 | 3-1-0 4 70
2 Unit Processes CH104 | 3-0-0 3 55
3 Fundamentals of  Computer and | CS110 | 3-0-2 4 85
Programming
4 English and Professional Communication | HS110 | 3-1-0 4 70
5 Numerical ~ Methods in  Chemical | CH106 | 3-1-0 4 70
Engineering
Total 19 350
6 Vocational — Training /  Professional | CHV02/ | 0-0-10 5 200 (20 x
Experience CHPO2 10)
(Optional) (Mandatory for Exit)
Third Semester (2" year of UG)
1 Mechanical Operations CH201 | 3-1-2 5 100
2 Fluid Flow Operations CH203 | 3-1-2 5 100
3 Heat Transfer Operations CH205 | 3-1-2 5 100
4 Mass Transfer Operations-I CH207 | 3-1-0 4 70
5 Elective CH2AA | 3-X-X 3/4 55/70/85
Total | 22-23 | 425-455
6 Vocational — Training /  Professional | CHVO03/ | 0-0-10 5 200 (20 x
Experience CHPO3 10)
(Optional) (Mandatory for Exit)
Fourth Semester (2" year of UG)
1 Chemical Engineering Thermodynamics—1I | CH202 | 3-1-0 4 70
2 Mass Transfer Operations — I1 CH204 | 3-1-2 5 100
3 Chemical Reaction Engineering-I CH206 | 3-1-2 5 100
4 Professional Ethics, Economics and | MG210 | 3-1-0 4 70
Business Management
5 Elective CH2BB | 3-X-X 3/4 55/70/85
Total | 21-22 | 395-425
6 Minor / Honor (M/H#1) CH2CC | 3-X-X 4 70/85
7 Vocational  Training /  Professional | CHV04/ | 0-0-10 5 200 (20 x
Experience CHPO4 10)

(Optional) (Mandatory for Exit)
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1. Course Outcomes (COs):

At the end of the course, the students will be able to

COl

Recognize and identify problems associated with characterization, handling, processing, and
transportation of bulk solids encountered in process industries.

CO2

Analyze and estimate the effects of different types of forces on fluid particle interactions in
unit operations

CO3

edict behavior of fluid solid system based on the process variables.

CO4

Calculate efficiency and the size of the unit operations based on the desirable performance

CO5

Design different fluid solid separation equipment

CO6

Devise effective strategies to enhance problem solving skills.

Syllabus

INTRODUCTION AND PARTICLES AND POWDER | (08 Hours)
CHARACTERIZATION

Overview of different operations with real Industrial examples, Particle size measurements,
Describing the Size of Single Particle and Populations of Particles, Particle size distribution
and Conversion between Distributions, Particle shape characterization, Bulk properties
measurement, characterization of powder flowability, methods of size measurements, Sieve
analysis.

SIZE REDUCTION (04 Hours)

Size reduction of solids, Mechanism of size reduction, Models for Predicting Energy
Requirement and Product Size Distribution, Types & Classification of size reduction
equipment, Crushers and Ball mills, Types of Milling Circuit: Open and closed-circuit
grinding.

BEHAVIOUR OF SINGLE PARTICLE AND MULTIPLE PARTICLES | (06 Hours)
IN A FLUID

Settling of a single particle in fluid, Stokes’ law, Drag force and drag coefficient, Different
settling regimes, Free Settling and Hindered settling, Richardson-Zaki law, Batch settling test,
design of sedimentation tank, Separation of solids from liquid

FLUID FLOW THROUGH A PACKED BED OF PARTICLES & (06 Hours)
THEORY OF FILTRATION

Estimation of packed bed parameters, Prediction of pressure drop using Kozeny-Carman
Equation, Ergun’s equation, Types of filtrations, Constant pressure and constant rate filtration,
Filtration equipments: Plate and frame filter press, pressure leaf filter, and rotary filter

FLUIDIZATION OF SOLIDS (03 Hours)

Estimation of fluidized bed parameters, Prediction of pressure drop and minimum fluidization
velocity using Ergun’s equation, Types of fluidizations.




PHYSICAL SEPARATORS (09 Hours)

Mechanisms of Particle separation, Gas-Cyclone separation, Electrostatic Precipitator, Fabric
filters, Centrifugal Separators, Flotation, Jigging, Magnetic separation processes.

SIZE ENLARGEMENT (AGGLOMERATION) [(03 Hours)

Types of Forces affecting Agglomeration, Wetting, Nucleation and Growth mechanisms,
granulation, Types of granulators.

MIXING OF PARTICULATE MATERIALS AND STORAGE OF (04 Hours)
POWDERS

Random mixing and perfect mixing, segregation of particles, mechanisms of segregation,
Equipments for mixing of particles and powders. Solids, Storage, Transportation and Handling
of Solids.

HEALTH EFFECTS OF PARTICULATE MATERIALS (02 Hours)

(Total Contact Time: 45 Hours + 15 Hours + 30 Hours = 90 Hours)

3. | Tutorials

.| Problems to calculate equivalent spherical diameter and calculation of specific surface area.

2. | Problems related to the particle size distribution and conversion of particle size distribution

3. | Problems for calculation of different types of mean size of particles and specific surface area
of powder.

4. | Problems for calculation of energy requirement using Rittinger’s law, Kick’s law and Bond’s
law.

5. | Problem for estimation of particle size distribution using selection function and breakage
distribution function

6. | Problems for calculation of drag force, drag coefficient and terminal settling velocity using
Stokes’ law, Newton’s law and Ricardson-Zaki equation.

7. | Problem for design of sedimentation tank using batch settling test data.

8. | Problems to calculate pressure drop through packed bed using Ergun’s equation.

9. | Problems to calculate minimum fluidization velocity of fluidized bed system.

10. | Problems related to calculation of filtration time, washing time of plate and frame filter press.

11. | Problem for design of gas cyclone: Calculation of cyclone diameter, cut size and number of
cyclones.

12. | Problems for calculation of air to cloth ratio for fabric filter and determination of size and
number of filter bags.

13. | Problem for design of Electrostatic precipitator (ESP): Calculation of particle migration
velocity, efficiency of ESP.

14. | Problem related to measurement of quality and mixing index of solid —solid mixtures.

15. | Problems related to the calculation of bulk properties of powder such as bulk density, tapped

density, porosity and flowability index.




Practicals

Measurements of bulk and flow properties of different powders

2. | To study powder compaction behaviour of powder

3. | Measurement of angle of repose of different powders.

4. | Particle size measurement and analysis by sieve analysis.

5. | Particle size and shape analysis by image processing.

6. | Study of particle size reduction by ball milling.

7. | Study of sedimentation behaviour of CaCOj3 Suspension by batch settling test

8. Study of flow of fluid through packed bed and estimation of pressure drop.

9. Study of flow through fluidized bed with and estimation of minimum fluidization velocity.

10. | The prediction of pressure drop through packed bed using artificial neural network and virtual

lab

| The separation of particles by cyclone separator

121 The study of powder mixing using V type blender

5. | Books Recommended

1 | Martin Rhodes, "Introduction to Particle Technology", 2nd Edition, John Wiley & Sons, 2008

2 | McCabe W.L., Smith J.C., Harriott P., "Unit Operations of Chemical Engineering", 6th & 7th
Eds., McGraw-Hill, New York, 2001 & 2005.

3 | Foust A.S., Wenzel L.A., Clump C.W., Maus L., Anderson L.B. “Principles of Unit
Operations”, 2" Edition, John Wiley & Sons, New York, 1980.

4 | Coulson J.M., Richardson J.F., “Chemical Engineering”, Vol. 2, 5" Ed., Elsevier, New Delhi,
2002.

5 | http://www.ide.iitkgp.ac.in/Pedagogy_view/example.jsp?USER_1D=82

online pedagogy course.
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1. Course Outcomes (COs):
At the end of the course, students will be able to

CO1 | Predict the velocity profile and flow behaviour in various types of systems

CO2 | Calculate pressure loss in different types of flow systems

CO3 | Calculate power requirement for fluid transport

CO4 | Compare and select appropriate types of fluid moving machineries for fluid transport

COS | Justify the use of specific fluid moving machineries

COG6 | Evaluate discharge coefficient of various flow meters, select appropriate flow meters, and
justify the selection of flow meters for a variety of flow conditions

2. | Syllabus

1 | INTRODUCTION (03 Hours)
Definition of Unit Operations, Definition and basic concepts of fluid, Properties of fluids,
Stress, Deformation, Dimensional analysis.

2 | FLUID STATICS AND ITS APPLICATIONS (5 Hours)
Nature of fluids: Incompressible and compressible fluids, Pressure concepts, Hydrostatic
equilibrium in gravitational and centrifugal field, Manometers, Inclined manometer,
Continuous gravity decanter and centrifugal decanter.

3 | FLUID FLOW PHENOMENA (5 Hours)
Types of flow, Potential flow, One dimensional flow, Laminar flow, Reynolds number,
Newtonian and non-Newtonian fluids, Velocity gradient and Rate of shear, Viscosity of
gases and liquids, Turbulent flow, Nature of turbulence, Eddy viscosity, Eddy diffusivity
of momentum, Flow in boundary layers, Laminar and turbulent flow in boundary layers,
Boundary layer formation in straight tube and flat plates, Boundary layer thickness,
Boundary layer separation and wake formation.

4 | BASIC EQUATIONS OF FLUID FLOW AND THEIR (07 Hours)
APPLICATIONS
Stream line and stream tubes, Average velocity, Mass velocity, Continuity equation,
Momentum balance, Navier-Stokes equations, Bernoulli’s equation.

5 | FLOW OF INCOMPRESSIBLE FLUIDS (08 Hours)

Flow of incompressible fluids in pipes, Friction factor, Laminar flow of Newtonian and
non-Newtonian fluids, Turbulent flow in pipes and closed channels, Effect of roughness,
Friction factor chart, Drag reduction in turbulent flow Friction factor in flow through
channels of noncircular cross section, Friction from changes in velocity or direction, Effect




of fittings and valves, Practical use of velocity heads in design, Minimization expansion
and contraction losses.

6 | FLOW OF COMPRESSIBLE FLUIDS AND ITS APPLICATIONS (4 Hours)
Continuity equations, Velocity of sound, Stagnation temperature, Processes of
compressible flow.

7 | FLUID FLOW MEASUREMENTS (3 Hours)
Fluid flow measurement: Venturi meter, Orifice meter, Rotameter, Pitot tubes, etc.

8 | FLUID MOVING MACHINERIES (5 Hours)
Transportation and metering of fluids, Pipe, fitting and valves, Construction, working and
characteristic features of various types of pumps, compressors, blowers and fans

9 | APPLICATIONS OF FLUID MECHANICS (5 Hours)
Flow past immersed bodies: Drag, Drag coefficients, Flow through beds of solids, Particle
motion, Terminal velocity, Hindered settling, Settling and rise of bubbles and drops,
Fluidization, Introduction to computational fluid dynamics.

(Total Contact Time: 45 Hours + 15 Hours + 30 Hours = 90 Hours)
3. | Tutorials
1 | Reynolds number
2 | Flow behaviour
3 | Fluid statics
4 | Fluid flow phenomena and basic equations
5 | Flow of incompressible fluids
6 | Flow of compressible fluids
7 | Flow measurement
8 | Fluid moving machineries, etc.
9 | Quiz

J—
el

Assignments / Mini projects & presentation on related topics

=

Practical

Experiment on equivalent length of pipe fittings

Experiment on Reynolds number

Experiment on viscosity by Stokes’ law

Experiment on Bernoulli’s theorem

Experiment on venturimeter

Experiment on rotameter

N N | B W N -

Experiment on orifice meter




8 | Experiment on characteristics of the centrifugal pump

9 | Experiment on flow through 'V’ notch

10 | Experiment on flow through rectangular notch

11 | Experiment on cativation

12 | Experiment on Darcy’s law

13 | Virtual Lab experiments

5. | Books Recommended

1 | F. M. White, Fluid Mechanics, 9" Ed., McGraw Hill, 2022

2 | G. K. Batchelor, An Introduction to Fluid Dynamics, 2"¢ Ed., Cambridge Univ Press, 2000.

3 | V. Gupta V., S. K. Gupta, Fluid Mechanics and Its Applications, 3 Ed., New Age International
Publ., 2015.

4 | W. L. McCabe, J. C. Smith, P. Harriott P., Unit Operations of Chemical Engineering", 70 Ed.,
McGraw-Hill, New York, 2017.

5 | R.B. Bird, W. E. Stewart, E. N. Lightfoot, Transport Phenomena, 2nd ed., John Wiley & Sons,

2006.
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Course Outcomes (COs):
At the end of the course, the students will be able to

COl

Explain conduction, convection and radiation principles and applications.

CO2

Mathematically model heat transfer problems

CO3

Estimate heat transfer coefficient for convection.

CO4

Identify the type of heat transfer model that needs to be applied.

CO5

Analyze the performance of heat exchangers.

CO6 | Select evaporator for industrial applications.

Syllabus

INTRODUCTION (02 Hours)

Modes of heat transfer: conduction, convection and radiation, Mechanism and applications.

CONDUCTION (06 Hours)

General conduction equation in Cartesian coordinate, Steady state conduction through Plane,
Cylindrical and Spherical walls, Steady state conduction with heat generation, Transient heat
conduction and Lumped heat capacity analysis.

EXTENDED SURFACES (04 Hours)

Different types of fins, Temperature profile and heat transfer of fins, effectiveness and fin
efficiency

FORCED CONVECTION (08 Hours)

Hydrodynamic and thermal and boundary layer, Internal and external forced convection in
laminar and turbulent flow, Flow in circular and non-circular tubes, Cylinder in cross flow,
Flow across banks of tubes, Convection correlations.

NATURAL CONVECTION (04 Hours)

Physical considerations, Laminar and turbulent free convection on a vertical surface, Empirical
correlations, Free convection within parallel plate channels and encloser, Combined free and
forced convection

BOILING AND CONDENSATION (06 Hours)

Boiling modes, Pool boiling, Pool boiling correlation, Forced convection boiling, Laminar and
turbulent film condensation on a vertical surface, Film condensation of radial systems,
Condensation in horizontal tubes, Dropwise condensation.

HEAT EXCHANGERS [ (06 Hours)

Heat Exchanger Types: Double pipe heat exchanger, Shell-and-tube heat exchanger, Spiral and
Plate heat exchanger, Extended surface heat exchanger and Compact heat exchanger, Overall
heat transfer coefficient, Heat exchanger analysis: LMTD Method and Effectiveness-NTU
method, LMTD correction factor, Fouling factor, Heat exchanger design and performance
calculations.




EVAPORATION AND CRYSTALIZATION | (05 Hours)

Different types of evaporators, Single effect and Multi-effect evaporators, Material and Heat
balance in single and multi-effect evaporators. Equilibrium in crystallization, operation and
equipment.

RADIATION | (4 Hours)

Fundamental concepts, Radiation heat fluxes, Blackbody radiation, Emission from real
surfaces, Absorption, reflection, and transmission by real surfaces, Kirchhoff’s law, View
factor, Blackbody radiation exchange, Radiation exchange between opaque, diffuse, gray
surfaces in an enclosure.

TUTORIALS WILL BE BASED ON THE COVERAGE OF THE ABOVE |(15 Hours)
TOPICS SEPARATELY

(Total Contact Time: 45 Hours + 15 Hours + 30 Hours = 90 Hours)

Tutorials

Tutorial is based on conduction through composite wall of plane, cylindrical and spherical
wall

Tutorial is based on conduction in with heat generation of different boundary conditions

Tutorial is based on heat transfer in fins of infinite length and finite length with insulated end

Tutorial is based on heat transfer in fins of finite length with convection from fin end

Tutorial is based on transient heat conduction using lumped heat capacity

Tutorial is based on hydrodynamic and thermal boundary layers

Tutorial is based on forced convection on external surfaces

Tutorial is based on forced convection on flow across banks of tubes

O oo Q| O U] K| W]

Tutorial is based on forced convection on internal flows

p—
(e

Tutorial is based on natural convection

[
[

Tutorial is based on pool boiling and film condensation

p—
\]

Tutorial is based on material and energy balance for a single effect evaporator

p—
(O8]

Tutorial is based on overall heat transfer coefficient and LMTD method

—_—
N

Tutorial is based on Effectiveness-NTU method for heat exchanger analysis

p—
(9]

Tutorial is based on radiation fluxes and view factor

Practicals

Experiment on Heat transfer through composite wall at different temperature.

Experiment on Thermal conductivity of insulating powder (Asbestos powder).

Experiment on Heat transfer in double pipe heat exchanger in laminar flow.

Experiment on Heat transfer in double pipe heat exchanger in turbulent flow.

Experiment on Heat transfer by forced convection.

Experiment on Heat transfer coefficient in natural convection.

Experiment on Heat transfer in double pipe heat exchanger in parallel flow.

Rl ] N | | WL N

Experiment on Heat transfer in double pipe heat exchanger in counter-current flow.




9 | Experiment on Shell and tube heat exchanger.

10 | Experiment on Heat transfer by radiation: Stefan-Boltzmann Law.

11 | Experiment on Heat Transfer in Agitated Vessel.

5. | Books Recommended

1 | Hollman, J. P., Heat Transfer — Basic Approach, 10" Edition, McGraw-Hill Pub., 2010.

2 | Incropera, F.P., DeWitt, D.P., Bergman T.L., Lavine A.S., Incropera’s Principles of Heat and
Mass Transfer, Global Edition, Wiley India Edition, 2019.

3 | Geankoplis C. J., Transport Processes and Separation Process Principles, Pearson, 4th Edition
2012.

4 | Suryanarayana, N. V., Engineering Heat Transfer, 2nd Edition, Penram International Publishing
(D) Private Ltd., Mumbai, 2015.

5 | Kern, D. Q., Process Heat Transfer, McGraw-Hill Int. Edition, New York, 1997.
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Course Outcomes (COs):
At the end of the course, the students will be able to

CO1 | Explain a scope of mass transfer operations in chemical industries.
CO2 | Determine diffusivity and flux for compounds present in gas, liquid and solid system.
CO3 | Analyze the mechanism of mass transfer in various systems related to chemical engineering
and estimate mass transfer coefficient.
CO4 | Estimate the gas-vapor properties and Estimate number of stages using graphical and
analytical methods for separation operations excluding distillation.
COS | Design (process design) the equipment for distillation operation (single stage and multiple
stages) using graphical and analytical methods.
2.
Syllabus
INTRODUCTION (02 Hours)

Introduction to Mass Transfer Operation: classification & method.

DIFFUSION AND MASS TRANSFER (12 Hours)

Molecular diffusion in fluids, Steady state diffusion (both gases & liquids), Diffusivity of
liquids & gases, Diffusion in solids.

MASS TRANFER COEFFICIENTS (06 Hours)

Mass Transfer co-efficient in laminar & turbulent flow, Mass, Heat and Momentum transfer
analogies.

INTER PHASE MASS TRANSFER (06 Hours)

Equilibrium, Diffusion between phases, Material balance, Stages and efficiency.

DISTILLATION (14 Hours)

VLE data, Flash, differential and continuous distillation, McCabe-Thicle and Ponchon-Savarit
method, Distillation in a packed column, Azeotropic, extractive, molecular and
multicomponent distillation, Reactive distillation.

HUMIDIFICATION (05 Hours)

Vapor-gas mixtures, Psychrometric properties, Adiabatic and non-adiabatic operations,
Cooling towers.

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. | Tutorials

Problems based on the topics covered during the theory classes

Problems based on diffusion and flux




Problems based on mass transfer coefficients
Problems based on estimation of number of stages
Problems based on psychrometric properties

Problems based on process design aspects of distillation

4. | Books Recommended

1 | Treybal R.E., “Mass-Transfer Operations”, 3" Ed., McGraw-Hill, New York, 1981.

2 | McCabe W.L, Smith J.C., Harriott P., “Unit Operations in Chemical Engineering”, 6" & 7%
Eds., McGraw-Hill, New York,2001 & 2005.

3 | Coulson J.M., Richardson J.F., Backhurst J. R., Harker J.H. “Chemical Engineering” Vol. 1. 6"
Ed. Elsevier, New Delhi, 2004.

4 | Dutta, B. K., “Principles of Mass Transfer and Separation Process” PHI Learning Pvt Ltd., New
Delhi, 2007.

5 | Cussler E.L., “Diffusion: Mass Transfer in Fluid Systems”, 2MEd., Cambridge University Press,

Cambridge, 1997.
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1. Course Outcomes (COs):
At the end of the course, the students will be able to
CO1 | Understand and apply the laws of thermodynamics for open and closed systems to set up the
energy balances and to solve them for various thermodynamic processes
CO2 | Evaluate thermodynamic properties of pure substances using various PVT equations-of-
state
CO3 | Calculate heat transfer associated with processes involving phase changes and reactions.
CO4 | Calculate the change in thermodynamic properties for the ideal and real fluid systems
CO5 | Calculate the system states and energy rate of turbine, compressor, pumps etc.
and asses the environmental & safety aspects in chemical engineering
COG6 | Estimate the energy requirement of thermodynamics cycles and processes.
y. |Syllabus
INTRODUCTION AND FIRST LAW OF THERMODYNAMICS (07 Hours)
Introduction and Fundamentals of Thermodynamics Systems and variables, Work, Heat,
Reversible and Irreversible Processes, internal energy, First Law: Closed and Open Systems,
enthalpy, equilibrium state, phase rule, heat capacity, Steady and Transient Processes,
Significance of Chemical Engineering Thermodynamics
PROPERTIES OF PURE SUBSTANCES (09 Hours)
Thermodynamics diagrams; Equation of states; Generalized correlations and acentric factor;
Estimation of thermodynamic properties.
HEAT EFFECTS (05 Hours)
Heat capacities of gases as a function of temperature of liquids and solids, sensible heat, heat
of vaporization, heat of reaction etc.
SECOND AND THIRD LAW OF THERMODYNAMICS (05 Hours)
Concept of entropy, reversible heat engine, entropy change and irreversibility, third law of
thermodynamics.
THERMODYNAMIC PROPERTIES OF FLUID (08 Hours)
Mathematical relation among thermodynamic functions, Maxwell’s relations, Interrelation
between H, S, U, G, Cp, Cv, properties of single- and two-phase system. Residual properties
using equation of state
THERMODYNAMICS OF FLOW PROCESS (07 Hours)
Throttling process, flow through nozzles, turbine, compressor, and pump with problems
REFRIGERATION AND LIQUEFACTION: (04 Hours)




Carnot refrigeration cycle, Vapor compression refrigeration cycle, liquefaction processes.

TUTORIALS WILL BE BASED ON THE COVERAGE OF THE (15 Hours)
ABOVE TOPICS SEPARATELY

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. | Tutorials

1 | Problem related to Introduction and First Law of Thermodynamics

2 | Problem related to Introduction and First Law of Thermodynamics

3 | Problem related to Introduction and First Law of Thermodynamics

4 | Problem related to Properties of pure substance

5 | Problem related to Properties of pure substances

C | Problem related to Properties of pure substances

7 | Problem related to Heat Effects

8 | Problem related to Heat Effects

9 | Problem related to Second and third law of thermodynamics

10 | Problem related to Second and third law of thermodynamics

11 | Problem related to Thermodynamic properties of Fluid

12 | Problem related to Thermodynamic properties of Fluid

13 | Problem related to Thermodynamics of flow process

14 | Problem related to Thermodynamics of flow process

15 | Problem related to Refrigeration and Liquefaction

4. | Books Recommended

1 | 1. Smith J. M., Van Ness H. C., M.M. Abbott, “Introduction to Chemical Engineering
Thermodynamics™, 6 Ed., McGraw-Hill, New York, 2001

2 | Rao Y. V. C., “Chemical Engineering Thermodynamics”, Universities Press Limited,
Heydrabad, 1997.

3 | Kyle, B.G., "Chemical and Process Thermodynamics”, 2" Ed., Prentice-Hall of India, New
Delhi, 1990.

4 | Sandler, S.I., "Chemical and Engineering Thermodynamics", 2" Ed., Wiley, New York, 1989.

5 | Koretsky, M.D., “Engineering and Chemical Thermodynamics”, 2" Ed., Wiley, New York,

2009
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MASS TRANSFER OPERATIONS-II

Course Outcomes (COs):
At the end of the course, the students will be able to

COl1 | Explain the mass transfer principles with reference to solid-liquid, gas-liquid, liquid-liquid
contact.

CO2 | Evaluate the scope of absorption, adsorption, liquid-liquid extraction, crystallization, leaching
and drying.

CO3 | Design (process design) the equipments for absorption, adsorption and liquid-liquid
extraction.

CO4 | Recommend suitable mode of operation and equipment for absorption, adsorption, liquid-
liquid extraction, crystallization, leaching and drying.

CO5 | Determine the time of drying and rate of drying for removal of moisture.

CO6 | Appraise the concept of novel separation like membrane separation, supercritical fluid
extraction, microwave assisted extraction, ultrasound assisted extraction, etc.

2. |Syllabus

ABSORPTION (09 Hours)

Equilibrium, Material balance for single component transfer, Multi-stage and packed tower
operation (Equilibrium approach and rate approach), Graphical and analytical method for tray/
stage determination, Multi-component system, Non-isothermal operation, Absorption with
chemical reaction.

EQUIPMENT FOR GAS-LIQUID OPERATIONS (03 Hours)

Sparged and agitated vessels, Venture scrubber, Wetted wall towers, Tray and packed towers,
Mass transfer coefficients for packed towers, Hydrodynamic considerations.

LIQUID-LIQUID EXTRACTION (09 Hours)

Liquid equilibria, Stage-wise extraction, Graphical and analytical method for tray/ stage
determination, Stage type extractor, Differential extractor.

ADSORPTION AND ION-EXCHANGE (07 Hours)

Adsorption equilibria, Stage-wise and continuous operations, Graphical and analytical method
for tray/ stage determination, Principle of ion exchange, Equipments for adsorption and ion
exchange.

DRYING (06 Hours)

Equilibrium, Batch and continuous drying, Mechanism and rate of drying, Equipments.

LEACHING (04 Hours)

Steady state and unsteady state operations, Methods of calculation, Equipments.

CRYSTALLIZATION (03 Hours)

Equilibrium, Operations and equipment.




INTRODUCTION TO RECENT SEPARATION TECHNIQUES (04 Hours)

Membrane separation, Supercritical fluid extraction, Microwave assisted extraction, etc.

(Total Contact Time: 45 Hours + 15 Hours + 30 Hours = 90 Hours),

3. | Tutorials
Problems based on the topics covered during the theory classes
Problems based on liquid liquid extraction
Problems based on absorption
Problems based on adsorption
Problems based on drying
4. | Practicals
1 | Diffusion coefficient and Mass transfer coefficient
2 | Crystallization
3 | Vapor-liquid equilibria and Psychrometric properties
4 | Differential Distillation and Azeotropic Distillation
5 | Steam Distillation and Hydrodistillation
6 | Ternary Diagram (Selection of a solvent)
7 | Liquid-liquid Extraction (Single/Multiple stages)
8 | Freundlich Isotherm and Adsorption in Packed Bed Column
9 | Leaching using conventional techniques (Batch stirring, Soxhlet extraction, Open reflux
extraction) and novel techniques (Microwave/Ultrasound assisted extraction)
9 | Demo: Gas Chromatograph and UV-Vis Spectrophotometer
10 | Demo: Pervaporation and Adsorption
11 | Experiments through virtual lab
5. | Books Recommended
1 | Treybal R.E., “Mass-Transfer Operations”, 3™ Ed., McGraw-Hill, New York, 1981.
2 | McCabe W.L, Smith J.C., Harriott P., “Unit Operations in Chemical Engineering”, 61" & 7
Eds., McGraw-Hill, New York,2001 & 2005.
3 | Coulson J.M., Richardson J.F., Backhurst J. R., Harker J.H. “Chemical Engineering” Vol. 1. 61"
Ed. Elsevier, New Delhi, 2004.
4 | Dutta, B. K., “Principles of Mass Transfer and Separation Process” PHI Learning Pvt L.td., New
Delhi, 2007.
5 | Foust, A. S., Wenzel, A. L., Clump, C. W., Maus, L., Andersen, L. B. “Principles of Unit

Operations”, 2nd Ed., John Wiley & Sons, Singapore, 2004.




B.Tech. II (Chemical Engineering) Semester — IV Scheme L|T!|P| Credit

CHEMICAL REACTION ENGINEERING-I

CH206 31112 05

Course Outcomes (COs):
At the end of the course, the students will be able to

COl

Discuss kinetics of homogeneous reactions and applications

CO2

Solve kinetics, constant volume and variable volume batch reactor problems

CO3

Design for single and multiple reactions

CO4

Analyze the performance of CSTR and PFR

CO5

Design for Series-parallel reaction

CO6

Estimate heats of reaction from thermodynamics and product distribution

Syllabus

INTRODUCTION (02 Hours)

Chemical kinetics, Classification of reactions, Variables affecting the rate of reaction, Reaction
rate

KINETICS OF HOMOGENEOUS REACTIONS (05 Hours)

Concentration dependent term and temperature dependent terms of rate equation, Single and
multiple reactions, Elementary and non-elementary reactions, Molecularity and order of
reaction, Rate constant, Representation of reaction rate, Kinetic models, Temperature
dependency from Arrhenius’ law, thermodynamics, various theories, Activation energy,
Searching for the reaction mechanism

INTERPRETATION OF BATCH REACTOR DATA (10 Hours)

Constant volume batch reactor, Variable volume batch reactor, Integral method and differential
method of analysis of kinetic data, Temperature and reaction rate

INTRODUCTION TO REACTOR DESIGN (02 Hours)

Types of reactors, PFR, CSTR etc., Material & energy balances single ideal reactor, Space-
time and space-velocity, Holding time, Introduction of non-ideal flow

DESIGN FOR SINGLE REACTIONS (10 Hours)

Size comparison of single reactors, General graphical comparison, Multiple reactor system,
Recycle reactor, Autocatalytic reactions

DESIGN FOR MULTIPLE REACTIONS SYSTEMS (08 Hours)

Reaction in parallel, Reaction in series, Series-parallel reaction and applications

TEMPERATURE & PRESSURE EFFECTS (04 Hours)

Single & multiple reactions, Heats of reaction from thermodynamics, Product distribution




INDUSTRIAL APPLICATIONS (02 Hours)

Types of reactors used in industries, Advanced chemical reactors

INTRODUCTION TO BIOCHEMICAL REACTION ENGINEERING | (02 Hours)

Types of bio-reactors, Design, scale-up, operation and control of bio-reactors, Kinetics of
biochemical reactions

Tutorials will be based on the coverage of the above topics separately (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours + 30 Hours = 90 Hours)

w

Tutorials

Activation energy using Arrhenius law

Rate equation for non-elementary reaction

Arrhenius law and Temperature dependence

Representation of reaction rate and order of reaction

Size comparison of PFR and MFR

Space time and space velocity

Calculation of throughput for Recycle Reactor

Volume calculation for different arrangement of reactors

Series-parallel reaction

O|R| R[N N B[WDI—

Production Distribution

=

Practical

Integral method of analysis of kinetic data

Differential method of analysis of kinetic data

Activation energy and frequency factor

Half-life method

Pseudo first order reaction

Study of reaction kinetics in Batch Reactor

Study of reaction kinetics in Mixed Flow Reactor

Study of reaction kinetics in Plug Flow Reactor

Testing of kinetic data using Artificial Neural Network

O|R|R| I[NNI —

Temperature dependency on Production Distribution

i

Books Recommended

[S—

Levenspiel O., “Chemical Reaction Engineering”, 3 Ed., John Wiley & Sons,
Singapore,1998.

Fogler H.S., “Elements of Chemical Reaction Engineering”, 4" Ed., Prentice-Hall, NJ, 2006

(O8]

Smith J. M., “Chemical Engineering Kinetics”, 3 Ed., McGraw-Hill, New York, 1981.

Froment G.F., Bischoff K.B., “Chemical Reactor Analysis and Design”, 2" Ed., John
Wiley & Sons, Singapore, 1990.

Inamdar S.T.A., “Biochemical Engineering — Principles and Concepts”, Prentice-Hall of
India, New Delhi, 2007.




B.Tech. II (Chemical Engineering) Semester — IV Scheme LiTlp Credit

PROFESSIONAL ETHICS, ECONOMICS AND BUSINESS
MANAGEMENT

MG210 31110 04
1. Course Outcomes (COs):
At the end of the course, the students will be able to
CO1 | Develop knowledge regarding Professional ethics
CO2 | Develop knowledge of Economics in engineering
CO3 | Develop managerial skills to become future engineering managers
CO4 | Develop skills related to various functional areas of management (Marketing Management, Financial
Management, Operations Management, Personnel Management etc.)
CO5 | Build knowledge about modern management concepts
CO6 | Develop experiential learning through Assignments, Management games, Case study discussion,
Group discussion, Group presentations etc.
2.
Syllabus
PROFESSIONAL ETHICS (6 Hours)

Introduction, Meaning of Ethics, Approaches to Ethics, Major attributes of Ethics, Business Ethics,
Factors influencing Ethics, Importance of Ethics, Ethics in Management, Organizational Ethics, Ethical
aspects in Marketing, Mass communication and Ethics - Television, Whistle blowing, Education — Ethics
and New Professional, Intellectual Properties and Ethics, Introduction to Professional Ethics,
Engineering Ethics

ECONOMICS (8 Hours)

Introduction To Economics, Applications & Scopes of Economics, Micro & Macro Economics, Demand
Analysis, Demand Forecasting, Factors of Production, Types of Cost, Market Structures, Break Even
Analysis

MANAGEMENT (15 Hours)

Introduction to Management, Features of Management, Nature of Management, Development of
Management Thoughts — Scientific Management by Taylor & Contribution of Henry Fayol,
Coordination & Functions of Management, Centralization & Decentralization, Decision Making;
Fundamentals of Planning; Objectives & MBO; Types of Business Organizations: Private Sector, Public
Sector & Joint Sector; Organizational Behaviour: Theories of Motivation, Theories of Leadership

FUNCTIONAL MANAGEMENT (14 Hours)

Marketing Management: Core Concepts of Marketing, Marketing Mix (4p), Segmentation — Targeting
— Positioning, Marketing Research, Marketing Information System, Concept of International Marketing,
Difference Between Domestic Marketing & International Marketing; Operations Management:
Introduction to Operations Management, Types of Operation Systems, Types of Layouts, Material
Handling, Purchasing & Store System, Inventory Management; Personnel Management: Roles &
Functions of Personnel Manager, Recruitment, Selection, Training; Financial Management: Goal of
Financial Management, Key Activities In Financial Management, Organization of Financial
Management, Financial Institutions, Financial Instruments, Sources of Finance

MODERN MANAGEMENT ASPECTS (2 Hours)

Introduction To ERP, e — CRM, SCM, RE — Engineering, WTO, IPR Etc.




TUTORIAL: Case Study Discussion, Group Discussion, Management games
andAssignments / Mini projects & presentation on related Topics

(15 Hours)

(Total Contact Time: 45 Hours + 15 Hours= 60 Hours)

3. | Tutorials

Case Study Discussion

Group Discussion

Management games

G VY Y

Assignments / Mini projects & presentation on related Topics

4. | Books Recommended:

1 | Balachandran V. and Chandrasekaran, Corporate Governance, Ethics and Social Responsibility,
PHI, 2" Edition, 2011

2 | Prasad L.M., Principles & Practice of Management, Sultan Chand & Sons, 8" Edition,2015

3 | BangaT. R. & Sharma S.C., Industrial Organisation & Engineering Economics, Khanna
Publishers, 25" Edition, 2015

4 | Everett E. Adam, Ronald J. Ebert, Production and Operations Management, Prentice Hall of India,
5th edition, 2012

5 | Kotler P., Keller K. L, Koshi A.& Jha M., Marketing Management — A South Asian Perspective,
Pearson, 14" Edition, 2014

6 | Tripathi P.C., Personnel Management & Industrial Relations, Sultan Chand & sons, 21 Edition,
2013

7 | Chandra P., Financial Management, Tata McGraw Hill, 9" Edition, 2015

ADDITIONAL REFERENCE BOOKS / FURTHER READING:

1 | Crane A. & Matten D., Business Ethics: Managing Corporate Citizenship and Sustainability in the
Age of Globalisation, Oxford University, 2010

2 | Fritzsche D. J., Business Ethics: A Global and Managerial Perspectives, McGraw Hill Irwin,
Singapore, 2004

3 | Mandal S. K., Ethics in Business and Corporate Governance, Tata McGraw Hill, 2011
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Sr. Subject Code Scheme | Credits | Notional
No. L-T-P (Min.) | hours of
Learning
(Approx.)
First Semester (1% year of UG)
1 Engineering Graphics CE101 2-0-4 4 100
2 Surveying-| CE103 3-1-2 5 100
3 Environmental Pollution and Management CE105 3-0-0 3 85
4 | Mathematics-| MA109 | 3-1-0 4 |70
5 English and Professional Communication HS110 3-1-0 4 70
Total 20 395
6 Vocational Training / Professional Experience CEVO1 0-0-10 5 200
- (Optional) (Mandatory for Exit) CEPO1 (20 x 10)
Second Semester (1% year of UG)
1 Mechanics of Materials CE102 3-0-2 4 85
2 Building Technology CE104 3-0-2 4 85
3 Material Science CY108 3-0-2 4 85
4 Mathematics Il - MA108 | 3-1-0 4 |70
5 Innovation, Incubation and Entrepreneurship MG110 | 3-1-0 4 70
| 6 Indian Value System and Social Consciousness HS120 2-0-0 2 35
' Total | 22 | 430
7 Vocational Training / Professional Experience CEV02 0-0-10 5 200
e {Optional) (Mandatory for Exit) CEPO2 (20 x 10)
| Third Semester (2™ year of UG) -
1 Hydraulic Engineering CE201 3-1-2 5 100
2 Environmental Engineering CE203 3-1-2 5 100
3 | Building & Town Planning B CE231 [ 3-1-2 5 100
4 Surveying || CE207 3-1-2 5 100 |
& Elective CE2AA 3-X-X 3/4 55/70/85
Total | 23-24 | 455
|| Fourth Semester (2™ year of UG)
1 Concrete Technology CE202 3-0-2 4 85
| 2 Highway Materials & Construction CE204 3-0-2 4 85
'3[ Soil Mechanics CE232 | 3-1-2 5 | 100
4 Elementary Structural Mechanics CE206 3-0-2 4 85
5 Elective CE2BB 3-X-X 3/4 55/70/85
Il - Total | 20-21 | 410-440
6 | Minor / Honor (M/HH1) CE2CC | 3-X-X 4 | 70/85
7 Vocational Training / Professional Experience CEV04 0-0-10 5 200
(Optional) (Mandatory for Exit) CEPO4 (20 x 10)
Fifth Semester (3™ year of UG) |
1 Design of Steel Structures | CE301 | 3-022 | 4 |85

Subject Code: ##nXX; ft: Department Identity, n: Year, XX: Subject Sequence number XX: last digit 0

(subject offered in bo
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (El

th ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
ective), Subjects list

for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,

5C: Science Subject (offered combinedly by depa rtments) (SVNIT Surat)
Curriculum SVNIT Surat (58" Senate, 31 May 2023)




CE 201 Hydraulic Engineering

)]

1. Course Outcomes (COs)

At the end of the course, the students will be able to:

CO1

Apply linear momentum and energy equation in fluid flow problems

CcOo2

Analyse laminar and turbulent flows through close conduits

Cco3

Analyze the growth of Boundary layer over flat plate

CO4

Compute and analyse flow in open conduit

COs5

Analyse the flow through pumps and turbines

2. Syllabus

FLUIDS PROPERTIES AND HYDROSTATICS (08 Hours)
Fluid continuum, fluid properties, hydrostatic forces on plain and curved surfaces, stability of floating and
submerged bodies, pressure measurements.

FLUID KINEMATICS AND DYNAMICS (08 Hours)

Concept of fluid particles, stream lines, path lines, differential forms of continuity equation, stream function,
translation, deformation, rotation, circulation and vorticity of fluid elements, , stream function, potential function,
flow net, acceleration of fluid elements; System and control volume. Steady linear momentum equation, Euler’s
equation for one-dimensional flow, Bernoulli’s equation including its applications for fluid flow problems.

BOUNDARY LAYER THEORY (03 Hours)
Concept and thickness of laminar and turbulent boundary layers over flat plates, boundary layer separation and
their control.

LAMINAR AND TURBULENT FLOWS (08 Hours)

Reynolds experiments, Reynolds number and classification of laminar, transition and turbulent flows, flow
development in laminar and turbulent flows, shear stress distribution, Hagen Poiseuille’s equation, Coquette flow;
characteristics of turbulent flows, Reynolds shear stresses, Prandtl’s mixing length theory, velocity distributions in
closed conduit flows with hydro dynamically smooth and turbulent flows, friction factor.

APPLICATION OF FLUID FLOWS THROUGH PIPES (04 Hours)
Major and minor head losses, pipes in series and parallel, pipes with equivalent diameter and length, Total energy
and hydraulic gradient lines, analysis of water distribution network.

DIMENSIONAL ANALYSIS (02 Hours)
Development of functional relationships for fluid flows, pertinent and superfluous variables, Physical model laws,
scale effect, distorted and undistorted models.

FLOWS AND CONCEPT OF SPECIFIC ENERGY IN OPEN CONDUITS (08 Hours)

Classification of open conduits flows, velocity and pressure distributions, applications of energy and momentum
equations in open channels, development of uniform flows, resistance law, efficient channel section, section
factors, specific energy and depth-discharge diagrams, critical flow, hydraulic jump.

INTRODUCTION TO PUPMS (04 Hours)

Classification of pumps, working principles and components of centrifugal pumps, velocity vector diagram and
work done by centrifugal pumps, single and multistage pumps, Pumps in parallel and series, efficiency of pumps,
operating characteristics of centrifugal pump.



3. Practical

Determination of metacentric height.

Estimation of hydraulic coefficients for orifice.

Calibration of rectangular and triangular notches.

Calibration of Venturi meter and orifice meter.

Verification of Bernoulli’s principle.

Friction factors for laminar and turbulent flows for single and multiple pipes.
Characteristics of Forced and free vortex.

Measurement of velocity distribution using Pitot tube and Current meter.
Development of specific energy diagram.

10. Characteristics of Hydraulic jump.

11. Operating characteristics of centrifugal pumps.

VoA kW=

(Total Lectures: 45 hours, Tutorial: 14 hours)

4. Books Recommended

W R Fox and A T McDonald, Introduction to Fluid Mechanics, Wiley and Sons Inc., New York, 1998.

A K Jain, Fluid Mechanics including Hydraulic Machines, Khanna Publishers, New Delhi, 2000.

K G Ranga Raju, Flow through Open channel, Tata McGraw-Hill Publishing Company Ltd, New Delhi, 1997.
K Subramanya, Flow in Open Channels, Tata McGraw-Hill Publishing Company Ltd, New Delhi, 1998.

F M. White, Fluid Mechanics, The McGraw Hill Companies, New York,2008

kW=

5. Mapping of COs and POs

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COl1 | 2 1 1 1 1 1 1 1 1 1 1 1
CO2 | 2 1 1 1 1 1 1 1 1 1 1 1
COo3 |2 1 1 1 1 1 1 1 1 1 1 1
CO4 | 2 1 1 1 1 1 1 1 1 1 1 1
COs5 |2 1 1 1 1 1 1 1 1 1 1 1

1-Low 2-Moderate 3-High

6. Mapping of COs and PSOs

PSO1 | PSO2 | PSO3
COl |2 2 2
Cco2 |1 1 1
Co3 |1 1 1
Co4 |1 1 1
COs |1 1 1

1-Low 2-Moderate 3-High



CE 203 Environmental Engineering L|T|P|C

1. Course Outcomes (COs)

At the end of Course, the students will be able to:

COl1 Analyze water quality and quantity requirements for given uses

CO2 | Summarize the physical, chemical and biological characteristics of wastewater

CO3 | Design water treatment plant based on the source water quality

CO4 | Differentiate amongst various unit operations and processes for municipal

wastewater treatment with design applications

COS | Analyze different wastewater disposal options available

2. Syllabus

QUALITY AND QUANTITY OF WATER (8 Hours)
Water quality parameters — physical, chemical and microbiological, principles of their analysis. Drinking water quality
standards. Water demand — types of demand, variation in demand, population forecast. Sources of water - Intake structures

WATER TREATMENT (10 Hours)
Need for water treatment. Process details and design considerations of treatment units such as aeration, sedimentation,
coagulation and flocculation, filtration, disinfection, and water softening.

WATER DISTRIBUTION SYSTEMS (4 Hours)

Pumps and pumping stations. Pipes, Pipe appurtenances. Testing of water main - Distribution reservoirs - Distribution
methods — Introduction to pipe network analysis -Planning of water supply project

MUNICIPAL WASTEWATER QUANTITY AND CHARACTERISTICS (8 Hours)

Wastewater Quantity - Classification of wastewater - Sewerage system for domestic wastewater and storm water -
Collections, and appurtenances - Design and layout of sewerage systems - Maintenance of sewerage systems - Physical,
Chemical & Biological characteristics and their significance.

TREATMENT OF MUNICIPAL WASTEWATER (10 Hours)

Objectives of Wastewater treatment- Treatment methods: Unit Operations and Processes Design criteria - Design of
primary treatment System. Concepts of aerobic and anaerobic Biological treatment and removal mechanism, Design of
various biological systems. Importance of nutrient removal, Sludge treatment methods

WASTEWATER DISPOSAL (05 Hours) Land disposal, Self
purification of streams, Disposal standards, House drainage system, Septic tank application and design

(Total Lecture Hours 45, Tutorial: 15 hours)

3. Practicals

Water/wastewater quality: Determination of Turbidity, pH, alkalinity
Water quality: Hardness

Water quality: Fluoride

Water quality: Chlorides

Determination of Chlorine Demand and Chlorine Residual.
Determination of optimum coagulant dosage

Water quality: Bacteriological analysis of water.

Water and wastewater quality: Different types of solids

Water and wastewater quality: Sulphates and Phosphates

e A e



—_—

10. Wastewater: Chemical oxygen demand
11. Wastewater: Biochemical oxygen demand

Book Recommended

M L Davis, Water and Wastewater Engineering, McGraw-Hill, 2010.

Manual on Water Supply & Treatment 3™ Ed. Central Public Health & Environmental Engg. Organization, Ministry of
Urban Development, Govt. of India, New Delhi, 1999.

G L Karia, R A Christian and N D Jariwala “Wastewater Treatment Concepts & Design Approach”, PrenticeHall of
India Pvt. Ltd., New Delhi, 2023.

Manual on Sewerage and Sewage Treatment, CPH and EE Organisation, Ministry of works and housing Govt. of
India, New Delhi, 1991.

T J McGhee, "Water Supply & Sewerage", McGraw Hill International Edition, New Delhi, 1991.



B. Tech. Il (Civil) Semester - llI L T P C

CE231 Building Planning 3 1 2 5

1.

Course Qutcomes (COs)

Students will be able to

CO1- Comprehend the provisions of building bye-laws, National Building Code and relevant acts, guidelines, codes in

respect of building planning.

CO2- Understand, interpret and prepare working drawings, foundation plans and perspective drawing
CO3- Plan buildings and prepare approval drawings.

CO4- Apply the knowledge of Building Planning in Infrastructure planning as civil engineer.

CO5- Design and plan residential areas considering socio-economic factors.

2,

Syllabus

BUILDING SYSTEMS: (06 Hours )

Introduction to buildings, Classification of buildings, Factors affecting site selection and Housing Location choice,
Passive Planning.

PLANNING APPROACH: (12 Hours)

Building by—laws as per National Building Code and as per local authority, Overview of URDPFI and RERA, Process of
planning, Family requirements and analysis, Conceptual plan using bubble and line outlines, Residential building forms.
Role of Different stockholders in Planning.

BUILDINGS PLANNING: (14 Hours )

Principles of building planning, significance of sun diagram, wind diagram, orientation, factors affecting, and criteria
under Indian condition, Approach of activity analysis for Residential and public buildings, Plan preparation for
residential and Public building. Elements of human scale, Size and dimension decisions, Furniture layouts.
ARCHITECTURAL COMPOSITION: (04 Hours)

Mass Composition, Principles of elevation development-techniques, Impacts of colour and structure character,
landscaping.

BUILDING DRAWINGS: (09 Hours)

Overview of Working and approval drawings, overview of Plan permission process and ODPS, One and two
Perspective drawings, building service drawings and Fundamentals of electrical and plumbing layouts, Building drawing
software applications

LIST OF TUTORIALS

Comprehending the Technical terms

Study of Building bye-laws and National Building Code

Study of model house and comprehend the planning parameters adopted.
Study of planning parameters

Analyzing approved plan of building.

Sketching of Sub- units of Residential and Public Building

Understand and planning of Building services

Noohr~wN =

LIST OF PRACTICALS

Sketching of own residential building.

Study of Typical building plan of given building.

Planning and design of residential buildings.

Planning and design of public buildings.

Planning and design of circulation space.

Planning and design of Building services and Landscape.
. Perspective drawings.

Nooh~WN =

BOOKS RECOMMENDED:




1. Modak N.V. and V.N. Ambdekar, “Town and Country Planning and Housing”, Orient Longman Ltd., New Delhi.
(1995)

2. Hiraskar G.K. “Fundamentals of Town Planning”, Dhanpat Rai & Sons, Delhi (1993).

3. M G Shah, C M Kale and S Y Patki, Building Drawing: With an Integrated Approach to Built Environment, Tata
McGraw-Hill Education, New Dehi, 2002.

4. S M Patil, Building Services, Sachin Printers, Mumbai, 2004.

5. Y S Sane, Planning and Designing of Building, Allies Book Stall, Poona, 1990.

Mapping of CO-PO-PSO

PO1 PO2 PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
Co1 |1 3 1 1 0 1 2 2 2 1 1 1 2 1 1
Co2 | 1 3 1 1 0 2 0 2 2 1 1 1 2 2 2
CO3 | 1 3 3 2 2 3 1 3 3 2 2 3 3 3 3
CO4 |3 2 3 2 3 2 1 3 3 3 3 3 3 3 3
COS5 | 2 3 1 1 0 1 2 2 2 2 1 1 2 1 1




Surveying 11 L | T | P |Credit

CE207 3 1 2 05

1. Course Outcomes (COSs)

At the end of the Course the students will be able to:

CO1 | Understand the Concept of Alignment and importance of curve in route Survey

CO2 | Illustrate preparation of topographic map of hilly region.

CO3 | Criteria for establishment of horizontal control points

CO4 | Analyze the error in evaluated measurement from field observations

COS5 | Brief the Basics of Photogrammetry, Total Station and Geospatial Technologies

2. Syllabus

Setting Out Curve (10 Hours)
Introduction, classification of curves, Definition and Notations, Simple Circular Curves,
Methods of Setting out Curves, Compound Curve, Transition Curves, Vertical Curves

Tacheometric Survey (08 Hours)
Purpose, Principles of Tacheometry, Different Systems of Tacheometry, Various instruments,

stadia constants, analytic lens, subtense bar, field work in tacheometry, reduction of readings,

errors and precisions, Tacheometric Traversing,

Geodetic Surveying (12 Hours)
Principles - Classification if triangulation systems - Selection of stations - Signals and towers -

Baseline measurement and correction - Extension of base - base net - Satellite station -

Reduction to center - Introduction to theory of errors and technical terms

Theory of Errors (06 Hours)
Introduction, types of errors, definitions, laws of accidental errors, laws of weights, theory of

least squares, rules for giving weights and distribution of errors to the field observations,
determination of the most probable values of quantities.

Trilateration (04 Hours)
Introduction, use of triletration, Advantages and Disadvantages of Triletration, Comparison of

Triletration with Triangulation, Reconnaissance, Geometrical Figures and Precision in

Triletration, Adjustment of Triletration

Basics of Photogrammetry, Total Station and Geospatial Technologies (05 hours)
Concept of photogrammetry, Brief of EDM and Total Station Survey, Fundamental of Remote
Sensing, Overview of GIS, Introduction to GPS

(Total Lecture Hours: 45)

3. PRACTICALS / DRAWING*:

Measurement of Vertical Angle with Vernier Theodolite
Measurement of Vertical Angle with Digital Theodolite
Tacheometric Exercise with different types of Theodolites I
Tacheometric Exercise with different types of Theodolites 11
Determination of Tacheometric constant K and C

nh W=



Exercise on Triangulation Work including satellite Station

Setting out of circular Curve by Offsets from the Long Chord
Setting out of circular Curve by Rankine (Deflection Angle) Method
9. Demonstration of total station and its uses

10. Comparison between aerial photographs and map.

11. Demonstration of GPS and its uses

12. Demonstration on GIS software

13. Demonstration on Remote Sensing software

Sl B

*Student has to prepare a journal with description of practical as well as to prepare drawing of given
exercise in prescribed drawingsheet by the teacher and has to submit the same.

4. BOOKS RECOMMENDED:
1. Arora K.R., “Surveying and Levelling, Vol. II ”, Standard Publications, Delhi (2000).
2. Kanitkar T.P. and Kulkarni S.V., “Surveying and Levelling, Vol. 1I”, Vidyarthi Gruh Prakashan,

Pune(1995).

Subramanian, R., “Surveying and Leveling” Oxford University Press, New Delhi

4. James M Anderson and Adward M Mikhail, “Surveying theory and practice” 7th Edition by Tata
McGraw Hill Publication

5. W. Schofield, “Engineering Surveying”, Butterworth-Heinemann Publication, New Delhi(2001)

(98]

4. CO-PO-PSO Mapping

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1 |1 2 1 1 3 1 2 1 3 1 2 1
CcOo2 |2 1 2 1 2 3 3 3 1 1 3 3
CO3 |3 2 2 3 1 1 3 2 2 1 3 3
CO4 |1 2 3 1 3 2 2 3 3 2 3 3
CO5 |3 2 2 2 1 3 1 3 3 2 1 2

1-Low 2-Moderate 3-High

5. Mapping of COs and PSOs

PSO1 | PSO2 | PSO3
COl |3 2 2
Cco2 |2 1 1
COo3 |2 1 3
Co4 |2 2 3
COos |1 2 3

1-Low  2-Moderate 3-High



Third Semester (2" year of UG)-Elective



B.Tech. II (CE) Semester — I1I Scheme L | T |P | Credit

ENGINEERING GEOLOGY 31010 03
CE251

1. Course Outcomes (COs):

At the end of the course, the students will be able to

CO1 | Understand the fundamental principles and processes in geology

CO2 | Identify different type of rocks, their formation and mineral composition

CO3 | Analyze the effect of different structural features on the design of civil engineering
structures

CO4 | Analyze geological data by using DIPS software and its applications

COS5 | Design the structures under the given geological conditions

2. Syllabus

INTRODUCTION (10 Hours)

General geology, Earth and Earth processes, Origin, Interior and age determination of Earth, Physical geology,
Mineralogy, Petrology. Study of Igneous, Sedimentary, and Metamorphic rocks, Silicate structures, Symmetry
elements, Mineral characteristics, and Families of minerals.

PROCESSES IN GEOLOGY (11 Hours)

Igneous processes, Bowen’s reaction principle, textures and structures of plutonic and volcanic rocks, Weathering
processes, Sedimentary processes, Structures of sedimentary rocks, Effects of pressure and temperature,
Metamorphic rocks and structures, Geological work of Rivers, Sea/Oceans, Glaciers, Wind and Deposits

STRUCTURAL GEOLOGY (15 Hours)

Structural features, Beds, Folds, Joints, Faults, and their Influence on Civil structures, Rockmass description, Plate
tectonics and Sea floor spreading, Continental drift, Mechanical behavior of soils and rocks, Principles of
stratigraphy, Standard stratigraphic Time Scale, Indian stratigraphy, Distribution of various economic minerals,
their composition and mode of occurrence.

SITE INVESTIGATION (09 Hours)

Geophysical Methods: Resistivity and Seismic Refraction methods, Earthquakes, Landslides, Subsidence, Erosion,
Karst formations, Engineering properties of Rocks, Site selection for Slopes, Tunnels and Foundations, Rock as a
construction material

(Total Lecture Hours: 45)

3. | Books Recommended

1 | L G de Vallejo, & M Ferrer, Geological Engineering, CRC Press, Balkema, 2011.




2 | M P Billings, Structural Geology, 4th Edition, Pearson India, New Delhi, 2016.
3 | F G Bell, Fundamentals of Engineering Geology, Butterworth-Heinemann, Oxford, 2016.
4 | S Gangopadhyay, Engineering Geology, Oxford University Press, New Delhi, 2013.
5 | A C Mclean, & C D Gribble, Geology for Civil Engineers, 2nd Edition, E. & F. N. Spon,

London, 1995.
4. Mapping of COs and POs

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

col| 3 2 1 1 1 1 2 1 2 3 1 1
co2| 3 2 2 1 3 1 1 1 3 2 1 1
Co3 | 3 2 2 2 2 2 2 3 3 3 2 1
CcCo4 | 2 2 2 3 3 2 1 1 3 2 2 2
Co5| 3 3 3 3 3 2 3 3 3 3 3 2
1-Low 2-Moderate 3-High

5. Mapping of COs and PSOs
PSO1 PSO2 | PSO3
CO1 2 2 2
CcOo2 2 2 2
CO3 3 2 3
CO4 3 2 3
COs5 3 3 3

1-Low 2-Moderate

3-High




B. TECH. II Year LTZPC

CE252 RAILWAY ENGINEERING 31 0 4

CO1:Identity the Components of Railway Track, different Railway Gauges

CO2: Design track Gradients as per given requirements and Discuss various Types of Track Turnouts
CO3:Describe purposes and facilities at Railway Stations

CO4: Understanding Interlocking and modern signal system

COS: Describe Surface Defects on Railway Track and Their Remedial Measures

e PLANNING OF RAILWAY LINES NETWORK (05 Hours)
Railways operational system, historical background of Indian railways, plans and developments, policy
and standards, traffic forecast and surveys, railway alignment, project appraisal, and organization setup.

e COMPONENT OF RAILWAY TRACK AND ROLLING STOCK: (06 Hours)
Permanent way, forces acting, rails, the function of rails, rail fixtures and fastenings, sleepers and ballast,
rail joints, elements of junctions and layouts, types of traction, locomotives and other rolling stock, brake
systems, resistance due to friction, wave action, wind, gradient, curvature, starting, tractive effort of a
locomotive, hauling power of a locomotive.

¢ GEOMETRIC DESIGN OF RAILWAY TRACK: (08 Hours)
Right of way and formation, field investigation, geometric design elements, safe speed on curves, speeds
computation, string lining of curves, gradients, grade compensation, railway cant and cant deficiency,
traction.

¢ TRACK CONSTRUCTION (06 Hours)

Specialconsiderations and construction practices, track laying, Introduction of the maintenance
programme, Monsoon, Pre-Monsoon & Post-Monsoon Maintenance, Causes for Maintenance, Routine
Maintenance, Tools for Railway Track Maintenance & Their Functions,Surface Defects and Their
Remedial Measures, track drainage, track circuited lengths, track tolerances, mechanized method, off-
track tampers, shovel packing, ballast confinement and directed track maintenance, bridge maintenance,
renewal, classification of renewal works, through sleeper renewals, mechanized relaying, track renewal
trains.

e SIGNALING AND INTERLOCKING: (04 Hours)
Objectives, classification, fixed signals, stop signals, signaling systems, mechanical signaling systems,
electrical signaling systems, systems for controlling train movement, interlocking, and modern signaling
installations.

e RAILWAY ACCIDENTS AND SAFETY: (06 Hours)



Train accidents, collision and derailments and their causes, restoration of traffic, safety measures, disaster
management, classification of level crossings, accidents at level crossings, remedial measures, and
maintenance of level crossings.

RAILWAY STATION AND YARDS: (06 Hours)

Site selection, facilities, classification, platforms, building areas, types of yards, catch sidings, ship
sidings, foot over bridges, subways, cranes, weighbridge, loading gauge, end loading ramps, locomotive
sheds, ash-pits, water columns, turntable, triangles, traverser, carriage washing platforms, buffer stop,
scotch block, derailing switch, sand hump, fouling mark.

HIGH-SPEEDED RAILWAYS: (04 Hours)

Modernization of railways, the effect of high-speed track, vehicle performance on track, high-speed
ground transportation system, ballastless track, track requirement for bullet trains, elevated railways,
underground and tube railways.

(Total contact hours: 45)

READING:
1. Satish Chandra and M. Agrawal, Railway Engineering, Second Edition, Oxford University Press, 2013.
2. Agarwal, M.M. Indian Railway Track, Prabha & Co., New Delhi, India, 1988.
3. Chandra S. and M.M. Agarwal Railway Engineering, Oxford University Press, New Delhi, India, 2007.
4. Gupta, B.L. Text Book of Railway Engineering, Standard Publishers, New Delhi, India, 1982.
5. S.C. Saxena and S.P. Arora, 4 text book of Railway engineering, Dhanpat Rai, 2001
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI12
COol1 | 2 1 3 1 1 1 1 0 2 0 0 1
co2| 3 2 2 1 1 2 2 0 1 0 1 1
CO3| 2 2 3 2 2 1 0 2 0 1 0 0
Co4 | 2 3 2 0 0 1 1 1 1 0 2 1
CO5| 3 2 2 1 0 2 1 0 0 1 1 2
Mapping of COs and PSOs
PSO1 PSO2 PSO3

CO1 2 1 2

CcO2 3 3 2

CO3 1 2 3

CO4 2 2 3

CO5 3 2 2

Note: 1: Slightly 2: Moderately 3: Substantially 0: None




B.Tech. II (CE) Semester — I1I Scheme L | T |P | Credit
BUILDING MAINTENANCE 310 (003
CE256

1. Course Outcomes (COs):

At the end of the course, the students will be able to

CO1

Understand the principles of building maintenance.

CcOo2

Prepare a framework for asset and facility management.

COo3

Identify and control defects of building fabric.

CO4

Identify issues and control the defects of building services.

CO5

Develop the building management system.

Syllabus

PRINCIPLES OF MAINTENANCE (06 Hours)

Terminology of maintenance and repairs, objective, Life expectancy of buildings, Property inspection and report,
Types of maintenance, Aspects of building maintenance, Maintenance planning process and its assessment, work
progress, means of effective maintenance and access for maintenance, Maintenance budget estimate, Agencies
causing deterioration.

ASSET AND FACILITY MANAGEMENT (09 Hours)

Aspects of Asset and Facility Management, Organisation Structure, Methodology, Resource requirements,
Procurement and classification, Preventive and corrective maintenance, Maintenance problem and root causes,
Maintenance cost, Specifications for maintenance work, Quality Control, inspection and reporting, standard
norms, responsibility of occupants, common area of maintenance.

BUILDING FABRIC MAINTENANCE (12 Hours)

Prevention of cracks, repairs, retrofitting and seismic strengthening of buildings, construction chemical,
Functional, structural and aesthetical failures, Case studies, Methodology to investigate of failures in building,
Diagnostic testing methods and equipment, Material test, NDT, Repair of cracks in concrete and masonry,
grouting, Repair and maintenance of foundation, basement and DPC, The Efflorescence Triangle, Repair of
building joints, Repair and maintenance of RCC element.

MAINTENANCE OF BUILDING SYSTEMS (12 Hours)

Common causes for maintenance problems, painting, building pathology, maintenance of plumbing systems,
maintenance of drainage systems, maintenance of Heating, Ventilation and Air Conditioning (HVAC) systems,
maintenance of electrical installations, operations and maintenance of lifts and escalators, maintenance of fire-
fighting systems, roads and pathways maintenance and upkeep, maintenance of landscaping and horticulture
works, solid waste management, pest and rodent control.

BUILDING MANAGEMENT SYSTEMS (BMS) (10 Hours)

Components, responsibilities related to BMS, good practices, Information Management, documentation and
checklists, security services for building occupants and assets/facilities, Personal Protective Equipment (PPE),




maintenance tools, good practices.

(Total Lecture Hours: 45)

3. | Books Recommended

1 | National Building Code 2016, Volume 2, Part 12,

2 | P. C. Varghese, Maintenance, Repair & Rehabilitation & Minor Works of Buildings, 1st
Edition, PHI Learning Private Limited, 2015.

3 | Pieter De Wilde, Building Performance Analysis, Wiley Blackwell, 2018.

4 | Wolfgang FE Praiser and Jacqueline C Vischer, Assessing Building Performance, Elsevier,
2005.

5 | David Watt, Building Pathology, 2nd Edition, Blackwell Publishing, 2007.

6 | James Douglas and Bill Ransom, Understanding Building Failures, 4th Edition, Routledge,
2013.

4. Mapping of COs and POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Col |1 2 1 1 1 3 3 1 1 1 1 1
Cco2 | 1 3 2 2 1 3 2 1 1 1 1 1
CO3 | 2 3 3 3 2 3 3 2 3 2 2 2
CO4 | 2 3 3 3 2 3 3 2 3 2 2 2
CO5 |3 3 3 3 3 3 3 3 3 3 3 3

1-Low 2-Moderate 3-High

5. Mapping of COs and PSOs
PSO1 PSO2 | PSO3

COo1 | 2 1 1

Cco2 |2 2 1

CO3 |2 3 2

CO4 | 2 3 2

CO5 |3 3 3

1-Low 2-Moderate 3-High




B.TECH. (CIVIL ENGINEERING) SEMESTER 5
CE 257: ENVIRONMENTAL MANAGEMENT 3 0 0 3

Course Objectives

CO-1: Study of local and global environmental impact issues like water pollution, air pollution, noise pollution, global
warming.

CO-2: Explain important Indian and global environmental protection acts and protocols.

CO-3: Introduction to EIA, Environmental Audit and 1ISO:14001 and their methodologies.

CO-4: Study of different national environmental policy and guidelines.

¢ ENVIRONMENT & POLLUTION CONTROL (09 hours)
Environment and ecology; Causes, effects and control measures for various types of pollution like air, water, land,
noise; Global Warming, Climate Change, Green House Gas Effect, Acid Rains, Ozone Layer Depletion.

e ENVIRONMENTAL MANAGEMENT & POLICY (09 hours)
Sustainability and sustainable development; Environmental management plan; Disaster management; Environmental
Audit; Life cycle assessment; National environmental policy; Beyond environmentalism and sustainability issues.

e ENVIRONMENTAL IMPACT ASSESSMENT: (12 hours)

Significant impacts of human activities / large projects; Evolution of EIA; EIA at project; regional and policy levels;
Environmental clearance procedure in India; Rapid and Comprehensive EIA; significance of public participation /
hearing in EIA; Post project monitoring; Resettlement and rehabilitation issues. EIA case studies / histories for different
types of projects.

e« INDIAN ENVIRONMENTAL STANDARDS AND LEGISLATION: (09 hours)

Significance of environmental standards, Various environmental standards such as water, waste water discharge, air
emission, ambient air quality, noise etc; Significance and importance of legislation for environmental protection; Role of
government, non-government organizations and citizens; Hierarchal structure of Governmental pollution control
organizations in India; Important Indian environmental legislation and acts.

e GLOBAL ENVIRONMENTAL STANDARDS (03 hours)

ISO 14000 introduction — General description of ISO 14001 — Environment Management System (EMS) — Key
elements of ISO 14001 and EMS

[Total hours: 42]

Text Books/References:

(1) Gilbert M. Masters and Wendell P. Ela, “Introduction to Environmental Engineering and Science”, Third Edition,
Pearson Prentice Hall Inc., 2008.

(2) Howard S Peavy and George Tchobanoglous, “Environmental Engineering”, McGraw Hill Co, New Delhi, 2004.

(3) Larry W. Canter, "Environmental Impact Assessment", Tata McGraw Hill Co, Singapore, 1996.

(4) Kailash Thakur, “Environmental protection law and policy in India”, Deep and Deep publishers, New Delhi, 1997.



Fourth Semester (2" year of UG) (Subjects)



B.Tech. II (CE) Semester — IV Scheme L | T |P | Credit

CONCRETE TECHNOLOGY 3 (0 (2 |04
CE202

1. Course Outcomes (COs):

At the end of the course, the students will be able to

CO1 | Evaluate the physical and mechanical properties of ingredients of concrete.

CO2 | Conduct the experiments on fresh and hardened concrete.

CO3 | Produce a concrete mix compatible to design stipulations.

CO4 | Apply the knowledge of special concrete and concreting methods to field.

COS | Assess in-situ strength of concrete performing the various non-destructive tests.

2. Syllabus

PROPERTIES OF CEMENT (06 Hours)

Manufacturing of Portland cement, Chemical composition of Portland cement, Hydration of cement, Setting of
cement, Physical and chemical test for cement, Different types of cement, Important properties and applications

PROPERTIES OF AGGREGATES (06 Hours)

Classification of aggregates, Important physical properties, Mechanical properties, Specific gravity, Bulk density,
Moisture content and Water absorption of aggregates, Sieve analysis, Fineness modulus, Grading curves, Gap
Grading, Deleterious Substances in aggregates, Alkali-aggregate reaction, Maximum size of aggregates.

MINERAL AND CHEMICAL ADMIXTURES (05 Hours)

Chemical Admixtures, Accelerators, Retarder, Water reducing agents (WRA) or Plasticizers, Air Entraining
Agents, Corrosion Inhibitors, Water proofing compounds, Mineral Admixtures- Fly ash, Silica Fume, Ground
Granulated Blast Furnace Slag (GGBFS), Metakaolin etc.

FRESH CONCRETE (05 Hours)

Definition of workability, Factors affecting workability, Measurement of workability - Slump test, Compacting
factor test, Mixing of concrete ingredients, Types of mixtures, Vibration of concrete, Types of vibrators — Internal
vibrators, External vibrators, Table vibrators, Segregation and bleeding.

STRENGTH OF CONCRETE (05 Hours)

Abram’s water cement law, Factors affecting strength of concrete, Different methods of Curing, Steam Curing at
Atmospheric Pressure and High-Pressure Curing, Warm water method, Maturity of concrete.

TESTING OF HARDENED CONCRETE (06 Hours)

Need for testing, Compression test — Cube, cylinder, Prism and equivalent cube test, Effects of various factors on
test results (e.g. End conditions, Capping, Moisture content, Height/Diameter ratio, Shape of specimen, Size of




Ultrasonic Pulse Velocity test, Core test.

specimen), Rate of loading, Duration of loading, Comparison of strength of cube and cylinder specimens, Split-
tensile test, Flexure test, Non-destructive testing, needs and applications of NDTs, Rebound hammer test,

MIX DESIGN

(06 Hours)

examples.

Definition and need for designing mixes - Methods of mix design — IS 10262 method of mix design in detail with

SPECIAL CONCRETE AND CONCRETING METHODS

(06 Hours)

aggregate concrete, Vacuum processed concrete, Shotcrete and Gunitting.

Polymer Concrete, Geopolymer concrete, Fibre Reinforced Concrete, Light Weight Concrete, High Density
Concrete, Hot and Cold weather Concreting, Ready mixed concrete, Self-compacting concrete, Pre placed

(Total Lecture Hours: 45)

3. | Practicals

1 | To determine fineness of cement.

2 | To determine consistency, initial and final setting time of cement.

3 | To determine soundness of cement.

4 | To determine compressive strength of cement.

5 | To determine mechanical properties of fine aggregates.

6 | To determine mechanical properties of coarse aggregates.

7 | To design a concrete mix of two different grades.

8 | To determine workability of concrete and study of effect of super-plasticizers on it.

9 | To determine setting time of concrete.

10 | To conduct destructive and non-destructive tests on standard concrete cubes.

11 | To determine elastic modulus and split tensile strength of concrete.

12 | To determine flexural strength of plain concrete

4. | Books Recommended

1 | AM Neville, Properties of Concrete, Pitman Publishing Company, Bath, U.K., 1973.

2 | M S Shetty, Concrete Technology, Theory and Practice” 2™ ed., S. Chand and Company, New
Delhi, 1986.

3 | M L Gambhir, Concrete Technology, Tata McGraw Hill Company, New Delhi, 1986.

4 | Shanthakumar, Concrete Technology, Tata McGraw Hill Company, New Delhi, 2006.

5 | G ETroxell and H E Davis, Composition and Properties of Concrete, Mc Graw Hill Publication,
1998.

5. Mapping of COs and POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1 |2 2 1 1 1 2 0 0 0 0 0 0




CO2 |2 2 2 1 1

COo3 |3 3 2 2 2

COo4 |1 2 3 3 3

COs5 |2 2 3 3 2

1-Low 2-Moderate 3-High

6. Mapping of COs and PSOs

PSO1 PSO2 PSO3
COl1 | 2 1 2
CcCo2 |1 1 2
CO3 | 3 2 2
CO4 | 2 1 2
COs5 |2 1 1

1-Low 2-Moderate 3-High




B. TECH. II (TEP) SEMESTER- 1V LTZPC

CE204 HIGHWAY MATERIALS AND CONSTRUCTION 3 024

Students will be able to

CO1: Characterise different unbound and bound materials like soil, aggregate, bitumen and various mix
specifications to check their suitability

CO2: Design the bituminous mix as per the Indian guidelines
CO3: Design the cementitious mixes used in road construction
CO4: Appraise the construction of pavement layers as per the Indian practices

COS: Prepare quality assurance and quality control plans in an attempt to construct better performing
pavements.

e SOIL (06 Hours)
Role of soil testing in performance of road - Subgrade requirements in road constructions, Analysis of soil
behavior, Characterisation of soil as subgrade and embankment material, Resilient modulus of soil

e SOIL STABILIZATION (04 Hours)
Need of soil stabilisation, types, material requirements and design.
e AGGREGATE (04 Hours)

Road making aggregates - Mechanical Properties of aggregates and their tests - Design of aggregate
gradation

e BITUMEN (06 Hours)
Bituminous binders for pavement, Penetration, Viscosity and Performance Grade of bitumen, Emulsion-
properties, types, Cutbacks, modified binders

e BITUMINOUS MIX (06 Hours)
Requirements of a bituminous mix, Mix design, Characterisation of mix properties used for pavement design
e CEMENTITIOUS MIXES (06 Hours)

Types of cementitious mixes, Requirements of cement concrete mixes for pavement, Design of Pavement
Quality Concrete, Design of Dry Lean Concrete, Design of cement treated bases and sub-bases

e HIGHWAY CONSTRCUTION MACHINERIES (03 hours)
Hot mix plant, Cement concrete batching plant, Paving machineries
e HIGHWAY CONSTRUCTION (07 hours)

Construction and preparation of subgrade, sub-base, base course, construction of bituminous layers, cement
concrete surface course as per the specifications,

e QUALITY CONTROL AND QUALITY ASSURANCE PLAN (03 hours)
Quality control tests during and after construction of each layer, frequency of quality control tests.

(Total contact hours: 45)

PRACTICALS



Determination of C.B.R. value of Subgrade soil.

Determination of Abrasion value and Shape Index.

Determination of Impact and Ten percent fines value.

Determination of soundness of aggregate.

Determination of polished stone value

Determination of ductility.

Determination of softening point.

Determination of penetration value.

9. Determination of viscosity.

10. Determination of bitumen content in bituminous mix by centrifuge extraction.
11. Marshal stability and flow test

12. Determination of Gmm and Gmb

13. Determination of compressive strength and flexural strength of the cement concrete

XNk

REFERENCES:

Khanna S.K., Justo C.E.G., Veeraragavan A., Highway Engineering, Nem Chand and Sons, 2019.
Kadiyali L.R.Highway Engineering, Khanna Publishers, 2019.

Papagiannakis, A.T., Masad, E.A., Pavement Design and Materials, Wiley, 2008.

Kandhal, P.S., Bituminous Road Construction in India, PHI Learning Pvt.Ltd, 2016.

Hunter, R.N., Andy, S., John, R., The Shell Bitumen Handbook, ICE Publishing, 2015.

A

CODES

1. Ministry of Road Transport and Highways, Specifications for Road and Bridge Works, Indian Roads
Congress, 2013.

Mapping of COs and POs
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2
col| 3 3 1 2 - 3 3 3 3 2 - 3
CcO2| 3 3 3 3 2 3 1 3 3 2 - 3
Co3| 3 3 3 3 1 3 1 3 3 2 - 3
Co4| 2 2 - - 1 3 1 3 2 - 1 2
CO5| 2 3 1 3 1 3 3 1 2 1 2
Mapping of COs and PSOs
PSO1 PSO2 PSO3
CO1 3 2 3
CO2 3 2 3
CO3 3 2 3
CO4 3 3 3
CO5 3 3 3




B.Tech. II (CE) Semester — IV Scheme L | T | P | Credit
SOIL MECHANICS 3 (1|2 05
CE232

1. Course Outcomes (COs):

At the end of the course, the students will be able to

COl

Classify and identify soils and their engineering properties

CO2

Interpret the laboratory and field-testing results

COo3

Evaluate the permeability, seepage, and compaction characteristics of soil

CO4

Apply the knowledge of effective stress, stress distribution and consolidation to determine
settlement of soil

CO5

Analyse the shear strength parameters of various types of soil and load carrying capacity of
shallow and deep foundation.

Syllabus

INTRODUCTION (01 Hour)

Need for Soil Engineering Studies- Soil as an Engineering Material -Scope of Geotechnical Engineering.

BASIC PROPERTIES OF SOIL (04 Hours)

Elementary properties and their measurements - Constituents of soil - Phase diagram — Definitions of varies
parameters and their Interrelationship — In-situ determination of density

SOIL CLASSIFICATION, CONSISTENCY LIMITS & CLAY MINERALOGY (05 Hours)

Grain size analysis-Hydrometer method, Particle size distribution curve - Relative Density-Soil consistency limits
- Soil indices —IS Classification of soil - Clay Mineralogy

COMPACTION (03 Hours)

Definition - objectives - Laboratory tests- Zero air void Line -Factors affecting compaction- Effect of compaction
on properties of soil - Field compaction control - Relative compaction

PERMEABILITY AND SEEPAGE (04 Hours)

Permeability - Darcy’s law - Laboratory tests - Field tests - Permeability of stratified deposits— Laplace’s equation
- Seepage - Flow net

EFFECTIVE STRESS ANALYSIS (04 Hours)

Effective stress principle- Effect of water table fluctuation on effective stress-Effective stress in soil mass due to
hydrostatic conditions, capillary action, and steady seepage conditions-Effect of surcharge on effective stress-
Quick sand condition

STRESS DISTRIBUTION (04 Hours)

Causes of stress in soil- Geostatic stress- Boussinesq’s Equation-Stresses due to different types of loading- Isobar
diagram and pressure bulb- New-mark’s influence chart, Approximate Methods-Contact pressure distribution




CONSOLIDATION

(05 Hours)

Significance of Consolidation - Initial, primary and secondary consolidation - Spring analogy for  primary
consolidation- Consolidation test- Various parameters - Terzaghi’s theory of one-dimensional consolidation -
Coefficient of consolidation — Preconsolidation pressure — Secondary consolidation-Field consolidation curve

SHEAR STRENGTH

(05 Hours)

Drainage conditions- Modified failure envelop— Pore Pressure Parameters.

Shear parameters —Mohr-Coulomb’s Failure Criterion — Various laboratory tests and their merits & demerits -

SOIL EXPLORATION

(02 Hours)

vane shear test.

Objectives and methods of explorations-Sampling and its design features, SPT, Cone penetration test and in-situ

BEARING CAPACITY OF SOIL

(08 Hours)

— Classification of piles — Load carrying capacity of piles

Introduction — Basic definitions — Bearing capacity theories — Types of shear failure — Effect of water table —
Bearing capacity from field tests - plate load test; Introduction to deep foundations — Necessity of pile foundation

(Total Lecture Hours: 45)

3. | Practicals

1 | Determination of moisture content, Specific gravity, In-situ density- Core cutter method, Sand
replacement method.

2 | Sieve Analysis

3 | Hydrometer analysis

4 | Consistency limits of soil

5 | Compaction test on soil

6 | Determination of coefficient of permeability of soil

7 | Estimation of shear strength of non-cohesive soil by direct shear test.

8 | Estimation of shear strength of cohesive by Vane shear test and Unconfined Compressive tests.

9 | Computation of consolidation parameters

10 | Demonstration of Triaxial shear test

11 | Site Visit and Interaction with the practitioners in Geotechnical Engineering

4. | Books Recommended

1 | KR Arora, Soil Mechanics and Foundation Engineering, Standard Publishers Distributors, Nai
Sarak, Delhi, 2008.

2 | J E Bowles, Foundation Analysis and Design, McGraw-Hill Education, New Delhi, 1996.

3 | B M Das, & K Sobhan, Principles of Geotechnical Engineering, Cengage Learning, Boston,
2018.

4 | D P Coduto, M R Yeung, & W A Kitch, Geotechnical Engineering: Principles and Practices, 2™
Ed, Pearson Education, USA, 2017.

5 | M Datta, & S Gulati, Geotechnical Engineering, McGraw-Hill Education, New Delhi, 2017.

5. Mapping of COs and POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11 | PO12

COl1

0 0 3 2 0 3 2 2 3 2 3 3




co2| 0 0 3 2 0 2 3
Co3| 0 0 0 2 0 0 0
Co4| 0 0 0 0 0 2 0
CO5| 0 0 3 2 0 2 3
1-Low 2-Moderate 3-High

6. Mapping of COs and PSOs
PSO1 PSO2 | PSO3
CO1 3 2 2
cOo2 3 3 3
CO3 2 2 3
CO4 2 2 2
COs5 2 2 2

1-Low 2-Moderate

3-High




B. Tech. —II (Civil), Semester - IV L T P C
CE 206 Elementary Structural Mechanics 3 0 2 4

1. Course Outcomes:

On Completion of the course, students are able to

CO-1: Find the shear and compressive stresses in structural member subjected to various loadings.
CO-2: Calculate principal stresses and strains for structural member

CO-3: Analyse statically determinate beams and frames with internal hinges

CO-4: Compute displacement of statically determinate trusses and beams

CO-5: Construct influence lines for determinate structures.

2. Syllabus

PRINCIPAL STRESSES & STRAINS (04 Hours)

Principal plane — Principal stress — Tangential and normal stress — Derivation of Major and Minor principal
stresses for different cases — Mohr’s circle graphical method

TORSION (05 Hours)

Basic theory of Torsion — Solid shaft — Hollow shaft — Power transmitted by shaft — Composite shafts

COLUMNS AND STRUTS (05 Hours)
Euler’s theory for columns — Different end conditions — Rankine’s formula — Limitations of Euler’s theory

BASIC INTRODUCTORY CONCEPTS OF STRUCTURES (03 Hours)
Structural Systems — Degrees of Freedom - Determinate and indeterminate structures.

ANALYSIS OF STATICALLY DETERMINATE STRUCTURES (04 Hours)
Analysis of Beams with internal hinges — Analysis of frames.

DISPLACEMENT OF STATICALLY DETERMINE STRUCTURES (12 Hours)

Determination of slope and deflections of beams using successive integration method — Macaulay’s
Method- Conjugate Beam Method- Determination of deflection of trusses using virtual work method

INFLUENCE LINES FOR DETERMINATE STRUCTURES (12 Hours)

Concept of Influence lines — Influence lines for reactions, shear force and bending moment in beams — load
position for maximum shear force and bending moment at a section in beam — Absolute maximum bending
moment in beams- Influence lines for member forces in Trusses — Muller Breslau’s Principle

(Total Lecture Hours: 45)

3. Practicals:
1. Torsion Test on MS Specimen
Compression test on CI Columns
Deflection of simply supported beam
Deflection of cantilever beam
Reactions, Fixed end moment and deflection of a propped cantilever
Clerks Maxwell reciprocal Theorem

AN



7. Behaviour of three hinge arch with a point load at centre

8. Behaviour of two hinge arch with a point load at centre

9. Behaviour of two pinned arch for a uniformly distributed load
10. Behaviour of three pinned arch for a uniformly distributed load
11. Behaviour of two pinned arch due to moving load

12. Behaviour of three pinned arch due to moving load

13. Behaviour of simply supported beam due to moving load

14. Deflection of truss

15. Study of different 2D & 3D structural models

Books Recommended:

Timoshenko S & Young D H “Elements of Strength of Materials”, Tata Mc Graw Hill,
New Delhi,2006
Beer F. P. & Johnston S J, “Strength of Materials” Tata Mc Graw Hill Publication,
New Delhi,2016.

Hibbler R C, “Structural Analysis”,6th edition, Pearson Prentice Hall, New Delhi,
2018

Thandavamoorthy T S, “ Structural Analysis”, Oxford University Press, New Delhi,
2011

Gali A, Newville A M, Brown T G, “Structural Analysis — A Unified Classical and

Matrix Approach, “ Sixth Edition, spon Press, UK, 2009

5. | Mapping of COs and POs
PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12

COol1| 3 2 - 2 - 2 1 2 1 - - -
CcO2| 3 2 - 2 - 2 2 3 2 - - -
CO3| 3 2 - 2 - 2 2 2 2 - - -
CO4 | 3 3 - 3 - 2 3 2 1 - - -
CO5| 3 3 - 3 - 2 1 2 1 - - -
I-Low 2-Moderate  3-High

6. | Mapping of COs and PSOs
PSO1 PSO2 | PSO3

CO1 2 2 3
CO2 2 2 3
CO3 3 2 2
CO4 3 2 3
CO5 3 2 2

1-Low 2-Moderate

3-High




Fourth Semester (2" year of UG)-Elective



B. TECH. II Year LTZPC

CE253 AIRPORT ENGINEERING 31 0 4

CO1: To do the planning of orientation of airport elements.

CO2: Analysing the requirement of airport layout with respect to international regulation.

CO3: Design Airport Pavement, Taxiway, and Apron.

CO4: To understand visual aid required for safe landing and takeoff operation from
passenger and cargo terminal.

COS: Summarise the concept of the terminal service facility.

e AIRPORT PLANNING: (0S Hours)

Airport planning: commercial service aviation, air cargo, and general aviation; civil aviation airports; major acts
and policies of the Ministry of Civil Aviation in India

Aviation organizations and functions: Federal Aviation Administration, International Civil Aviation
Organization, Directorate General of Civil Aviation, Airports Authority of India.

Airport planning studies: airport system plan, airport site selection, airport master plan, airport project plan;
continuous planning process.

AIRCRAFT CHARACTERISTICS: (06 Hours)
Landing gear configurations, aircraft weight, and engine types.

Atmospheric conditions affecting aircraft performance: air pressure, temperature, wind speed, and direction.

Aircraft performance characteristics: speed, payload, range, runway performance, declared distances, wingtip
vortices.

AIR TRAFFIC MANAGEMENT: (06 Hours)
Air traffic separation rules: vertical separation, flight altitudes, longitudinal separation, and lateral separation.

Navigational aids: ground-based systems, satellite-based systems.

GEOMETRIC DESIGN OF THE AIRFIELD: (10 Hours)
Airport classification: utility airports, transport airports.

Runways: runway configurations, runway orientation, the wind rose, estimating runway length, sight distance,
and longitudinal profile, transverse gradient, airfield separation requirements, obstacle clearance requirements.

Taxiways and taxi lanes: widths and slopes, taxiway and taxi lane separation requirements, sight distance and
longitudinal profile, exit taxiway geometry, location of exit taxiways, design of taxiway curves and
intersections, and end-around taxiways.

STRUCTURAL DESIGN OF AIRPORT PAVEMENTS: (06 Hours)



Soil investigation and evaluation: CBR, plate bearing test, Young’s modulus, the effect of frost on soil strength,
subgrade stabilization.

FAA pavement design methods: equivalent aircraft method, cumulative damage failure method.
Design of flexible pavements: CBR method, layered elastic design.

Design of rigid pavements: Westergaard’s analysis, finite element theory, joints and joint spacing, continuously
reinforced concrete pavements.

AIRPORT LIGHTING, MARKING, AND SIGNAGE: (06 Hours)
Requirements of visual aids, approach lighting system configurations, visual approach slope aids, threshold
lighting.

Runway lighting, taxiway lighting.

Runway and taxiway marking, airfield signage.

PLANNING AND DESIGN OF THE TERMINAL AREA: (06 Hours)
Passenger terminal system and its components.

Design considerations: terminal demand parameters, facility classification, level of service criteria.

Terminal planning process: overall space requirements, concept development, horizontal distribution concepts,
vertical distribution concepts.

Apron gate system: number of gates, ramp charts, gate size, aircraft parking type, apron layout, apron
circulation, passenger conveyance to aircraft, apron utility requirements.

(Total contact hours: 45)

REFERENCES:

1)
2)
3)
4)

5)

Khanna, S. K., Arora, M. G., and Jain, S. S. Airport planning and Design, Sixth Edition, Nem Chand and
Bros, Roorkee, India, 2012.

Kumar, V., and Chandra, S. Air Transportation Planning and Design, Galgotia Publications Pvt. Ltd., New
Delhi, India, 1999.

Ashford, N. J., Mumayiz, S. A., and Wright, P. H. Airport Engineering: Planning, Design and Development
of 21st Century Airports, Fourth Edition, John Wiley & Sons, New Jersey, USA, 2011.

Horonjeff, R., McKelvey, F. X., Sproule, W. J., and Young, S. B. Planning and Design of Airports, Fifth
Edition, McGraw-Hill, New York, USA, 2010.

Young, S. B., and Wells, A. T. Airport Planning and Management, Sixth Edition, McGraw-Hill, New York,
USA, 2011.

PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI11 | PO12

COol| 3 1 3 1 0 1 1 1 2 1 0 2




CO2| 3 2 2 2 2 0 1 1 1 1 0 1
CO3 | 3 2 3 3 1 2 0 1 0 1 0 0
CO4 | 2 1 2 0 1 0 2 0 0 0 1 1
CO5]| 1 2 2 2 1 0 0 0 0 1 1 2
Mapping of COs and PSOs
PSO1 PSO2 PSO3

CO1 2 3 1

CO2 2 2 2

CO3 3 3 3

CO4 1 1 2

CO5 2 2 2

Note: 1: Slightly

2: Moderately 3: Substantially 0: None




B. Tech. III (Civil) Semester - V L|T|P |C

CE 254 TOWN PLANNING 310 (0|3

. Course Outcomes (COs)
At the end of the course the students will be able to:

CO 1: Perceive significance of town with respect to legislation and administration.

CO 2: Analyze urbanization growth with land use planning.

CO 3: Implement different guidelines, norms, land use planning policies, and survey techniques.
CO 4: Design of Housing Society based on development control regulations.

CO 5: Appraise the urban infrastructure projects under various Government Scheme.

. Syllabus

TOWN PLANNING CONCEPT, EVOLUTION & DEVELOPMENT: (06 Hours )
Significance of town planning, Planning in Ancient, Medieval & Modern Periods, Contribution of noted urban planners,
Planning legislation and administration.

URBAN SETTLEMENT CLASSIFICATION & STRUCTURE: (06 Hours )
India's Urbanization, Growth theories, Urban form, Activity structure, Land use and density structure, Town classification,
Multi-nuclei urban development.

TOWN COMPONENT: (05 Hours)
Town Centre, Fringe Area, Impact of CBD on peripheral area development, issues and challenges of CBD and fringe area
planning

INDUSTRIES: (02 Hours )
Types industries, Site selection criteria, environmental consideration.

PLANNING SURVEYS & APPLICATIONS: (05 Hours)
Significance of surveys, Types, Planning parameters, Analysis and applications of Planning Surveys.

URBAN PLANNING & DESIGN: (08 Hours)
Objectives & principals, Land use planning, Zonal planning, Neighborhood planning, Development plan and control
regulations, T.P. Scheme norms & methodology, New towns, Metro regions, Concept of Urban Design.

HOUSING: (05 Hours )
Building Byelaws, Residential Area Planning, Income Groups, Building Forms and Density Pattern, Concept of
Township, Neighbourhood, Special Area Planning.

URBAN INFRASTRUCTURES AND GOVERNMENT INITIATIVES: (08 Hours)

Brief about Social and Physical Infrastructures, Transport Infrastructure, Importance and challenges in providing Water
Supply, Drainage, Storm Water, Solid Waste Management and other infrastructures at city level, Issues at National and
International level.

. Books Recommended

1. Modak N.V. and V.N. Ambdekar, “Town and Country Planning and Housing”, Orient Longman Ltd., New Delhi.
(1995)

2. Hiraskar G.K. “Fundamentals of Town Planning”, Dhanpat Rai & Sons, Delhi (1993).

3. Gallion A., Eisner S., (2005), “The Urban Pattern: City planning and design”, CBS Publishers and Distributors Pvt.



Ltd, Delhi.
4. Ward S., (2002), “Planning the 20th Century City” John Willer & Sons.
5. Shivramakrishnan K. C., (2011), “Revisioning Indian Cities”, Sage Publications.

4. Mapping of COs with PSOs and POs

co Program Specific Outcome Program Outcomes
PO1 PO2 PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | POY PO10 PO11 PO12 PSO1 PSO2 PSO3
Co1 1 2 1 1 0 1 2 2 2 1 1 1 2 1 1
COo2 1 2 1 1 0 2 0 2 2 1 1 1 2 2 2
Co3 2 3 3 2 0 3 1 0 0 2 2 3 3 3 3
CO4 2 2 3 2 0 2 1 3 3 3 3 3 3 3 3
CO5 2 3 1 1 0 1 2 2 2 2 3 3 2 3 3

3=Fully Meet: 2=Partially Meet; 1= Poorly Meet; 0 = Not Meet




CE255: BUILDING FOR GREATER EFFICIENCY L| T|P C

1. Course Outcomes (COs)

At the end of the course, the students will be able to:

CO1 | Understanding of building typologies, climatology, historical planning and development
CO2 | Review of sustainable building planning policies, implementation and innovative materials
CO3 | Assessing the building performance by applying sustainable techniques

CO4 | Evaluating residential and commercial building at neighbourhood level

CO5 | Making business case

2. Syllabus

. SUSTAINABLE PLANNING AND DEVELOPMENT: (04 Hours)

Fundamentals of sustainability; Historical planning and development; Vernacular Architecture; climatic
zones and parameters; Environmental impact on building cluster; Norms, guidelines, codes and policies;
Stakeholder’s role

. SUSTAINABLE BUILDING PLANNING: (06 Hours)

Fundamentals of passive planning and design, climatology, thermal comfort, visual comfort and acoustic
comfort, Minimization of natural resource utilization, Environment protection, site planning, energy
conservation through planning and modeling, building technologies, indoor air quality, barriers to
implementation of sustainable building measures

e GREATER EFFICIENCY: (10 Hours)

Role of envelope, day light, daylight simulation, electric lighting and occupant behavior, thermal mass
and Heat flow, thermal load, thermal simulation, heating cooling and ventilation (HVAC), role of
planning and alternative material for reduction of operational energy in the building, life cycle cost, Net
zero, Grid free, water & energy plus, checklist for sustainability, greater efficiency recommendations for
sustainable buildings

. BUILDING PERFORMANCE ASSESSMENT: (15 Hours)

Concept, tools at international and national level, Energy code ECBC requirement, NBC, Recent
researches on sustainable building development, assessment tools — Open source, licensed software for
performance assessment and energy compliance, Case studies of residential and commercial buildings

. GREEN SERVICES: (06 Hours)

Climate and effect of built environment, Impact of urbanization on sustainability, Circular Economy
through water and drainage network, Zero waste management, radiation budget, surface water balance,
effect of trees and microclimate, modification through greening

. MAKING THE BUSINESS CASE: (04 Hours)

Green building Evaluation Systems; LEED Certification; Green Certification, WGBC, GRIHA, IGBC,
EDGE, ASSOCHAM and CPWD green rating, SBTool, process and certification

(Total Lectures: 45 hours)



3. References

I.

Wheeler S. M. (2004), Planning for sustainability: creating livable, equitable and
ecological communities, 2nd ed, Routledge, Taylor and Francis group, New York.
Maiellaro N. (2001), Towards sustainable building, Kluwer academic publishers,
Netherlands,

“Sustainable building design manual: Sustainable building design practices” by The
Energy and Resources Institute, New Delhi.

Takahiko Hasegawa T. (2003), Environmentally sustainable buildings: challenges and
policies, Paris: Organisation for Economic Co-operation and Development, 2003.
Glavinich T.E., Contractor's Guide to Green Building Construction: Management, Project
Delivery, Documentation, and Risk Reduction, Wiley; 2008 Lo C.P. & Yeung A.K.W.
(2006), Concepts and Techniques of Geographic Information Systems, 2nd ed, Prentice
Hall of India, New Delhi.

4. CO-PO-PSO Mapping:

PO1 PO2 PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
cot 1 2 3 2 1 3 3 3 1 1 2 1 3 3 2
coz 2 2 3 3 1 2 3 2 1 2 2 1 1 2 2
co3 2 1 1 2 2 1 1 1 2 1 1 2 2 3 3
cod 2 2 3 3 3 3 2 3 3 1 2 3 1 1 2
cos 2 1 1 1 3 3 3 2 2 1 3 3 1 2 3




Advanced Surveying L | T ]| P

Credit

CE258 310

04

1. Course Outcomes (COSs)

At the end of the Course the students will be able to:

CO1 | Analyze computation and measurement of relief displacement, development of mosaic etc. using principle

of photogrammetry

CO2 | Compute and detail Azimuth, Declination etc. of celestial bodies using principle of astronomy.

CO3 | Analyze the problem and its remedial measures pertaining to hydrographic Survey

CO4 | Explain the concept of EDM and Total Station Survey

COS5 | Explain advanced surveying techniques of Terrain Data Collection including ALTM, LIDAR, DEM

2. Syllabus

Photogrammetric Survey

Introduction, Technical terms, Aerial photogrammetry, Types of photographs, Vertical photographs,
Uses of aerial photographs, Flying height & scale, Relief displacement, Stereoscopy, Measurement
of parallax and height determination, Mosaic preparation

(12 Hours)

Principles of Field Astronomy
Introduction, purposes, astronomical terms, determination of azimuth, latitude, longitude and time
corrections to the observations.

(10 Hours)

Hydrographic Surveys

Objects, Applications, Establishing controls, Shore line survey, Sounding, Sounding equipment,
Methods of locating soundings, conventional and using GPS, Reduction of soundings, Plotting of
soundings, Nautical sextant and its use, Three point problem and its use, solution of three point
problem by all methods, Tides and tide gauges, determination of MSL

(08 Hours)

EDM and Total Station Survey

General Process of EDM, Principle of EDM, Electromagnetic Waves, Phase and Types of Waves,
Distance Measurement by Transit time and by Phase difference, Electro-optical, Infrared and
Microwave, Total Station — Function and Process, Applications, Sources of Errors

(08 Hours)

Terrain Data Collection
Airborne laser thematic mapper (ALTM), LIDAR, Profiles, Digital Elevation Models

(07 Hours)

(Total Lecture Hours: 45)

4. BOOKS RECOMMENDED:

6. W. Schofield, “Engineering Surveying”, Butterworth-Heinemann Publication, New Delhi (2001)
7. Punmia B.C., “Surveying and Levelling, Vol. II & III”, Laxmi Publications Pvt. Ltd., New Delhi(1994)




o

Arora K.R., “Surveying and Levelling, Vol. III”’, Standard Publications, Delhi (2000).

9. Lille sand T. M. and Kiefer. R.W., "Remote Sensing and Image Interpretation", 4th Edition, John Wiley
and Sons, New York, (2002).

10. Agrawal N.K., “Essentials of GPS” Spatial Network Pvt. Ltd., Hyderabad (1997).

11. Stan Aron off, “Geographic Information Systems: A management perspective”, WDL Publications,

Canada, (1989)

5. Mapping of COs and POs

PO-1 | PO-2 | PO-3 | PO4 | PO-5 | PO-6 | PO-7 | PO-8 | PO-9 | PO- | PO- PO-
10 11 12
CO-1 |1 1 2 3 2 3 1 1 2 1 1 2
CO-2 |1 2 2 2 3 3 3 1 1 2 3 2
CO-3 |2 2 2 2 1 1 3 3 3 3 3 1
CO-4 |2 3 3 3 3 3 1 1 1 1 1 2
CO-5 |3 2 3 2 3 1 1 1 2 3 3 2

6. Mapping of COs and PSOs

PSO-1 PSO-2 | PSO-3
CO-1 |1 2 3
CO-2 |2 2 3
CO-3 |1 1 2
CO-4 |2 1 2
CO-5 |1 3 2




CE 259 Channel Hydraulics

w
=}
=}
w

1. Course Outcomes (COs)

At the end of the course, the students will be able to:

CO1 | Analyse uniform flow in open channels

CO2 | Analyse non-uniform flow in open channels

CO3 | Analyse spatially varied flow

CO4 | Analyse unsteady flow in channels

COS5 | Apply numerical methods for unsteady flow calculations

2. Syllabus

UNIFORM FLOW (10 Hours)

Specific energy, Specific energy curve and its limitations, critical depth and section factor for critical flow
computations, open channel flow transitions, standing wave, venture flumes, control sections and hydraulic
exponent for critical flow computations.

NON-UNIFORM FLOW (10 Hours)

Rapidly varied flow, specific force curve and its application in the analysis of hydraulic jump, hydraulic
jump characteristics Assumptions in GVF analysis, dynamic equation of GVF, classification of channel
slopes, GVF profiles, its identification and computation, applications

SPATIALLY VARIED FLOW (08 Hours)
Basic principles and assumptions, differential equations, analysis of flow profiles and flow through side
weirs and bottom racks.

UNSTEADY FLOW (09 Hours)
Waves, classification of waves, waves celerity, occurrences of unsteady flow, height and celerity of gravity
waves, governing equations for one dimensional flow, St. Vennant equation and numerical methods.

UNSTEADY FLOW NUMERICAL METHODS (08 Hours)

Method of characteristics, Finite difference methods, explicit and implicit finite difference schemes,
consistency, stability.

(Total Lectures: 45 Hours)



3. Books Recommended

—_—

G L Asawa, “Fluid Flow in Pipes and Channels”, CBS Publishers, New Delhi, 2014.

2. H M Chaudhary., Open Channel flow, Prantice-Hall of India Pvt. Ltd. New Delhi, 1993.

3. VT Chow, Open Channel Hydraulics, McGraw-Hill Book Company, International editions, New Delhi,
1973.

4. K Subramanya, Flow in open channels, Sixth edition, Tata McGraw-Hill Publishing Company Ltd., New
Delhi, 2001.

5. R Srivastava, Flow through open channels, Oxford Higher Education, Oxford University Press, Jericho,
2007.

4. Mapping of COs and POs

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12
COl1 | 2 1 1 1 1 1 1 1 1 1 1 1
CO2 |2 1 1 1 1 1 1 1 1 1 1 1
COo3 |1 1 1 1 1 1 1 1 1 1 1 1
CO4 |1 1 1 1 1 1 1 1 1 1 1 1
COs5 |1 1 1 1 1 1 1 1 1 1 1 1

1-Low 2-Moderate 3-High

5. Mapping of COs and PSOs

PSO1 | PSO2 | PSO3
COl |2 1 1
Co2 |1 1 1
Co3 |1 1 1
Co4 |1 1 1
COs |1 1 1

1-Low 2-Moderate 3-High



Curriculum Scheme and Syllabus

B.Tech. Computer Science and Engineering

Annexure 66.32
of the 66th meeting of the IAAC

Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Computer Science and Engineering

Sr. Subject Code Scheme | Credits | Notional
No. L-T-P (Min.) hours of
Learning
(Approx.)
First Semester (1% year of UG)
1 Introduction to Computer Science CS101 3-1-0 4 70
2 Introduction to Programming CS103 3-0-2 4 85
3 Electrical Network Analysis EE103 3-0-2 4 85
4 English and Professional Communication HS110 3-1-0 4 70
5 Fundamentals of Engineering Mathematics MA105 3-1-0 4 70
Total 20 380
6 Vocational Training / Professional Experience Csvo1l /| 0-0-10 5 200
(Optional) (Mandatory for Exit) CSP0O1 (20 x 10)
Second Semester (1% year of UG)
1 Data Structures CS102 3-1-2 5 100
2 Web Programming and Python CS104 3-0-2 4 85
3 Digital Electronics and Logic Design EC106 3-0-2 4 85
4 Energy and Environmental Engineering EG110 3-0-2 4 85
5 Linear Algebra and Statistics MA106 3-1-0 4 70
6 Indian Value System and Social Consciousness HS120 2-0-0 P 35
Total 22 460
7 Vocational Training / Professional Experience CSv02 /| 0-0-10 5 200
(Optional) (Mandatory for Exit) CSP02 (20 x 10)
Third Semester (2" year of UG)
1 Computer Organization CS201 3-1-0 4 70
2 Database Management Systems CS203 3-0-2 4 85
3 Design and Analysis of Algorithms CS205 3-1-0 4 70
4 Discrete Mathematics CS207 3-1-0 4 70
5 Object Oriented Programming Cs231 3-0-2 4 85
Total 20 380
Fourth Semester (2" year of UG)
1 Microprocessor and Interfacing Techniques CS202 3-0-2 4 85
2 Computer Networks CS204 3-0-2 4 85
3 Automata and Formal Languages CS206 3-1-0 4 70
4 Artificial Intelligence CS232 3-0-2 4 85
5 Information Security CS233 3-0-2 4 85
Total 20 410
6 Minor / Honor (M/H#1) CSs2cc 3-X-X 4 70/85
7 Vocational Training / Professional Experience Csvo4 / | 0-0-10 5 200
(Optional) (Mandatory for Exit) CSP04 (20 x 10)
Fifth Semester (3" year of UG)

Subject Code: ##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)



Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Computer Science and Engineering
B.Tech. Computer Science and Engineering

1 Operating Systems CS301 3-0-2 4 85
2 Machine Learning CS331 3-0-2 4 85
3 Professional Ethics, Economics and Business | MG210 | 3-1-0 4 70
Management
4 Elective CS3AA 3-X-X 3/4 55/70/85
5 Elective (Specialization#1) CS3BB 3-X-X 3/4 55/70/85
Total | 18-20 | 350-410
6 Minor / Honor (M/H#2) CS3CC 3-X-X 4 70/85
Sixth Semester (3™ year of UG)
1 System Software CS302 3-0-2 4 85
2 Distributed Computing CS332 3-0-2 4 85
3 Innovation, Incubation and Entrepreneurship MG110 | 3-1-0 4 70
4 Elective CS3DD 3-X-X 3/4 55/70/85
5 Elective (Specialization#2) CS3EE 3-X-X 3/4 55/70/85
Total | 18-20 | 350-410
6 Minor / Honor (M/H#3) CS3FF 3-X-X 4 70/85
7 Vocational Training / Professional Experience CSvoe6 / | 0-0-10 5 200
(Optional) (Mandatory for Exit) CSP06 (20 x 10)
Seventh Semester (4*" year of UG)
1 Cyber Physical Systems CS431 3-0-2 4 85
2 Elective CS4AA 3-X-X 3/4 55/70/85
3 Elective CS4BB 3-X-X 3/4 55/70/85
4 Elective (Specialization#3) Cs4cc 3-X-X 3/4 55/70/85
5 Elective (Specialization#4) CS4DD 3-X-X 3/4 55/70/85
Total | 16-20 | 305-425
6 Minor / Honor (M/H#4) CS4EE 3-X-X 4 70/85
Eighth Semester (4" year of UG)
1 Industrial Internship / Professional Experience | CSPO8 0-0-40 20 800
(Mandatory) (20 x 40)
Total 20 800
Sr. No. | Optional Core Code Scheme L-T-P
1 Object Oriented Programming CS231 | 3-0-2
3 Artificial Intelligence CS232 | 3-0-2
2 Information Security CS233 | 3-0-2
4 Machine Learning CS331 | 3-0-2
5 Distributed Computing CS332 | 3-0-2
6 Cyber Physical Systems Cs431 | 3-0-2
Sr. No. | Elective Code Scheme L-T-P
1 Software Engineering CS351 | 3-0-2
2 Foundations of Cryptography CS352 | 3-1-0
3 Unmanned Aerial Vehicle Technology CS353 | 3-0-2

Subject Code: ##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)




Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Computer Science and Engineering
B.Tech. Computer Science and Engineering

4 Data Structures and Algorithms (for Minor) CS254 | 3-0-2
5 Network Security CS355 | 3-0-2
6 Social Network Analysis CS356 | 3-0-2
7 High Performance Computing CS357 | 3-0-2
8 Unmanned Aerial Vehicles Information Systems CS358 | 3-0-2
9 Artificial Intelligence for Robotics CS359 | 3-0-2
10 Blockchain Technology CS360 | 3-0-2
11 Data Science CS361 | 3-0-2
12 Cyber Laws and Forensic Tools Cs451 | 3-0-2
13 Big Data Analytics CS452 | 3-0-2
14 Drone Forensics CS453 | 3-0-2
15 Software Security Cs454 | 3-0-2
16 System Analysis and Simulation CS455 | 3-0-2
17 Security in Cyber Physical Systems CS456 | 3-0-0
18 Deep Learning CS457 | 3-0-2
19 Machine Learning for Security CS458 | 3-0-2
20 Natural Language Processing CS459 | 3-0-2
21 Network Reconnaissance CS460 | 3-0-0
22 Motion Analytics CS461 | 3-0-2

B.Tech. | Semester — I/1l (For other disciplines)

1 | Fundamentals of Computer and Programming ‘ CS110 ‘ 3-0-2 | 4 | 85
Five Years Integrated M.Sc. Physics M.Sc. Il Semester — IV

1 | Data Structures |cs102 [3-12 | 5 100

Subject Code: ##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)



Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Computer Science and Engineering
B.Tech. Computer Science and Engineering

B.Tech. | (CSE) Semester — | Scheme LI T!pP! credit
INTRODUCTION TO COMPUTER SCIENCE (CORE-1)

cs101 3/1(0/| o4
1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Acquire knowledge about computers and computational problem solving.

CO2 | Design the solutions of computational problems using iterative and recursive methods using
flowcharts and pseudo-codes.

CO3 | Solve computational problems in different number systems.

CO4 | Analyse the importance of different types of memory and evaluate the impact of different
algorithms on memory.

CO5 | Experiment with different operating systems such as Windows and Linux and write scripts to
automate repetitive tasks.

2. | Syllabus

INTRODUCTION TO COMPUTER AND ITS ARCHITECTURE (04 Hours)

Introduction and Characteristics, Computer Architecture, Generations, Classifications,
Applications, Central Processing Unit and Memory, Communication between various Units,
Processor Speed, Multiprocessor System, Peripheral Buses, Motherboard Demonstration.

NUMBER SYSTEMS (06 Hours)

Introduction and type of Number System, Conversion between Number System, Arithmetic
Operations in different Number System, Signed and Unsigned Number System.

COMPUTATIONAL PROBLEM SOLVING (08 Hours)

Program Development Cycle, Pseudocode, Flowchart, Representing Information as Bits, Binary
System, Storing Integers, Storing Fractions, Examples of Computational Problems, Iterative and
Recursive Approaches to Solve Computational Problems, Easy and Hard Computational
Problems

MEMORY AND VARIOUS INPUT AND OUTPUT DEVICES (04 Hours)

Subject Code: ##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)




Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Computer Science and Engineering
B.Tech. Computer Science and Engineering

Introduction to Memory, Input and Output Devices, Memory Hierarchy, Primary Memory and
its Types, Secondary Memory, Classification of Secondary Memory, Various Secondary Storage
Devices, and their Functioning.

INTRODUCTION TO SYSTEM SOFTWARES AND PROGRAMMING LANGUAGES (03 Hours)

Classification of Computer Languages, Introduction of Operating System, Evolution, Type and
Function of OS, Unix Commands, Evolution and Classification of programming Language,
Feature and Selection of good Programming Language, Development of Program, Algorithm and
Flowchart, Program Testing and Debugging, Program Documentation and Paradigms,
Characteristics of good Program.

WINDOWS OPERATING SYSTEM AND ITS ENVIRONMENT (03 Hours)

Introduction to GUI based OS, Configuration, Setup, Services, Network Configuration.

LINUX OPERATING SYSTEM AND ITS ENVIRONMENT (06 Hours)

Introduction to Linux OS, Configuration, Setup, Commands — Navigating File System, File
Permissions (R/W/X), Access control and super user (sudo) privileges, Scripting basics, Bash
Shell and Scripting, Network Configuration.

DEBUGGING TOOLS AND COMPILER OPTION (03 Hours)

Different Debugging tools, Commands, Memory dump, Register and Variable Tracking,
Instruction and Function level debugging, Compiler Options, Profile Generation.

DATA COMMUNICATION, COMPUTER NETWORK AND INTERNET BASICS (04 Hours)

Data Communication and Transmission media, Multiplexing and Switching, Computer Network
and Network Topology, Communication Protocols and Network Devices, Evolution and Basic
Internet Term, Getting Connected to Internet and Internet Application, Email and its working,
Searching the Web, Languages of Internet, Internet and Viruses.

SYSTEM AND NETWORK SECURITY BASICS (04 Hours)

Security Services, Security Attacks, and Security Mechanisms, Authentication, Password
Strengths and Entropy, Access Control Mechanisms, Read/Write/Execute Permissions and Super
User/Administrator Privileges, Introduction of HTTPS and Digital Certificates

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)
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3. Tutorials

1 Number System

2 Problem Solving using Algorithms
3 Problem Solving using Flowcharts
4 Linux Commands

5 Bash Shell Scripting

4, Books Recommended

1 Introduction to Computer Science”, Fourth Impression, Pearson Education, ITL Education Solutions
Limited, 2009.
2 Nell Dale and John Lewis, “Computer Science Illuminated”, Jones and Bartlett Publishers.

3 Robert Sedgewick and Kevin Wayne, “Computer Science”, Addison-Wesley.
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INTRODUCTION TO PROGRAMMING (CORE-2)
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Acquire knowledge about fundamentals of C programming language.

CO2 | Apply the knowledge of C Programming to solve computational problems.

CO3 | Debug, test, and analyse C Programs to find and correct errors and improve the solutions.

CO4 | Learn various programming techniques such as iteration and recursion, and apply them to
solve computational problems.

CO5 | Learn and apply the advanced programming concepts such as modularization, memory
management, and file handling to improve the efficiency of computational problems.

2. | Syllabus

OVERVIEW OF C PROGRAMMING LANGUAGE (02 Hours)

History of C, Importance of C, Basic Structure of a C Program, How to Compile a C Program, How
to Run a C Program, Sample Programs.

CONSTANTS, VARIABLES, AND DATA TYPES (03 Hours)

Character Set in C, Keywords, ldentifiers, Constants, Strings, Operators, Special Symbols,
Variables, Data Types: Primary Data Types and User Defined Data Types, Declaration of
Variables, Assigning Values to Variables, Initialization of Variables, Defining Symbolic Constants,
Declaring Variables as Constants.

OPERATORS AND EXPRESSIONS (03 Hours)

Operators: Arithmetic, Relational, Logical, Assignment, Increment and Decrement, Conditional,
Bitwise, Comma Operator, sizeof Operator, Operators used in Pointers and Structures,
Arithmetic Expressions, How C programming Evaluates Arithmetic Expressions, Precedence of
Arithmetic Operators and Associativity Rule, Type Conversion: Implicit and Explicit.

LIBRARY FUNCTIONS: INPUT, OUTPUT, MATHEMATICS, DATE AND TIME (03 Hours)

Reading Character from Keyboard, Printing Character on Screen, Reading String from Keyboard,
Printing String on Screen, Formatting input and Output, difftime, clock, time, Math Functions:
abs, fmod, reminder, log, log2, pow, sqrt, ceil, floor.
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DECISION MAKING AND BRANCHING (04 Hours)

Decision Making in C Programming, If Statement, Nested If Statement, Else .. If Ladder, Switch
Statement, Conditional Operator Statement, Goto Statement, Decision Making with Logical
Operators, Sample Programs.

DECISION MAKING AND LOOPING (05 Hours)

Introduction to Loops, While Loop, Do While Loop, For Loop, Break Statement, Goto Statement,
Continue Statement, Sample Programs.

ARRAYS AND CHARACTER ARRAYS (05 Hours)

Introduction to Arrays, One Dimensional Array, Declaration and Initialization of One
Dimensional Array, Two Dimensional Array, Declaration and Initialization of Two Dimensional
Array, Multi-Dimensional Array, Sample Programs, Declaration and Initialization of Strings,
Arithmetic Operations on Characters, String Functions: Strlen(), Strcat(), Strcpy(), Strstr(),
Strcmp(), etc.

FUNCTIONS (05 Hours)

Function Declaration, Function Definition, Function Calls, Functions with No Arguments and No
Return Values, Functions with Arguments and No Return Values, Functions with No Arguments
and Return Values, Functions with Arguments and Return Values, Recursive Functions, Passing
Arrays to Functions, Call by Value, Call by Reference, Scope and Lifetime of Functions: Local,
Global, Static, and Register Declaration.

STRUCTURES AND UNIONS (04 Hours)

Structure Template, Structure Variable Declaration and Initialization, Structure Variable
Assignment, Accessing Structure Variables, Arrays as Structure, Arrays with Structures, Passing
Structure Members to Functions, Unions, Difference Between Structures and Unions, Bit Fields.

POINTERS AND MEMORY MANAGEMENT (05 Hours)

Declaration and Initialization of Pointers, Accessing Memory through Pointers, Dynamic
Memory Allocation, Memory Management Functions: Malloc, Calloc, and Free, Using Pointers
to Access Dynamically Allocated Memory Locations, Pointers with Arrays, Use of Pointers to
Return Multiple Values From Functions, Sample Program: Linked List.

FILE MANAGEMENT (04 Hours)

Opening and Closing a File, Modes in File Opening: Read, Write and Append, Input and Output
Operations on Files, File Handling Functions such as fseek(), ftell(), rewind().

PREPROCESSOR DIRECTIVES (02 Hours)
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Macro Substitution, Importing a File, Compiler Control Directives.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 C Programming — How to write a program, compile a program, and execute a program

2 Read the input from a keyboard and write the output to computer screen

3 Variable declaration, initialization, and assignment, Constant declaration, Experiments with
different data types

4 Experiments with different C Operators, Analysing the impact of precedence and associativity
rules while evaluating expressions in C

5 Experiments with standard library functions related to math library, time library, standard
input and output library etc.

6 Experiments with If, Else If, Switch, Goto statements

7 Experiments with While, Do...While, For Loops, and analysing the impact of Break, Goto and
Continue statements on C Loops

8 Experiments with Arrays and Character Arrays

9 Experiments with Different Functions having Arguments/No Arguments and Return
Values/No Return Values, Scope and Lifetime of Functions, and Understanding Local, Global,
Static, and Register Declaration

10 | Experiments with Structures and Unions, Analysing the difference between the structure and
union with respect to memory

11 | Experiments with Pointers with respect to Accessing Memory from the Stack and Heap
Section of the RAM (i.e., Experiments with Static and Dynamic Memory Management)

12 | Opening, Closing the Files using a C program, and accessing the files to get the input from the
file and store the output to the file.

13 | Experiments with pre-processor directives.

4. |Books Recommended

1 |E. Balagurusamy, “Programming in ANSI C”, Mc-Graw Hill.

2 Brian W. Kernighan / Dennis Ritchie,“The C Programming Language”, Pearson.

3 Yashavant Kanetkar, “Let us C”, BPB Publications.

4 Harbison and Steele, “C: A Reference Manual”
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ELECTRICAL NETWORK ANALYSIS

EE103 3102 04
1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | acquire knowledge about AC circuits, electrical network basics, transforms, wave form
representation.

CO2 | apply the fundamentals of electrical network basics to analyse different networks.

CO3 | analyse electrical network using different theorems and different wave forms.

CO4 | evaluate network performance using different parameters.

CO5 | design and analyse different types of systems using network principles and network
theoremes.

2. | Syllabus
AC FUNDAMENTALS AND CIRCUITS (08 Hours)

Alternating Voltages and Currents through Purely Resistive Inductive and Capacitive Circuits, R-
L, R-C, R-L-C Series Circuits, Impedance and Admittance, Circuits in Parallel, Series and Parallel
Resonance, Complex Algebra and its Application to Circuit Analysis, Circuit Transient, Initial and
Final Value Theorem, DC and Induction Machines, Electrical Measurements, Power System.

POLYPHASE CIRCUITS AND TRANSFORMES (05 Hours)

Balanced Three Phase Systems, Star and Mesh Connections, Relation between Line and Phase
Quantities, Measurement of Power, Principle of Transformer, Construction, Transformer on no-
load and with load, Phasor Diagram for Transformer under No-Load and Loaded Condition (with
unity, lagging power factor load) Equivalent Circuit, Open Circuit and Short Circuit Test,
Efficiency, Voltage Regulation.

NETWORK CONCEPTS (04 Hours)

Network Element Symbols and Conventions, Active Element Conventions, Current and Voltage
Conventions, Loops and Meshes, Nodes, Coupled circuits and Dot Conventions.

MESH CURRENT AND NODE VOLTAGE NETWORK ANALYSIS (07 Hours)

Kirchhoff's Voltage Law, Kirchhoff's Current Law, Definitions of Mesh Current and Nodal Voltage,
Choice of Mesh Currents or Nodal Voltages for Network Analysis, Self and Mutual Inductances,
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Mesh Equation in the Impedance Matrix Form by Inspection, Solution of Linear Mesh Equations,
Nodal Voltage Analysis Nodal Equations in the Form of Admittance Matrices by Inspection,
Solution of Linear Nodal Equations.

NETWORK THEOREMS AND GRAPH (07 Hours)

Linearity and Superposition, Independent and Dependent Source and their Transformations,
Thevenin, Norton, Reciprocity and Maximum Power Transfer Theorems, Use of these Theorems
in Circuit Analysis, Duality and Dual of a Planner Network, Fundamental Concepts, Definition
of Graph and Various Related Terms, Paths and Circuits Connections, Tree of a Graph, Cut Sets
and Tie Sets, Non-separable Planner and Dual Graphs, Matrices of Oriented Graphs, Properties
and Inter-Relationship of Incidence, Tie Set and Cut Set Matrices, Complete Analysis Using Tie
Set and Cut Set Matrices.

WAVE FORM ANALYSIS BY FOURIER SERIES (06 Hours)

Trigonometric and Complex Exponential Forms, Frequency Spectra of Periodic Wave Forms,
Fourier Integral and Continuous Frequency Spectra, Fourier Transform and their Relationship
with Laplace Transform.

NETWORK FUNCTIONS AND TWO PORT PARAMETERS (08 Hours)

Poles and Zeros of a Function, Physical and Analytical Concepts, Terminal and Terminal Pairs,
Driving Point Immitances, Transfer Functions, Definitions, Calculations and Interrelationship of
Impedance, and Admittance, Hybrid and Transmission Line Parameters for four Terminal
Networks. Image Impedance and its Calculations for Symmetrical and Unsymmetrical i, T and
Ladder Networks.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 To study Ammeter and Voltmeter for current and voltage measurement in circuit.

To study Energy meter.

Verification of superposition theorem for electric circuit.

To study Power measurement method for three phase circuits using watt meter method.

Verification of Thevenin’s theorem of electric circuit.

Calculation and verification Norton’s theorem.

Open circuit and short circuit test for the transformers for efficiency calculation.
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Verification of Kirchhoff’s current law and Kirchhoff’s voltage law for electric circuit.
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9 Capacitance measurement of parallel plates.

10 | Calculation of efficiency of auto transformer.

4. | Books Recommended

1 W.H.Hyat, J.E.Kemmerly, S.M.Durbin, “Engineering Circuit Analysis”, 6"Edition, TMH, 2006.

2 Van Valkenburg M E, “Network Analysis”, 3Edition, PHI, 2002.

3 Samarjit Ghosh, “Network Theory, Analysis & Synthesis”,3™ Edition, PHI, 2005.

4 C.L.Wadhwa, “Network Analysis & Synthesis”, Revised 3"Edition, New Age International
Publishers, 2007.

5 Kothari and Nagrath, “Basic Electrical Engineering”, 2"edition, Tata McGraw-Hill Education,
2007.

ADDITIONAL REFERENCE BOOKS

1 V. N. Mittle & Arvind Mittal, “Basic Electrical Engineering”, 2" edition, Tata McGraw-Hill
Education, 2005.
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Course Outcomes (COs):
At the end of the course, the students will be able to

co1

Accept the challenge to solve the problem with Mathematics.

Co2

Apply the knowledge of curve tracing to solve problem of engineering.

Cco3

Identify, formulate and analyze complex engineering and affiliated field problems, specifically
the differential equation concept in different engineering field.

co4

Apply the knowledge of mathematics for model and analyze computational processes using
analytic and combinatorial methods

CO5

Design solutions engineering industrial problems with effective mathematical skill.

Syllabus

DIFFERENTIAL CALCULUS (09 Hours)

Differentiation of Hyperbolic and Inverse Hyperbolic functions. Successive Differentiation,
standard forms, Leibnitz’s theorem and applications, Power series, Expansion of functions,
Taylor’s and Maclaurin’s series. Curvature, Radius of curvature for Cartesian curve with
application.

PARTIAL DIFFERENTIAL CALCULUS (09 Hours)

Partial differentiation, Euler’s theorem for homogeneous function, Modified Euler’s theorem,
Taylor’s and Maclaurin’s series for two variables. Tangent plane and Normal line, Error and
Approximation, Jacobians with properties, Extreme values of function of two variables,
Lagrange’s methods of undetermined multipliers.

CURVE TRACING (06 Hours)

Cartesian, polar and parametric form of standard curves.

ORDINARY DIFFERENTIAL EQUATION (09 Hours)

Reorientation of differential equation first order first degree, exact differential equation and
Integrating factors, first order higher degree odes, solvable for p, y and x, Solution of
homogenous equations higher order, complementary functions, Particular Integrals, Linear
differential equation with variable coefficient, Cauchy’s Euler and Legendre’s equation with
variable coefficient, Method of variation of parameters.

APPLICATION OF DIFFERENTIAL EQUATION (MATHEMATICAL MODELLING) (06 Hours)
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Modelling of Realworld problems particularly Engineering System, Electrical network models
(LCR), spread of epidemic (SI, SIS, SIR), Newton’s Law of cooling, Compartment modelling,
Bending of beam models.

SERIES SOLUTION AND SPECIAL FUNCTIONS (06 Hours)

Regular point, Singular point, series solution of ODE of 2nd order with variable coefficient with
special emphasis to differential equation of Legendre’s and Bessel’s for different cases of roots
of indicial equations.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. | Tutorials

1 Problems on Array

2 Problems on Stack and Queue
3 Problems on Linked List

4 Problems on Trees

5 Problems on Graph

4, Books Recommended

1 James Stewart, “Calculus”, Thomson Asia, Singapore, 2003.

2 Kreyszing E., “Advanced Engineering Mathematics”, John Wiley & Sons, Singapore, Int. Student
Ed. 2015.

3 Wiley C. R., “Advanced Engineering Mathematics”, McGraw Hill Inc., New York Ed. 1993.

4 F. B. Hilderband, “Methods of Applied mathematics”, PHI, New Delhi, 1968

5 Ramana D. V., “Higher Engg. Mathematics”, The McGraw-Hill Inc., New Delhi, 2007.

ADDITIONAL REFERENCE BOOKS

1 Srimanta Pal, Subodh C. Bhunia, “Engineering Mathematics”, Oxford University Press, New
Delhi, 2015.

2 Bali and lyengar, “Engineering Mathematics”, Laxmi Publications, New Delhi, 2004.

3 Mary L. Boas, “Mathematical Methods in the Physical Sciences”, John Wiley & Sons, Ed. 2005.
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Course Outcomes (COs):
At the end of the course, the students will be able to

CO1 | recognize the need of different data structures and understand its characteristics.
CO2 | apply different data structures for given problems.
CO3 | design and analyse different data structures, sorting and searching techniques.
CO4 | evaluate data structure operations theoretically and experimentally.
CO5 | give solution for complex engineering problems.
2. Syllabus
INTRODUCTION TO DATA STRUCTURES (03 Hours)

Review of Concepts: Information and Meaning, Abstract Data Types, Internal Representation
of Primitive Data Structures, Arrays, Strings, Structures, Pointers.

LINEAR LISTS (06 Hours)

Sequential and Linked Representations of Linear Lists, Comparison of Insertion, Deletion and
Search Operations for Sequential and Linked Lists, Doubly Linked Lists, Circular Lists, Lists in
Standard Template Library (STL), Applications of Lists.

STACKS (06Hours)

Sequential and Linked Implementations, Representative Applications such as Recursion,
Expression Evaluation Viz., Infix, Prefix and Postfix, Parenthesis Matching, Towers of Hanoi,
Wire Routing in a Circuit, Finding Path in a Maze.

QUEUES (06 Hours)

Operations of Queues, Circular Queue, Priority Queue, Dequeue, Applications of Queues,
Simulation of Time Sharing Operating Systems, Continuous Network Monitoring System Etc.

SORTING AND SEARCHING (04 Hours)
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Sorting Methods, Bubble Sort, Selection Sort, Quick Sort, Radix Sort, Bucket Sort, Dictionaries,
Hashing, Analysis of Collision Resolution Techniques, Searching Methods, Linear Search, Binary
Search, Character Strings and Different String Operations.

TREES (08 Hours)

Binary Trees and Their Properties, Terminology, Sequential and Linked Implementations, Tree
Traversal Methods and Algorithms, Complete Binary Trees, General Trees, AVL Trees, Threaded
Trees, Arithmetic Expression Evaluation, Infix-Prefix-Postfix Notation Conversion, Heaps as
Priority Queues, Heap Implementation, Insertion and Deletion Operations, Heapsort, Heaps in
Huffman Coding, Tournament Trees, Bin Packing.

MULTIWAY TREES (05 Hours)

Issues in Large Dictionaries, M-Way Search Trees, BTrees, Search, Insert and Delete Operations,
Height of B-Tree, 2-3 Trees, Sets and Multisets in STL.

GRAPHS (07 Hours)

Definition, Terminology, Directed and Undirected Graphs, Properties, Connectivity in Graphs,
Applications, Adjacency Matrix and Linked Adjacency Chains, Graph Traversal, Breadth First
and Depth First Traversal, Spanning Trees, Shortest Path and Transitive Closure, Activity
Networks, Topological Sort and Critical Paths.

Tutorials will be based on the coverage of the above topics separately (15 Hours)

Practicals will be based on the coverage of the above topics separately (30 Hours)

(Total Contact Time: 45 Hours + 15 Hours + 30 Hours = 90 Hours)

3. Tutorials

1 Problems on Array

2 Problems on Stack and Queue

3 Problems on Linked List

4 Problems on Trees

5 Problems on Graph

4. Practicals

1 Implementation of Array and its applications
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Implementation of Stack and its applications

Implementation of Queue and its applications

Implementation of Link List and its applications

Implementation of Trees and its applications

Implementation of Graph and its applications

Implementation of Hashing functions and collision resolution techniques

0| Nl o v | W N

Mini Project (Implementation using above Data Structure)

5. Books Recommended

1 Trembley & Sorenson: "An Introduction to Data Structures with Applications", 2/E, TMH, 1991.

2 Tanenbaum & Augenstein: "Data Structures using C and C++", 2/E, Pearson, 2007.
3 Horowitz and Sahani: "Fundamentals of Data Structures in C", 2/E, Silicon Press, 2007.
4 T. H. Cormen, C. E. Leiserson, R. L. Rivest: "Introduction to Algorithms",3/E, MIT Press, 2009.

5 Robert L. Kruse, C. L. Tondo and Brence Leung: "Data Structures and Program Design in C", 2/E,
Pearson Education, 2001.
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Course Outcomes (COs):
At the end of the course, students will be able to

CO1 | acquire knowledge about the basics of web pages, need of web server, configuration, client
and server side scripting, style of web pages and script programming.

CO2 | install and configure the web server and apply the knowledge of programming to develop
web application pages using html, style sheets, client and server side scripts using script
programming.

CO3 | analyse given problem for the requirement of html, style sheets, client side or server side
script with different programming constructs.

CO4 | evaluate web application programming solutions with different aspects like the presentation
and working of the web application and usage of different scripting constructs.

COS5 | utilize the standard tools for design and development of web project solution for given
problems by integrating html, client and server pages with style and scripting.

2. Syllabus
INTRODUCTION (03 Hours)

Basics of Internet, World Wide Web, HTTP Protocol, Universal Resource Locator, Web Server,
Different Types of Web Servers, Domain Name Server, Web Server Configuration, Internet
Browser, Web Document and Mark-Up Language, Hypertext Mark-Up Language, Hypermedia,
Web Site Organization, Content Organization, Web Server on Different Operating System
Platforms, Web Applications, Web Interface, Web Standards & Accessible Design.

STATIC AND DYNAMIC WEB PAGES, STYLE SHEETS AND WEB PUBLISHING (17 Hours)

Web Page, Static Web Page, Hypertext Mark-Up Tags, Handling Font Style, Types, Size, Colour
Etc., Handling Table, List, Images, Graphics, Menu Etc; Forms, Input Text Box, Drop Down Menu,
Name Variable, Cookie Management, Session Management, Animation, Structure Web Pages,
Image Mapping, Link Setup In Image, Frames, Structuring Web Pages Using Frames,
Multimedia Handling, Linking To Pages; Dynamic Web Pages and Scripting - Scripting Language,
Dynamic Pages and Forms Validation, Validation of Input Text Box, Dynamic Drop Down Menu,
Validation and Accessing Name Variable-Value Pair, Cookie Management Through Scripting,
Session Management through Scripting, Animation through Scripting, Dynamic Image Mapping
Through Scripting, Link Handling through Scripting, Multimedia Handling through Scripting;
Web Page Designing using Style Sheet, Different Types of Style Sheet, Defining Different Styles,
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Export and Importing Style Sheet, Cascade Style Sheet. Web Hosting and Publishing - Different
Steps of Web Hosting and Publishing, Documents Interchange Standards, Website Evaluation,
Components of Web Publishing, Document Management, Search Engines, and Registration of
a Web Site on Search Engines, Publishing Tools.

PYTHON PROGRAMMING (25 Hours)

Basics of Python Programming: Variables, Keywords, Expressions, Data Types, Operators and
Operands, Assignments, Order of Operations, Controlling Statements, Branching and Loops,
Functions, Definitions, Arguments, Returning Values, Scopes, Recursive Functions, Modules
and Import, Strings, Tuples, and Lists; Handling Exceptions — Try/Except, Standard Exceptions,
Exceptions as Control Flow Mechanisms; Object Oriented Programming — Classes, Abstract
Data Types, Inheritance, Encapsulation; Debugging — Syntax errors, Runtime Errors, Semantic
Errors, Test Cases; Files — Reading, Iterating over Lines, Finding a File in File system, Writing
Data to Files, CSV Format, Read and Write To/From CSV File; Dictionaries — Introduction,
Dictionary Operations, Aliasing, Copying, Dictionary Accumulation, Introduction to Module

Packages.

Practicals will be based on the coverage of the above topics. (30 Hours)
(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

Practicals

To prepare the web page using hypertext markup language

To study and setup the web server for implementation

To learn client side scripting

To learn server side scripting

To apply style to the web pages

To implement functions for files

N o v A W N P W

To implement dictionary

4, Books Recommended

Martin C. Brown, “Python: The Complete Reference, Osborne, McGraw-Hill, 2018.

Thomas Powell and fritz Schneider, “JavaScript: The Complete Reference, McGraw-Hill, 2017.

J. Sklar, “Principles of Web Design”, 7/E, Cengage Learning, 2017.

N w| N R

H. Deitel, A. Deitel, “Internet and World Wide Web How to Program”, 5/E, Pearson, 2012.
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5 John V. Guttag, “Introduction to Computation and Programming Using Python”, MIT Press,
2013 Edition.

ADDITIONAL REFERENCE BOOKS

1 Martin C. Brown, “Python: The Complete Reference, Osborne, McGraw-Hill, 2018.

1. M. L. Young,” The Complete reference of Internet”, Tata Mc Graw Hill, 2002.

2
3 2. W.G. Lehnert, “Internet 101, 1/E, Person Education, 2001.
4

B. Underdahle and K. Underdahle, “Internet and Web Page/ Website design”, 2/E, IDG Books
India (P) Ltd., 2001.

5 D. Comer, “The Internet Books,” Prentice Hall of India, 2/E, 2001.
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DIGITAL ELECTRONICS AND LOGIC DESIGN

EC106 3 (0|2 o4
1. Course Outcomes (COs):

At the end of the course, students will be able to

co1

acquire knowledge about different types of diodes and circuits.

CO2

apply the knowledge of gates, Boolean algebra and operational amplifier in designing logical
and integrated circuits.

Cco3

analyse the logical, integrated, and operational amplifier based circuits.

Cco4

evaluate the different circuits and compare their performance.

CO5

design ALU and control unit.

Syllabus

PN DIODE AND TRANSITOR (07 Hours)

PN Diode Theory, PN Characteristic and Breakdown Region, PN Diode Application as Rectifier,
Zener Diode Theory, Zener Voltage Regulator, Diode as Clamper and Clipper, Photodiode Theory,
LED Theory, 7 Segment LED Circuit Diagram and Multi Colour LED, LASER Diode Theory and
Applications, Bipolar Junction Transistor Theory, Transistor Symbols And Terminals, Common
Collector, Emitter and Base Configurations, Different Biasing Techniques, Concept of Transistor
Amplifier, Introduction to FET Transistor And Its Feature.

WAVESHAPING CIRCUITS AND OPERATIONAL AMPLIFIER (06 Hours)

Linear Wave Shaping Circuits, RC High Pass and Low Pass Circuits, RC Integrator and Differentiator
Circuits, Nonlinear Wave Shaping Circuits, Two Level Diode Clipper Circuits, Clamping Circuits,
Operational Amplifier OP-AMP with Block Diagram, Schematic Symbol of OP-AMP, 741 Package
Style and Pinouts, Specifications of Op-Amp, Inverting and Non-Inverting Amplifier, Voltage
Follower Circuit, Multistage OP-AMP Circuit, OP-AMP Averaging Amplifier, OP-AMP Subtractor.

BOOLEAN ALGEBRA AND SWITCHING FUNCTIONS (04 Hours)

Basic Logic Operation and Logic Gates, Truth Table, Basic Postulates and Fundamental Theorems
of Boolean Algebra, Standard Representations of Logic Functions- SOP and POS Forms,
Simplification of Switching Functions-K-Map and Quine-Mccluskey Tabular Methods, Synthesis of
Combinational Logic Circuits.

COMBINATIONAL LOGIC CIRCUIT USING MSI INTEGRATED CIRCUITS (07 Hours)
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Binary Parallel Adder; BCD Adder; Encoder, Priority Encoder, Decoder; Multiplexer and
Demultiplexer Circuits; Implementation of Boolean Functions Using Decoder and Multiplexer;
Arithmetic and Logic Unit; BCD to 7-Segment Decoder; Common Anode and Common Cathode 7-
Segment Displays; Random Access Memory, Read Only Memory and Erasable Programmable
ROMS; Programmable Logic Array (PLA) and Programmable Array Logic (PAL).

INTRODUCTION TO SEQUENTIAL LOGIC CIRCUITS (04 Hours)

Basic Concepts of Sequential Circuits; Cross Coupled SR Flip-Flop Using NAND or NOR Gates; JK
Flip-Flop Rise Condition; Clocked Flip-Flop; D-Type and Toggle Flip-Flops; Truth Tables and
Excitation Tables for Flip-Flops; Master Slave Configuration; Edge Triggered and Level Triggered
Flip-Flops; Elimination of Switch Bounce using Flip-Flops; Flip-Flops with Preset and Clear.

SEQUENTIAL LOGIC CIRCUIT DESIGN (06 Hours)

Basic Concepts of Counters and Registers; Binary Counters; BCD Counters; Up Down Counter;
Johnson Counter, Module-N Counter; Design of Counter Using State Diagrams and Table;
Sequence Generators; Shift Left and Right Register; Registers with Parallel Load; Serial-In-Parallel-
Out (SIPO) And Parallel-In-Serial-Out (PISO); Register using Different Type of Flip-Flop.

REGISTER TRANSFER LOGIC (04 Hours)

Arithmetic, Logic and Shift Micro-Operation; Conditional Control Statements; Fixed-Point and
Floating-Point Data; Arithmetic Shifts; Instruction Code and Design Of Simple Computer.

PROCESSOR LOGIC DESIGN (03 Hours)

Processor Organization; Design of Arithmetic Logic Unit; Design of Accumulator.

CONTROL LOGIC DESIGN (04 Hours)

Control Organization; Hard-Wired Control; Micro Program Control; Control Of Processor Unit; PLA
Control.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. | Practicals

1 Study of BJT Characteristics

2 Study of CE Amplifier

3 Study of RC Coupled / Tuned Amplifier
4 Study of FET Characteristics
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5 Study of Diode Clipper Circuits

6 Study of Diode Clamper Circuits

7 Study and Implement RC Low Pass and High Pass Filter Circuits

8 Study and Implement RC Integrator Circuits

9 Study and Implement RC Differentiator Circuits

10 | Full and Half-Adder/ Half-subtarctor Circuits using a serial Input

11 | 4-Bit Gray to Binary/ Binary to Gray Code convertor using Select input

12 | Logic expression with the Help of MUX IC 74153

13 | Flip-flops using NAND/ NOR Gate

14 | Modulo-7 Ripple Counter

15 | 4-Bit Shift Left/Right Register

16 | Sequence Generator

4, Books Recommended

1 Schilling Donald L. and Belove E., "Electronics Circuits- Discrete and Integrated", 3rd Ed.,
McGraw-Hill, 1989, Reprint 2008.

2 Millman Jacob, Halkias Christos C. and Parikh C., "Integrated Electronics", 2nd Ed., McGraw-Hill,
20009.

3 Taub H. and Mothibi Suryaprakash, Millman J., "Pulse, Digital and Switching Waveforms", 2nd
Ed., McGraw-Hill, 2007.

4 Mano Morris, “Digital Logic and Computer Design”, 5th Ed., Pearson Education, 2005.

5 Lee Samual, “Digital Circuits and Logic Design”, 1st Ed., PHI, 1998.

ADDITIONAL REFERENCE BOOKS

1 Malvin Albert & David J. Bates, "Electronic Principles", 7th edition, Tata McGraw Hill, 2007.

2 De Debashis, "Basic of Electronics", 1st Ed., Pearson Education, 2008.

3 Floyd and Jain, “Digital Fundamentals”, Pearson Education, 2006.
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ENERGY AND ENVIRONMENTAL ENGINEERING 3 0l 2 04

EG110

1. Course Outcomes (COs):
At the end of the course, students will be able to

CO1 | Explain the components of ecosystems, various biogeochemical cycles and importance of
different urban network services.

CO2 | Differentiate between various types of environmental pollution along with their impacts and
regulatory standards.

CO3 | Examine various global environmental issues and their management.

CO4 | Discuss the fundamental principles of energy, including classification, conservation and
related policy frameworks and regulations.

CO5 | Get acquainted with the concept of energy systems and their components.

2. | syllabus
ENVIRONMENT AND ECOSYSTEMS (10 Hours)

Introduction: Concept of an ecosystem - structure and functions of ecosystem; Components of
ecosystem - producers, consumers, decomposers; Food chains, food webs, ecological
pyramids, energy flow in ecosystem; Bio-geochemical cycles, hydrologic cycle, Components of
environment and their relationship, impact of technology on environment, environmental
degradation, environmental planning of urban network services such as water supply,
sewerage, solid waste management; closed loop cycle, concepts of sustainability.

ENVIRONMENTAL POLLUTION (10 Hours)

Water, air, soil, noise, thermal and radioactive, marine pollution - sources, effects and
engineering control strategies; Centralized and decentralized treatment system, Drinking water
quality and standards, ambient air and noise standards.

GLOBAL ENVIRONMENTAL ISSUES AND ITS MANAGEMENT (10 Hours)

Engineering aspects of climate change, concept of carbon credit, CO, sequestration, concepts
of environmental impact assessment and environmental audit, life cycle assessment.

BASICS OF ENERGY AND ITS CONSERVATION (07 Hours)

Classification of energy sources, Global and national energy scenario, Fossil and alternate fuels
and its characterization. General aspects of energy conservation and management; Energy
conservation act, Energy policy of company; Need for energy standards and labelling; Energy
building codes.
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INTRODUCTION TO ENERGY CONSERVATION SYSTEMS

(08 Hours)

Energy conversion systems: Working principle, Basic components, General functioning and
normal rating specifications of various energy conversion systems like Power plant, Pump,
Refrigerator, Air-conditioner, Internal combustion engine, Solar PV cell, Solar water heating

system, Biogas plant. Wind turbine, Fuel cells.

Practicals will be based on the coverage of the above topics separately.

(30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Performance Test on a computerised single cylinder diesel engine

2 Performance Test on Three-cylinder petrol engine

3 Determination of COP of vapor compression refrigeration system

4 Study of General Motors Cruze Vehicle Automotive System

5 Study of MG Hector Vehicle Automotive Systems

6 Measurement of direct and diffused Solar radiation using pyranometer

7 Determination of |-V Characteristics of solar PV Panel

8 Study of electricity and or gas bill

9 Study of pollutants from diesel Engine

10 | Study of pollutants from petrol Engine

4, Books Recommended

1 Daniel B. Botkin & Edward AKeller, Environmental Sciences, John Wiley & Sons.
2 R. Rajagopalan, Environmental Studies, Oxford University Press.

3 Benny Joseph, Environmental Studies, TMH Publishers.

4 Dr. Suresh K. Dhameja, Environmental Studies, S. K. Kataria & Sons, 2007.

5 U. K. Khare, Basics of Environmental Studies, Tata McGraw Hill, 2011.
ADDITIONAL REFERENCE BOOKS

1 | C.S.Rao, Environmental Pollution Control Engineering, New Age International Publishers, 2018.
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1. Course Outcomes (COs):

At the end of the course, students will be able to
CO1 | accept the challenge to solve the problem with statistics

CO2 | apply the knowledge of Linear Algebra to solve problem of engineering.

CO3 | identify, formulate and analyze complex engineering and affiliated field problems, specifically
the Partial differential equation concept in different engineering field
CO4 | apply the knowledge of vector calculus and analyze computational processes

CO5 | design solutions to work on engineering industrial problems with effective mathematical skill.

2. Syllabus

PROBABILITY THEORY AND RANDM PROCESS (09 Hours)

Fundamentals of Probability Theory: - views of probability, Random variables and Joint
distributions, Marginal distribution, Conditional probability, Conditional independence,
Expectation and variance, Probability distributions Central limit theorem, Functions of random
variable, Sum of independent random variable, Correlation and regression, Random process,
Stationary random process, Autocorrelation and cross correlation, Ergodic process, Markov
process, Birth and death process, Poisson process, Markov chain, Chapman Kolmogorov theory,
Spectral analysis of random processes, power spectral density.

ESTIMATION AND STATISTICS (08 Hours)

Sampling theory, Population and sample, Statistical interference, Sampling distribution, Sample
mean, Bias estimation, Unbiased estimator, Confidence interval, Point estimation and interval
estimates, Statistical decision, Hypothesis testing, Statistical hypotheses, Null hypotheses,
Significance test, Type | and types Il errors, Level of significance, One tail and two tailed test,
Chi square test, Maximum likelihood estimate, Least square estimate, MAP estimate, Minimum
mean square estimate.

INTRODUCTION TO PARTIAL DIFFERENTIAL EQUATION (09 Hours)

Introduction to Partial differential equation, Formation of partial differential Equation, Partial
differential Equation of first order, Linear partial differential equation of first order (Pp + Qq =R)
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and method of obtaining its general solution, Non-linear partial differential equation of first
order f(p, 9)=0, f(z, p, a)=0, f(x, p)= g(y, q), 2= px + ay + f(p,q).

BASIC CONCEPTS OF VECTOR CALCULUS (08 Hours)

Scalar and vector point function, differential operator, gradient, directional derivative,
divergence, curl and Laplacian operator with their properties.

LINEAR ALGEBRA (11 Hours)

Linear systems, Elementary row and column transformation, rank of matrix, consistency of
linear system of equations, Linear Independence and Dependence of vectors, Gauss
Elimination method, Gauss-Jorden Method, Gauss-Jacobi Iteration Method; Vector spaces,
Subspace, Field, Ring, Norm and distance, Linear Mapping, Orthogonality, Eigenvectors and
Eigenvalues, Least square, Least square data fitting, Constrained least square applications.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. Books Recommended

1 Kreyszing E., “Advanced Engineering Mathematics”, John Wiley & Sons, Singapore, Int. Student Ed.

2015.

2 Wiley C. R., “Advanced Engineering Mathematics”, McGraw Hill Inc., New York Ed. 1993.

3 Gilbert Strang, “Introduction to Linear Algebra”, Wellesley Cambridge Press, 4th Ed., 2009.

4 David C. Lay, “Linear Algebra and its applications”, 3rd Ed., Pearson, 2006.

5 A. Papoulis and S. U. Pillai, “Probability, Random Variables and Stochastic Processes”, 4th Ed., Mc-

Graw Hill, 2002.

ADDITIONAL REFERENCE BOOKS

1 Ramana D. V., “Higher Engg. Mathematics”, McGraw-Hill Inc., New Delhi, 2007.

2 | Srimanta Pal, Subodh C. Bhunia, “Engineering Mathematics”, Oxford University Press, New Delhi,

2015.

3 Mary L. Boas, “Mathematical Methods in the Physical Sciences”, John Wiley & Sons, Ed.2005.
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FUNDAMENTALS OF COMPUTER AND PROGRAMMING
5110 3/0/2| o4
1. Course Outcomes (COs):
At the end of the course, students will be able to
CO1 | acquire knowledge about computer architecture, network and software development.
CO2 | install an operating system and configure the network along with programming skills to solve
the given problem.
CO3 | debug network and operating system related issues and analyse the given problem.
CO4 | evaluate programming solutions with different aspects.
CO5 | design and develop solution for given problems.
2. | Syllabus

INTRODUCTION TO COMPUTER AND ITS ARCHITECTURE (02 Hours)

Introduction and Characteristics, Computer Architecture, Generations, Classifications,
Applications, Central Processing Unit and Memory, Communication between various Units,
Processor Speed, Multiprocessor System, Peripheral Buses, Motherboard Demonstration.

MEMORY AND VARIOUS INPUT AND OUTPUT DEVICES (02 Hours)

Introduction to Memory, Input and Output Devices, Memory Hierarchy, Primary Memory and its
Types, Secondary Memory, Classification of Secondary Memory, Various Secondary Storage
Devices and their Functioning.

NUMBER SYSTEMS (01 Hour)

Introduction and type of Number System, Conversion between Number System, Arithmetic
Operations in different Number System, Signed and Unsigned Number System.

INTRODUCTION TO SYSTEM SOFTWARES AND PROGRAMMING LANGUAGES (04 Hours)

Classification of Computer Languages, Introduction of Operating System, Evolution, Type and
Function of OS, Unix Commands, Evolution and Classification of programming Language, Feature
and Selection of good Programming Language, Development of Program, Algorithm and
Flowchart, Program Testing and Debugging, Program Documentation and Paradigms,
Characteristics of good Program.
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WINDOWS OPERATING SYSTEM AND ITS ENVIRONMENT (02 Hours)

Introduction to GUI based OS, Configuration, Setup, Services, Network Configuration.

LINUX OPERATING SYSTEM AND ITS ENVIRONMENT (02 Hours)

Introduction to Unix based OS, Configuration, Setup, Services, Scripting, Network Configuration.

DEBUGGING TOOLS AND COMPILER OPTION (04 Hours)

Different Debugging tools, Commands, Memory dump, Register and Variable Tracking,
Instruction and Function level debugging, Compiler Options, Profile Generation.

DATA COMMUNICATION, COMPUTER NETWORK AND INTERNET BASICS (02 Hours)

Data Communication and Transmission media, Multiplexing and Switching, Computer Network
and Network Topology, Communication Protocols and Network Devices, Evolution and Basic
Internet Term, Getting Connected to Internet and Internet Application, Email and its working,
Searching the Web, Languages of Internet, Internet and Viruses.

PROGRAMMING USING ‘C’ LANGUAGE — INTRODUCTION (06 Hours)

Characteristics of C Language, Identifiers and Keywords, Data Types Constants and Variables,
Declarations and Statements, Representation of Expressions, Classification of Operators and
Library Functions for Data Input and Output Statements, Formatted Input and Output
Statements.

PROGRAMMING USING ‘C’ LANGUAGE — CONTROL STATEMENTS, STRUCTURES,

ARRAYS, POINTERS (12 Hours)

Conditional Control Statements, Loop Control Statements, One Dimensional Array of Numbers
and Characters, Two-Dimensional Array, Introduction and Development of User Defined
Functions, Different Types of Variables and Parameters, Structure and Union, Introduction to
Pointers, Pointer Arithmetic, Array of Pointers, Pointers and Functions, Pointers and structures,
File Handling Operations.

PROGRAMMING USING ‘C’ LANGUAGE — FUNCTIONS (06 Hours)

Functions, Passing the arguments, Return values from functions, Recursion, Header Files Design,
File handling operations, Read and Write to Secondary Devices, Read and Write to Input and
Output Ports.

PROGRAMMING USING ‘C’ LANGUAGE — GRAPHICS, DEBUGGING (02 Hours)

Include Graphics Library, Debugging, Linking, Compilation Option for Optimization, Make file.
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Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. | Practicals

1 Basic commands of Windows and Linux

2 Flow chart drawing and writing pseudo steps or algorithms steps

3 Programming for logic development using different control statements

4 Programming for familiarity with control statement, array, pointers

5 Programming using structures, pointers, programming using functions

4. | Books Recommended

1 | “Introduction to Computer Science”, Fourth Impression, Pearson Education, ITL Education
Solutions Limited, 2009.

2 | Gottfried B.S., “Programming with C Schaum’s outline Series”, Outline Series, 2" Edition, Tata
McGraw-Hill, 2006.

3 | Brian W. Kernighan, Dennis M. Ritchie, “The C Programming language”, 2" Edition, Prentice Hall
PTR publication, 1988.

4 | E. Balagurusamy, “Programming in ANSI C”, 6™ Edition, Tata Mc-Graw Hill, 2012.

5 | Pradip Dey, “Programming in C”, 2" Edition, Oxford University Press, 2012.
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ENGLISH AND PROFESSIONAL COMMUNICATION
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1. Course Outcomes (COs):

At the end of the course, the students will be able to

CO1 | show enhanced reception towards the use of English language.
CO2 | choose and employ appropriate words for professional communication.
CO3 | develop sentences and text in English coherently and formally.
CO4 | demonstrate overall improvement in oral communication.
CO5 | analyze and infer from written and oral messages.
2. | Syllabus
COMMUNICATION (05 Hours)

Introduction to Communication, Different forms of Communication, Barriers to
Communication and some remedies, Non-Verbal Communication — Types, Non-Verbal
Communication in Intercultural Context.

VOCABULARY AND USAGE OF WORDS (05 Hours)

Common Errors, Synonyms, Antonyms, Homophones, and Homonyms; One Word
Substitution; Misappropriations; Indianisms; Redundant Words.

LANGUAGE THROUGH LITERATURE (09 Hours)

Selected short stories, essays, and poems to discuss nuances of English language.

LISTENING AND READING SKILLS (06 Hours)

Types of listening, Modes of Listening-Active and Passive, Listening and note taking practice,
Practice and activities.

Reading Comprehension (unseen passage- literary /scientific/technical) Skimming and
scanning, fact vs opinion, Comprehension practice.

SPEAKING SKILLS (10 Hours)

Effective Speaking, JAM, Presentation Skills- types, preparation and practice. Interviews-
types, preparation and mock interview; Group Discussion- types, preparation and practice.
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WRITING SKILLS (10 Hours)

Prerequisites of effective writing, Memo-types, Letter Writing- types, Email etiquette and
Netiquette, Résumé-types, Report Writing and its types, Editing.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. | Tutorials

1 Letter and Resume

Group Discussion

Presentation Skills (Individual)

Role Play on Nonverbal communication

Group Presentation

Debate

Body language and intercultural communication

Listening Activities

O | N| o | | W N

Editing

[EEN
o

Report Writing

[N
[N

Mock interviews

[EEN
N

JAM

. | Books Recommended

1 | Kumar, Sanjay and Pushp, Lata. Communication Skills, 2" Edition, OUP, New Delhi, 2015.
Raman, Meenakshi & Sharma Sangeeta. Technical Communication Principles and Practice, 3
Edition, OUP, New Delhi, 2015.

3 | Raymond V. Lesikar and Marie E Flatley. Basic Business Communication skills for Empowering
the Internet generation. Tata McGraw Hill publishing company limited. New Delhi 2005.

4 | Courtland L. Bovee, John V. Thill, and Mukesh Chaturvedi. “Business Communication Today.”
Ninth Edition. Pearson, 2009.

5 | Mike Markel. “Practical Strategies for Technical Communication,” Bedford/ St. Martin's Second
Edition, 2016

6 | Laural. Gurak and John M. Lannon. “Strategies for Technical Communication in the Workplace,”
Pearson, 2013.
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1. Course Outcomes (COs):

At the end of the course, the students will be able to
CO1 | interpret the important values that need to be cultivated

CO2 | analyse the cultures depicted in Ramayana, Mahabharata, Jainism and Buddhism

CO3 | review the structure of Indian knowledge system

CO4 | discuss the significance of constitution of India

CO5 | demonstrate social responsibility

2. | Syllabus

HUMAN VALUES AND CONSCIOUSNESS (08 Hours)

Human Values Definition and Classification of Values; The Problem of Hierarchy of Values and
their Choice; Self-Exploration; ‘Basic Human Aspirations; Right understanding, Relationship
and Physical Facility; fulfilment of aspirations; Understanding Happiness and Prosperity,
Harmony at various levels.

What Is Consciousness? ; Can We Build A Conscious Machine?; Levels Of Consciousness; Mind,
Matter And Beyond; Holistic Lifestyle; Dealing With Anxiety; Connecting Mind To Brain; Minds,
Brains, And Programs.

INDIAN CULTURE AND HERITAGE (07 Hours)

Culture and its salient features: The Vedic — Upanishadic Culture and society, Human
aspirations in those societies; Culture in Ramayana and Mahabharata: The Ideal Man and
Woman, Concepts Maitri, Karuna, Seela, Vinaya, Kshama, Santi, Anuraga — as exemplified in
the stories and anecdotes of the Epics; The Culture of Jainism: Jaina conception of Soul, Karma
and liberation, Buddhism as a Humanistic culture; The four Noble truths of Buddhism; Vedanta
and Indian Culture;

INDIAN KNOWLEDGE SYSTEM (08 Hours)

Indian knowledge as a unique system, Place of Indian knowledge in mankind’s evolution,
Relevance of Indian knowledge to present day and future of mankind, Nature of Indian
Knowledge; Structure of Indian Knowledge: Types of knowledge (para, apara), The scientific
and the unscientific, Instruments for gaining and verifying knowledge, Knowledge traditions:
Lineages, Instruments - debate, epistemology and pedagogy, The inverted tree — axiomatic,
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deductive, empirical knowledge, and evolution of knowledge; Disciplines of Study: A brief
outline of the subjects, the major contributions and theories along with timelines where
relevant: Mathematics; Astronomy; Physical Sciences; Cosmogony; Language studies;
Astrology; Moral studies/righteousness; Statecraft and political philosophy

INDIAN CONSTITUTION (04 hours)

History of Making of the Indian Constitution; Philosophy of the Indian Constitution: Preamble;
Salient Features; Contours of Constitutional Rights & Duties; Organs of Governance:
Parliament; Composition; Qualifications and Disqualifications; Powers and Functions

SOCIAL RESPONSIBILITY (03 Hours)

Social Responsibility: Meaning and Importance, Different Approaches of Social Responsibility.
Social Responsibility of Business towards different Stakeholders. Evolution and Legislation of
CSR in India.

(Total Contact Time: 30 Hours)

3. | Books Recommended

1 | D. K. Chaturvedi, Professional Ethics Values and Consciousness, Ane Books Pvt. Ltd., 2023.

2 | R.R. Gaur, R Sangal, G. P. Bagaria, Human Values and Professional Ethics, Excel Books, New Delhi,
2010.

3 | A.N. Tripathi, Human Values, New Age Intl. Publishers, New Delhi, 2004.

4 | P RRao, Indian Heritage and Culture, Sterling Publishers Pvt. Ltd, 1988.

5 | D. Singh, Indian Heritage and Culture, APH Publishing Corporation, 1998.

6 | Sri Prashant Pole, Treasure Trove of Indian knowledge, Prabhat Prakashan, 2021.

7 | Sri Suresh Soni, Sources of our cultural heritage, Prabhat Prakashan, 2018.

8 | D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Acquire knowledge of basics of computer architecture, its components with peripheral
devices, instruction set architecture, instruction execution using data path, and control unit
interface.

CO2 | Apply knowledge of combinational and sequential logic circuits to mimic simple computer
architecture to solve the given problem.

CO3 | Analyze the performance of various instruction set architecture, control unit, memories,
various processor architectures.

CO4 | Evaluate programming solutions to implement fast methods of ALU, FP unitimplementations,
processor architectures and instruction set architectures.

COS5 | Implement fast methods of ALU, FP unit implementations and to design and develop
hardware solution for given instruction coding scheme of an Instruction Set Architecture or
vice versa using available technology tools.

2. | Syllabus

PROCESSOR BASICS (08 Hours)

Basics CPU Organization - Functional Units, Data Paths, Registers, Stored Program Concept, Data
Representation - Basic Formats, Fixed and Floating Point Representation, Instruction Sets,
Instruction Types, Instruction Formats, Addressing Modes, Designing of an Instruction Set, Data
path Design, Concepts of Machine Level Programming, Assembly Level Programming and High
Level Programming.

ARITHMETIC AND LOGIC UNIT (08 Hours)

Arithmetic and Logical Operation and Hardware Implementation, Implementation of some
Complex Operation: Fixed-Point Arithmetic Multiplication Algorithms-Hardware Algorithm,
Booth Multiplication Algorithm, Division Algorithm, Divide Overflow Algorithm, Combinational
ALU and Sequential ALU, Floating Point Arithmetic Operations.

CONTROL UNIT (07 Hours)
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Basic Concepts, Instruction Interpretation and Execution, Hardwired Control,
Microprogrammed Control, CPU Control Unit Design, Performance.

SUBROUTINE MANAGEMENT (03 Hours)

Concepts of Subroutine, Subroutine Call and Return.

MEMORY ORGANIZATION (06 Hours)

Concepts of Semiconductor Memory, CPU-Memory Interaction, Organization of Memory
Modules, Cache Memory and Related Mapping and Replacement Policies, Virtual Memory.

SYSTEM ORGANIZATION (05 Hours)

Introduction to InputAnd Output Processing, Working with Video Display Unit and Keyboard
and Routine to Control them, Programmed Controlled I/O Transfer, Interrupt Controlled I/0
Transfer, DMA Controller, Secondary Storage and Type of Storage Devices, Introduction to Buses
and Connecting I/O Devices to CPU and Memory.

PIPELINE CONTROL AND PARALLEL PROCESSING (08 Hours)

Instruction Pipelines, Pipeline Hazards, Pipeline Performance, Superscalar Processing,
Introduction to Parallel Processing, Processor-Level Parallelism, Multiprocessor.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. Tutorials

1 Problems on data conversion in various formats and floating-point representation.

2 Solving computations involving complex arithmetic operations and hardware implementation of the
same.

3 Interpretation of basic instruction execution and various addressing modes possible.

4 Learning instruction set architecture level instructions for the high level language programming.

5 Problems on memory management, mapping and replacement policies.

4, Books Recommended
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1 John L. Hannessy, David A. Patterson, "Computer organization and Design", 3/E, Morgan Kaufmaan,
reprint -2003.

2 Andrew S. Tanenbaum, "Structured Computer Organization", 6/E, PHI EEE, reprint 1995.

3 William Stallings, "Computer Organization & Architecture: Designing For Performance", 6/E, PHI,
2002.

4 Carl Hamacher, Zvonko Vranesic, Safwat Zaky, "Computer Organization", 5/E, McGraw-Hill, 2002.

5 Morris Mano, "Computer Systems Architecture", 3/E, PHI, reprint 1997.
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DATABASE MANAGEMENT SYSTEMS
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1. Course Outcomes (COs):
At the end of the course, students will be able to

CO1 | Understand different database models and query languages to manage the data for given real
life application scenario

CO2 | Apply the concept of database model, relational tables, normalization to solve different
problems.

CO3 | Analyze the problems for designing the effective solution using procedural and
nonprocedural languages and/or index.

CO4 | Evaluate the solution using transaction management, concurrency management, query
performance and optimization, or recovery.

CO5 | Implement an efficient solution using industry standards for real life problems.

2. | Syllabus

INTRODUCTORY CONCEPTS OF DBMS (02 Hours)

Introduction, Applications of DBMS, Purpose of Database, Data Independence, Database
System Architecture, Data Abstraction, Database users and DBA.

ENTITY RELATIONSHIP MODEL (06 Hours)

Basic Concepts, Design Process, Constraints, Keys, Design Issues, E-R Diagrams, Attribute Types,
Mapping Cardinality, Types of Relationship, Weak/Strong Entity Sets, Extended E-R Features —
Generalization, Specialization, Aggregation.

RELATIONAL MODELS (05 Hours)

Structure of Relational Databases, Domains, Relations, Mapping of ER Model to Relational
Model, Relational Algebra — Fundamentals, Operators and Syntax, Relational Algebra Queries,
Tuple Relational Calculus.

RELATIONAL DATABASE DESIGN (08 Hours)

Functional Dependency — Definition, Trivial and Non-trivial FD, Closure of FD Set, Closure of
Attributes, Irreducible Set of FD, Normalization — 1Nf, 2NF, 3NF, Decomposition using FD-
Dependency Preservation, BCNF, Multi- Valued Dependency, 4NF, Join Dependency and 5NF.
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QUERY PROCESSING AND OPTIMIZATION (05 Hours)

Overview of Query Processing, Measures of Query Cost, Select Operation, Sorting, Join
Operation, Other Operations, Evaluation of Expressions, Overview of Query Optimization,
Transformation of Relational, Expressions, Estimating Statistics of Expression Results, Choice of
Evaluation Plans, Materialized Views, Advanced Topics in Query Optimization.

TRANSACTION MANAGEMENT (06 Hours)

Transaction Concepts, Properties of Transactions, Serializability of Transactions, Testing for
Serializability, Concurrent Executions of Transactions and Related Problems, Locking
Mechanism, Solution to Concurrency Related Problems, Two-phase Locking Protocol, Deadlock,
Isolation, Intent Locking, System Recovery, Recovery and Atomicity, Log-based Recovery.

SQL CONCEPT (05 Hours)

Basics of SQL, DDL,DML,DCL, Structure — Creation/Alteration, Defining Constraints — Primary
Key, Foreign Key, Unique, Not Null, Check, IN Operator.

PL-SQL CONCEPT (04 Hours)

Cursors, Stored Procedures, Stored Function, Database Triggers

ADVANCED TOPICS (04 Hours)

Data Security: Introduction, Discretionary Access Control, Mandatory Access Control, Data
Encryption, Semi Structured Data and XML, Object Oriented and Object Relational DBMS,
Distributed DBMS, NOSQL DBMS.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Implementation for Physical data storage (Sequential, Index Sequential..)

2 Practicing DDL and DML Queries for database creation and managing the data

3 Develop a Database system for the real life application scenario by managing the storage
constrains

4 Practicing PL/SQL with the designed databases

5 Design considering Transaction management and concurrency control

6 Design of ER model based example
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7 Design of Relational model based example

8 Design of Normalized form of database

4. |Books Recommended

1 |ASilberschatz, H. F. Korth, and S Sudarshan, "Database System Concepts", 6/E, TMH, 2010.

2 McFadden, F.Hoffer, Prescott : M. B "Modern database management", 8/E,
Benjamin/Cummings Inc,2006.

3 C.J Date, "An Introduction to Database Systems", Publisher: Addison, Wesley, 8/E, 2003.

4 Raghu Ramakrishnan and Gehrke: "Database Management System", 3/E, WCB/McGraw-Hill,
2003.

5 Margaret H. Dunham, "Data Mining: Introductory and advanced topics", Pearson Education,
2003.
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DESIGN AND ANALYSIS OF ALGORITHMS
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Acquire knowledge about the application of mathematical formula and technique to solve
the problem and computational complexity analysis.

CO2 | Apply the different algorithm design techniques for designing a solution of different
applications.

CO3 | Analyse the performance of algorithms using different algorithmic design techniques based
on asymptotic or amortized or probabilistic methods.

CO4 | Evaluate the correctness and implementation of algorithms using different methods of
performance evaluation.

COS5 | Design and innovate efficient algorithms in the field of computer science & engineering and
industry related applications using the different algorithm design techniques.

2. | Syllabus
INTRODUCTION (05 Hours)

Introduction to Algorithms, Analysis and Design Techniques, Analysis Techniques:
Mathematical, Empirical and Asymptotic Analysis. Recurrence Relations and Solving
Recurrences, Mathematical Proof Techniques, Amortized Analysis, Probabilistic Analysis.

DIVIDE AND CONQUER APPROACH (08 Hours)

Sorting & Order Statistics, Divide and Conquer Technique, Various Comparison based Sorts,
Analysis of the Worst-Case and the Best-Cases, Randomized Sorting Algorithms, Lower Bound
on Sorting, Non-comparison based Sorts, Medians and Order Statistics, Min-Max Problem,
Polynomial Multiplication, Fast Fourier Transform.

GREEDY DESIGN TECHNIQUES (08 Hours)

Basic Greedy Control Abstraction, Motivation, Thirsty Baby Problem, Formalization, Activity
Selection and its Variants, Huffman Coding, Horn Formulas, Tape Storage Problem, Container
Loading Problem, Knapsack Problem, Graph Algorithms, Graph algorithms: All-pairs Shortest
Paths, Topological Ordering of DAG, DFS in Directed Graphs, Strongly Connected Components,
Minimum Spanning Trees, Single Source Shortest Paths, Maximum Bipartite Cover Problem,
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Network Flows: Ford Fulkerson Algorithm, Max-flow Min-cut Theorem, Polynomial Time
Algorithms for Max-flow.

DYNAMIC PROGRAMMING (08 Hours)

Motivation, Matrix Multiplication Problem, Assembly Line Problem, Coin Changing Problem,
Longest Common Subsequence, 0/1 Knapsack problem, All-pairs Shortest Path Problems,
Dynamic Programming Control Abstraction, Optimal Binary Search Tree.

SEARCHING ALGORITHMS (04 Hours)

Backtracking, N-Queens Problem, Sum of Subset Problem, Complexity Analysis, Branch &
Bound, Least Cost Branch & Bound (LCBB), LCBB Complexity Analysis, 15-Puzzle Problem,
Traveling Sales Person Problem.

NUMBER THEORETIC ALGORITHMS (06 Hours)

Number Theoretic Notions, GCD, Modular Arithmetic, Chinese Remainder Theorem,
Generators, Cyclic Groups, Galois Fields, Applications in Cryptography, Primality Testing.

NP-COMPLETE PROBLEMS (06 Hours)

Polynomial Time, Verification, NP-completeness, Search Problems, Reductions, Dealing with
NPCompleteness, Approximation Algorithms, Local Search Heuristics.

Tutorials will be based on the coverage of the above topics. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

Books Recommended

Cormen, Leiserson, Rivest, Stein,” Introduction to Algorithms”, 3/E, MIT Press, 2009.

J. Kleinberg, E. Tardos, “Algorithm Design”, 1/E, Pearson Education, Reprint 2006.

Sartaj Sahni, “Data Structures, Algorithms and Applications in C++”, 2/E, Universities
Press/Orient Longman, 2005.

Sara Baase, Allen van Gelder,” Computer Algorithms: Introduction to Design & Analysis, 3/E,
Pearson Education, 2000.

Knuth, Donald E., “The Art of Computer Programming, Vol | &Il1”, 3/E, Pearson Education, 1997.
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DISCRETE MATHEMATICS
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1. Course Outcomes (COs):

At the end of the course, the students will be able to

co1

Acquire knowledge of sets, group and functions, graphs.

CO2

Apply group theory, relations and lattice.

Cco3

Analyse functions, counting and based on mathematical logic.

Cco4

Evaluate formal verification of computer programmes.

CO5

Design solutions for various types of problems in different disciplines like information

security, optimization, mathematical analysis.

Syllabus

INTRODUCTION (04 Hours)

Introduction to set theory, Basics of functions, Application of Functions in Computer Science
Areas.

GROUP THEORY (08 Hours)

Basic Properties of Group, Groupoid, Semigroup & Monoid, Abelian Group, Subgroup, Cosets,
Normal Subgroup, Lagrange’s Theorem, Cyclic Group, Permutation Group, Homomorphism &
Isomorphism of Groups, Basic Properties, Error Correction & Detection Code.

RELATION & LATTICES (05 Hours)

Definition & Basic Properties, Graphs of Relation, Matrices of Relation, Equivalence Relation,
Equivalence Classes, Partition, Partial Ordered Relation, Posets, Hasse Diagram, Upper Bounds,
Lower Bound, GLB & LUB of Sets, Definition & Properties of Lattice, Sub Lattice, Distributive &
Modular Lattices, Complemented & Bounded Lattices, Complete Lattices & Boolean Algebra.

MATHEMATICAL LOGIC AND PROGRAM VERIFICATION (05 Hours)

Induction, Propositions, Combination of Propositions, Logical Operators & Propositional
Algebra, Equivalence, Predicates & Quantifiers, Interaction of Quantifiers with Logical
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Operators, Logical Interference & Proof Techniques, Formal Verification of Computer Programs
(Elements of Hoare Logic).

COUNTING AND RECURRENCE RELATION (05 Hours)

First Counting Principle, Second Counting Principle, Permutation, Circular Permutations,
Combination, Pigeonhole Principle, Recurrence Relations, Linear Recurrence Relations,
Inclusion And Exclusion, Generating Functions.

BASICS OF GRAPHS (08 Hours)

Graph Definition, Graph Representation, Basic Concepts Of Finite & Infinite Graph, Incidence
and Degree, Isomorphism, Subgraph, Walk, Path and Circuits, Cliques, Cycles and Loops,
Operations on Graphs, Connected Graph, Disconnected Graph and Components, Complete
Graph, Regular Graph, Bipartite Graph, Planar Graphs, Weighted Graphs, Directed and
Undirected Graphs, Connectivity of Graphs.

GRAPHS ALGORITHMS (10 Hours)

Flows, Combinatorics, Euler’s Graph, Hamiltonian Paths & Circuits, Activity Planning and
Critical Path, Planar Graphs: Properties, Graph Coloring, Vertex Coloring, Chromatic
Polynomials, Edge Coloring, Planar Graph Coloring, Matching and Factorizations: Maximum
Matching In Bipartite Graphs, Maximum Matching In General Graphs, Hall’s Marriage Theorem,
Factorization; Networks: Max-Flow Min-Cut Theorem, Menger’s Theorem, Graph and
Matrices; Probabilistic Graphical Models:Graphical models, Directed models: Bayesian
network, Undirected model: Markov Random Fields, Dynamic model: Hidden Markov Model,
Learning in Graphical models: Parameter estimation, Expectation Maximization.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. Books Recommended

1 Rosen K.H., "Discrete Mathematics and Its Applications", 6/E, MGH, 2006.

2 Liu C.L., "Elements of Discrete Mathematics", MGH, 2000.

Deo Narsingh., "Graph theory with applications to Engineering & Computer Science", PHI, 2000.

A ow

J. A.Bondy and U. S. R.Murty, “Graph Theory”, Springer, 2008.

5 V. K. Balakrishnan, “Theory and Problems of Graph Theory”, Tata McGraw-Hill, 2007.
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ADDITIONAL REFERENCE BOOKS

1 Kolman B., Busby R.C. & Ross S., "Discrete Mathematical Structure", 5/E, PHI, 2003.

2 Tremblay J. P. & Manohar R., "Discrete Mathematical structure with applications to computer
science", MGH, 1999.

3 D. B. West, “Introduction to Graph Theory”, 2nd Edition, PHI 2002.

4 G. Chatrand and O.R. Ollermann, “Applied and Algorithmic Graph Theory”, McGraw Hill, 1993.
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1. Course Outcomes (COs):

At the end of the course, the students will be able to

CO1 | Acquire knowledge of object oriented programming.
CO2 | Apply the knowledge of object oriented concepts to solve the real world problems.
CO3 | Analyse object oriented concepts to solve the problem efficiently.
CO4 | Evaluate the object oriented features’ suitability for the implementation of the problem.
CO5 | Design and implement the efficient object oriented program using various object oriented
concepts.
2. | Syllabus
INTRODUCTION (06 Hours)

Review of High Level Language, Difference between Procedure Oriented and Object Oriented
Approach; Characteristics of Object-Oriented Languages Object Oriented Concepts: Objects,
Classes, Principals like Abstraction, Encapsulation, Inheritance and Polymorphism; Dynamic
Binding, Message Passing; , Types of Operators, Operator precedence and associativity, Data
type conversions; Selection and Loops

CLASSES AND OBIJECTS (08 Hours)

Abstract data types, Object and classes, attributes, methods, Class declaration, Local Class and
Global Class, State identity and behaviour of an object, Local Object and Global Object, Scope
resolution operator, Friend Functions, Inline functions, Constructors and destructors,
instantiation of objects, Types of Constructors, Static Class Data, Array of Objects, Constant
member functions and Objects, Memory management Operators.

INHERITANCE (08 Hours)

Inheritance, Types of Inheritance, access modes — public, private & protected, Abstract
Classes, Ambiguity resolution using scope resolution operator and Virtual base class,
Aggregation, composition vs. classification hierarchies, Overriding inheritance methods,
Constructors in derived classes, Nesting of Classes.

POLYMORPHISM (07 Hours)
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Polymorphism, Type of Polymorphism — Compile time and runtime, Function Overloading,
Operator Overloading (Unary and Binary) Polymorphism by parameter, Pointer to objects, this
pointer, Virtual Functions, pure virtual functions, Late Binding, Abstract Classes.

STRINGS, FILES AND EXCEPTION HANDLING (04 Hours)

Manipulating strings, Streams and files handling, formatted and Unformatted Input output.
Exception handling: Try, throw, and catch, exceptions and derived classes, function exception
declaration, unexpected exceptions, exception when handling exceptions, resource capture
and release.

DYNAMIC MEMORY MANAGEMENT (04 Hours)

Dynamic memory management, new and delete operators, object copying, copy constructor,
assignment operator, virtual destructor.

STANDARD TEMPLATE LIBRARY (08 Hours)

Standard Template Library, Overview of Standard Template Library, Containers, Algorithms,
Iterators, Other STL Elements, The Container Classes, General Theory of Operation, Vectors,
Usage of Template Library for the Implementation of Data Structure.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals (using C++/JAVA)

1 Creation of objects in programs.

2 Experiments with private, public member variables and functions and friend functions.
3 Experiments for the usage of constructors and destructors.

4 Experiments for the working of operator overloading.

5 Experiments with abstract classes, interfaces and inheritance to access objects.

6 Experiments with polymorphism and virtual functions.

7 Experiments for strings manipulation.

8 Experiments on file handling.

9 Implementing common data structures, such as trees, lists and hash tables.

10 | To deal with runtime errors using exception handling mechanism.

11 | Implementation of mini project using object oriented concepts.
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4, Books Recommended

1 E. Balagurusamy, “Object Oriented Programming with C++”, McGraw Hill Education (India).

E. Balagurusamy, “Programming with JAVA”, McGraw Hill.

Yashwant Kanetkar, “Object Oriented Programming using C++”, BPB, 2004.

R. Lafore, “Object Oriented Programming using C++”, BPB Publications, 2004.

v B W N

Naughton P. and Schildt H., “Java2 Complete Reference”, Eighth Edition, Tata McGraw Hill,
2011.

ADDITIONAL REFERENCE BOOKS

1 Parasons, “Object Oriented Programming with C++”, BPB Publication, 1999.

2 Steven C. Lawlor, “The Art of Programming Computer Science with C++”, Vikas Publication,
2002.

3 Jaime Nino, Fredrick A. Hosch, “An Introduction to Programming and Object Oriented Design
using Java”, Wiley India Private Limited, 2010.
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1. Course Outcomes (COs):

At the end of the course, the students will be able to

CO1 | Acquire knowledge of different architectures, addressing modes and instructions of 8085/86.

CO2 | Interface memory, I/O devices and interrupt controller with 8085/86 microprocessors.

CO3 | Analyse and compare the features of microprocessors and microcontrollers.

CO4 | Describe the internal architecture and different modes of operations of a typical
peripheraldevice.

CO5 | Design and develop assembly language programs using 8085/86 instructions, software
interrupts, subroutines, macros.

2. Syllabus

INTRODUCTION TO MICROPROCESSOR EVOLUTION (02 Hours)

Introduction to Microprocessor and Development and its Operation.

ARCHITECTURE FEATURES OF 8085 (06 Hours)

8085 Architecture and Pin out diagram, 8085 Operations.

INTRODUCTION SET AND PROGRAMMING OF 8085 (06 Hours)

Data Transfer instructions, Arithmetic instructions and its examples, Logical Instructions and
its examples, Branch, Stack, and 1/0 related instructions, How to write, assemble and execute
assembly language programmes, Assembly language programming Practice Based on above
instructions for 8085, Design Counters in 8085, Design Time delays in 8085, Stack &
Subroutines: Restart, Conditional and Unconditional Call and Return Instructions, Advanced
Subroutine Concepts, Code Conversion, 16-bit Data Operation.

PERIPHERAL & MEMORY INTERFACING WITH 8085 (08 Hours)

Basic I/0 Interfacing Concepts: Interfacing Display devices, Interfacing Input devices, Memory
Interfacing: Absolute decoding, Partial Decoding, Shadow Memory, Interfacing Peripherals:
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8255A Programmable Peripheral Interface, Examples of Interfacing Keyboard and seven-
segment Display, Examples of Bidirectional Data transfer Between Two Microcomputer, The
8254 (8253) Programmable Interval Timer, The 8259A Programmable Interrupt Controller,
Direct Memory Access and 8237 DMA Controller, The 8279 Programmable Keyboard/Display
Interface, Interfacing Scanned Multiplexed Displays and Liquid Crystal Displays, Interfacing a
Matrix Keyboard, Serial I/0 and Data Communication: Basic concepts in Serial 1/0O, Software-
Controlled Asynchronous Serial 1/O, The 8085-Serial 1/O lines: SOD and SID, Hardware
Controlled Serial I/0 Using Programmable Chips.

8085 INTERRUPT MANAGEMENT (04 Hours)

Interrupts and its Types in 8085, Interrupt Vector Table, Priority of Interrupts, Programming
usinglnterrupts.

8086 ARCHITECTURE (03 Hours)

8086 Architecture, Pin Out Diagram and its Features, Registers of 8086.

INSTRUCTION SET OF 8086 (06 Hours)

Data Transfer Instructions and Examples based on it, Arithmetic Instructions and Examples
based on it, Logical Instructions, Comparison Instructions, Jump Instructions, Examples based
on Logical, Comparison, Jump Instructions, Various 8086 Assembler Directives, Examples
based on Various Assembler Directives, What are Procedures in 808672, Procedure-based
Examples in 8086, What are Macros in 80867 Macros-based Examples in 8086.

PERIPHERAL & MEMORY INTERFACING WITH 8086 (04 Hours)

Interfacing Peripherals:- 8255A: Examples of Interfacing Keyboard and Seven-segment Display,
Interfacing with Alphanumeric Displays, Examples of Bidirectional Data Transfer Between Two
Microcomputer, 8254, 8259A, and 8279 Interfacing with 8086.

8086 INTERRUPTS MANAGEMENT AND APPLICATIONS (03 Hours)

8086 Interrupts and Interrupts Responses, Interrupt Pointer Table, Hardware Interrupt,
Softwarelnterrupts, Interrupt Applications.

RECENT TRENDS IN MICROPROCESSORS (03 Hours)

Practicals will be based on the coverage of the above topics separately (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)
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3. Practicals

1 Introduction of 8085 kit and Installation Of 8085 simulator

2 Assembly Language Programming based on Data transfer and Arithmetic and Logic
instructions

Assembly Language Programming based on Branch operations

Assembly Language Programming based on stack and subroutines

Assembly Language Programming based on Code conversions

Assembly Language Programming based on counter and time delays

Introduction of 8086 Microprocessor and Installation of TASM,TLINK, TD, and DEBUG

Assembly Language Programming based on 8086 instruction and assembler directives

©O| 00| N| o L | W

Practical based on 8085 interfacing

4, Books Recommended

1 Sentilkumar N, Saravanan M and Jeevananthan S, “Microprocessors and Microcontrollers”
2/E, Oxford University Press, 2018.

2 Ramesh S. Gaonkar, "Microprocessor Architecture, Programming and Applications with 8085",
6/E,Penram International Publishing (India) Pvt. Ltd., 2013.

3 Douglas V Hall, "Microprocessors and Interfacing: Programming & Hardware", 3/E, TMH,
2013.

4 Brey, “The Intel Microprocessors", 8/E, Pearson Education, 2009.

5 A K Ray and K M Bhurchandi, "Advanced Microprocessors & Peripherals: Architecture
Programming& Interfacing", 2/E, TMH, 2006.

ADDITIONAL REFERENCE BOOKS

1. | Abel Peter and Nizamuddin, "IBM PC Assembly Language and Programming", 5/E, Pearson
Education, 2001.
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1. Course Outcomes (COs):
At the end of the course, the students will be able to

CO1 | Understand computer network models and services offered at different layers of network
protocol stack.

CO2 | Apply knowledge of data communication, data transmission techniques using various
transmission media to deliver error free data and communicate with multiple nodes.

CO3 | Analyse various routing methods to identify effective routing protocols.

CO4 | Evaluate network performance by means of transport and flow control protocols,
CongestionControl protocols and Quality of services.

CO5 | Create a computer network application using modern network tools and simulation
softwares.

2. | Syllabus

INTRODUCTION (06 Hours)

Overview of Computer Networks and Data Communication, Computer Networking Protocols
and Standards, Types of Computer Networks, Network Topology, Protocol Hierarchies and
Design Issues, Interfaces and Services, Networking Devices, OSI and TCP/IP Reference Models.

PHYSICAL LAYER (06 Hours)

Physical Layer Design Issues, Data Transmission Techniques, Multiplexing, Transmission Media,
Asynchronous Communication, Wireless Transmission, ISDN, ATM, Cellular Radio, Switching
Techniques and Issues.

LOGICAL LINK CONTROL LAYER (06 Hours)

LLC Design Issues, Framing, Error and Flow Control, Framing Techniques, Error Control
Methods,Flow Control Methods, PPP and HDLC.

MEDIUM ACCESS CONTROL LAYER (07 Hours)

MAC Layer Design Issues, Channel Allocation Methods, Multiple Access Protocols - ALOHA,
CSMA, CSMA/CD Protocols, Collision Free Protocols, Limited Contention Protocols, LAN
Architectures, IEEE-802 Standards, Ethernet (CSMA/CD), Token Bus, Token Ring, DQDB, FDDI,
Bridges and Recent Developments.

NETWORK LAYER (08 Hours)
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Network Layer Design Issues, Routing Algorithms and Protocols, Congestion Control Algorithms
andQoS, Internetworking, Addressing, N/W Layer Protocols and Recent Developments.

TRANSPORT LAYER (06 Hours)

Transport Layer Design Issues, Transport Services, Sockets, Addressing, Connection
Establishment,Connection Release, Flow Control and Buffering, Multiplexing, Transport Layer
Protocols, Real TimeTransport Protocol (RTP), Stream Control Transmission Protocol (SCTP),
Congestion Control, QoS and Recent Developments, Virtualization, Network Functions
Virtualization (NFV), Software DefinedNetworks.

APPLICATION LAYER (06 Hours)

Client Server Model, Domain Name System (DNS), Hyper Text Transfer Protocol (HTTP), Email:
SMTP, MIME, POP3, Webmail, FTP, TELNET, Dynamic Host Control Protocol (DHCP), Simple
Network Management Protocol (SNMP) and Recent Developments.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Study network configuration commands and computer network setup.

2 Implementation of different Data Link and MAC Layer protocols.

3 Implementationof different Network Layer protocols.

4 Implementation of different Transport and Application Layer protocols.

5 Design and configure a network systems using modern network simulator softwares.
6 Implementation of Secured Socket Layer protocol.

7 Implementation of ICMP based message transmission over network.

8 Implementation of SMTP protocol for mail transfer.

4. Books Recommended

1 William Stalling, "Data and Computer Communication", 10/E, Pearson India, 2017.

B. Forouzan, "Data Communication and Networking", 5/E, McGraw Hill, 2017.

Douglas E. Comer, "Internetworking with TCP/IP Volume — |”, 6/E Pearson India, 2015.

| W N

Andrew S. Tanenbaum, "Computer Network", 5/E, Pearson India, 2013.

5 W. Richard Stevens, "TCP/IP lllustrated Volume - I", 2/E, Addison Wesley, 2011.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Acquire knowledge about AC circuits, electrical network basics, transforms, wave form
representation.

CO2 | Apply the fundamentals of electrical network basics to analyse different networks.

CO3 | Analyse electrical network using different theorems and different wave forms.

CO4 | Evaluate network performance using different parameters.

CO5 | Design and analyse different types of systems using network principles and network
theoremes.

2. | Syllabus
INTRODUCTION (05 Hours)

Basic Mathematical Objects: Sets, Logic, Functions, Relations, Strings, Alphabets, Languages;
Mathematical Induction: Inductive Proofs, Principles, Recursive Definitions, Set Notation.

FINITE AUTOMATA AND REGULAR EXPRESSION (12 Hours)

Finite State Systems, Deterministic Finite Automata; Nondeterministic Finite Automata,
Nondeterministic Finite Automata with Epsilon, Applications, Kleene’ Theorem; Two-way Finite
Automata, Finite Automata with Output, Regular Languages & Regular Expressions, Properties
of Regular Sets: The Pumping Lemma for Regular Sets, Closure Properties, Decision Properties
of Regular Languages, Equivalence and Minimization of Automata, Moore and Mealy Machines.

CONTEXT FREE GRAMMARS (15 Hours)

Definition, Derivation Trees & Ambiguity, Inherent Ambiguity, Parse Tree, Application of CFG,
Simplification of CFG, Normal Form of CFG, Chomsky Normal Form and Chomsky Hierarchy,
Unrestricted Grammars, Context-Sensitive Languages, Relations between Classes of Languages,
Properties of Context Free Languages: The Pumping Lemma, Closure Properties, Decision
Propertiesof CFL.

PSHDOWN AUTOMATA (07 Hours)

Definitions, Languages of PDA, Equivalence of PDA and CFG , Deterministic PDA.
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TURING MACHINES (06 Hours)

Turing Machine Model, Language of a Turing Machine (TM), Programming Techniques of the
TM, Variations of TM, Multiple TM, One-Tape and Multi-Tape TM, Deterministic and Non-
Deterministic TM, Universal TM, Churche Thesis, Recursively Enumerable Languages,
Decidability, Reducibility, Intractable Problem Classes of Problems NP Hard, NP Complete.

Tutorials will be based on the coverage of the above topics separately. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. | Tutorials

1 Problem statements based on Regular Language and Finite Automata.

2 Questions based on Context Free Grammar.

3 Problems regarding Push Down Automata.

4 Solving Problems for Turing Machine.

5 Decidable and Undecidable Problems.

4. | Books Recommended

1 Michael Sipser, “Introduction to the Theory of Computation”,Cengage Learning, 3/E, 2013.

2 John C Martin, “Introduction to Languages & the Theory of Computation”, 3/E, Tata McGraw-
Hill,2011.

3 John E. Hopcroft, Rajeev Motwani, Jeffrey Ullman, “Introduction to Automata theory,
languages computation, 3/E, Pearson India, 2008.

4 Daniel | A Cohen, “Introduction to Computer Theory”, John Wiley & Sons, 2/E, Reprint 2008.

5 Andrew llachinski, “Cellular Automata”, 1st Ed., World Scientific, 2001.

ADDITIONAL REFERENCE BOOKS

1 Sushil Kumar Azad, “Theory of Computation, An introduction to /automata, Formal Languages
And Computability”, Dhanpat Ray & Co., New Delhi, 2005.

2 A.M. Natarajan, A. Tamilarasi, “Theory of computation”, New Age Publication, 1/E, 2003.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Understand the role of agents and how it is related to environment and the way of evaluating
it and how agents can act by establishing goals

CO2 | Apply various knowledge representation technique, searching techniques, constraint
satisfaction problem and example problems- game playing techniques.

CO3 | Analyse the current scope, potential, limitations, and implications of intelligent systems.

CO4 | Evaluate the Al techniques suitable for recent areas of applications like expert systems, neural
networks, fuzzy logic, robotics, natural language processing, and computer vision.

CO5 | Create Al based solutions for complex engineering problems.

2. | Syllabus

INTRODUCTION (04 Hours)

Turing Test, Foundation and History of Artificial intelligence (Al), Possible Approaches in Al,
Application Domains and Modern Al, Risk and benefits of Al.

Intelligent Agents: Agent and Environment, Rationality, Rational Agent, Nature of Environment,
PEAS, Structure of Agents, Complex Problems and Al, Problem Representation in Al.

PROBLEM SOLVING BY SEARCHNG (12 Hours)

Problem solving agents, Search algorithms, Uninformed Search, Breadth first search, uniform
cost search, depth first search, depth limited and iterative deepening search, Informed
(Heuristic) Search, greedy best first search, A* and its varients, Heuristic function, Search in
complex environment

Local Search and optimization problems, hill climbing search, simulated aneling, local beam
search, Evolutionary algorithms, Genetic Algorithm, Local search in continuous space and
nondeterministic actions, Constraint Satisfaction Problems, Constraint propagation

ADVERSARIAL SEARCH AND GAMES (04 Hours)

Game theory, game tree, optimal decision in games, Minimax search, multiplayer, alpha-Beta,
Expectimax, Monte Carlo tree search, stochastic games
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KNOWLEDGE REPRESENTION (04 Hours)

Logical agent, Knowledge based agent, representing simple facts in Logic, Propositional logic

First order logic, Predicate Logic, Inference in first order logic, Forward & Backward Chaining,
unification, Inferencing By Resolution Refutation

UNCERTAINTY KNOWLEDGE AND REASONING (08 Hours)

Quantifying Uncertainty, Basic Probability notation, Independence, Bayes Rule and its uses

Probabilistic reasoning, Bayesian Network, Fuzzy Logic, Probabilistic reasoning over time,
Hidden Markov models, Kalman filters, Making simple decision, Decisions Theory, Utility
Function, Decision Network, Algorithms for Markov Decision Process, Multiagent decision
making cooperative and non-cooperative game theory.

LEARNING AGENTS (05 Hours)

Learning Agent, Types of learning, Learning from experience: Reinforcement Learning (RL),
Rewards, policy, Model based and Model free learning, Temporal difference learning (TD-
Learning) and Q Learning, RL Applications, Learning from Example: Supervised learning
Introduction, Perceptron, Introduction to Neural Network and Deep Learning

Al APPLICATIONS AND ETHICS (08 Hours)

Algorithms for Classing planning, Motion planning and navigation, Robot introduction, Steps in
Robot Motion Planning, simultaneous localization and mapping (SLAM), Configuration space,
Roadmap based and cell decomposition path planning, Probabilistic Roadmap, exploring
random tree (RRT). Natural language understanding, Computer Vision, Al in Healthcare,
Philosophy, Ethics and safety of Al, Advance topics in Al

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Introduction to Prolog programming

2 Types of agents and Problem Representation in Al

3 Searching in graph based problem space, exploring Uninformed search Techniques
4 Exploring Informed search Techniques (Vacuum world and Maze Problem)

5 Exploring Uninformed and Informed search Techniques ( PACMAN Search Space)
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Multi agent in a search space

Introduction Logical Agent and Knowledge representation using Prolog

Reasoning Under Uncertainty using Bayesian Learning

O | N| O

Reinforcement Learning using Q-Learning

10 | Introduction to Machine Learning and Python libraries for Data Analysis (Pandas, NumPy,
Matplotlib)

4, Books Recommended

1 Stuart Russell, Peter Norvig, Artificial intelligence : A Modern Approach, Prentice Hall, Fourth

edition, 2020.

2 Elaine Rich, Kevin Knight, Shivashankar B Nair Artificial Intelligence

3 Nils J. Nilsson, Artificial Intelligence: A New Synthesis, Morgan-Kaufmann, 1998.

4 Judea Pearl, Heuristics: Intelligent Search Strategies for Computer Problem Solving, Addison-Wesley

Publishing Company, 1984.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

co1

Understand the concepts related to Information Security and Cryptography.

CO2

Apply the concept of security services and mechanisms from the application developers
and network administrator’s perspective.

Cco3

Analyse the security schemes for their use in different application scenarios.

Cco4

Evaluate and asses the computer and network systems for associated risks.

CO5

Design the security schemes depending on the organisation’s requirements.

Syllabus

INTRODUCTION (04 Hours)

Security Introduction, Characteristics of Information: Availability, Accuracy, Authenticity,
Confidentiality, Integrity, Utility, Possession, CIA Traid, Reference Model of Information
Assurance & Security (RMIAS), Components of an Information System: Software, Hardware,
Data, People, Procedures, Networks, Securing Components, Balancing Information Security and
Access, Approaches to Information Security Implementation.

NEED FOR SECURITY (04 Hours)

Business Needs: Protecting the Functionality, Enabling Safe Operation, Protecting Data,
Safeguarding Technology Assets, Threats, Attacks: Malicious Code, Backdoors, Password Crack,
Brute Force, Dictionary, DoS and DDoS, Spoofing, Man-in-the-Middle, Spamming, Sniffing,
Social Engineering, Buffer Overflow, Timing Attack.

DIGITAL WATERMARKING AND STEGANOGRAPHY (04 Hours)

Properties of Watermarking: Embedding Effectiveness, Fidelity, Data Payload, Blind or Informed
Detection, False Positive Rate, Robustness, Keys etc. Properties of Steganography: Embedding,
Steganographic Capacity, Embedding Capacity, Embedding Efficiency, and Data Payload, Blind or
Informed Extraction, Blind or Targeted Steganalysis, Statistical Undetectability, False Alarm Rate,
Robustness, Security, Stego Key, Evaluating and Testing Steganographic Systems.

SECURITY RISK ASSESSMENT AND MITIGATION (04 Hours)
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Vulnerability, Threat and Risk, Risk Assessment and Mitigation + Quick Fixes, Introduction to
BCP / DRP / Incident Management, Segregation and Separation of Duties & Roles and
Responsibilities, IT ACT 2000.

INTRODUCTION TO SYMMETRIC KEY CRYPTOGRAPHY AND PUBLIC KEY

CRYPTOGRAPHY (06 Hours)

Traditional and Modern Symmetric Key Ciphers, Block Ciphers and Stream Cipher, Block Cipher
Modes of Operations, Security Analysis, Public Key Characteristics, PKC Applications, Public Key
Requirements, RSA, Diffie-Hellman Key Agreement Protocol, Security Analysis.

TYPES OF ASSESSMENTS FOR INFORMATION SECURITY (05 Hours)

VAPT of Networks, Web Appln Audits, IT Assessments or Audits, Assessment of Network
Equipment, Assessment of Security Devices (Web Filtering, Firewalls, IDS / IPS, Routers, Data
Centre Assessment, Security of Application Software, SAP Security, Desktop Security, RDBMS
Security, BCP / DRP assessments, Policy Reviews, Network Security & Common and Popular
Tools Used.

OPERATING SYSTEMS SECURITY (06 Hours)

Windows and Linux Security, Types of Audits in Windows Environment: Server Security, Active
Directory (Group Policy), Anti-Virus, Mails, Malware, End Point Protection, Shadow Passwords,
SUDO Users, UNIX File Access Control, Access Control Lists in UNIX, Windows Security: Access
Control Scheme, Access Token, Security Descriptors, Operating Systems Hardening.

WEB APPLICATION SECURITY (06 Hours)

Web Application Security: Common Issues in Web Apps, Basic Web Security Model, Cross Side
Scripting, SQL Injection, Password Vulnerabilities, Session Hijacking, Local and Remote File
Inclusion, Audit Trails, HTTPS, OWASP Security Knowledge Framework, CAPTCHA, User
Authentication and Session Management for Web Apps, The Security Architecture of Web

Browsers.
CURRENT TRENDS IN INFORMATION SECURITY (06 Hours)
Practicals will be based on the coverage of the above topics separately. (30 Hours)
(Total Contact Time: 45 Hours + 30 Hours=75 Hours)
3. Books Recommended

1 William Stallings, Cryptography and Network Security — Principles and Practice, 7" Edition,
PearsonEducation, 2013.
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2 Forouzan and Mukhopadhyay, Cryptography and Network Security, 3™ Edition, McGraw Hill,
2015.

3 Menezes Bernard, Network Security and Cryptography, 1° Edition, Cengage Learning India,
2010.

4 Douglas Stinson, Cryptography: Theory and Practice, 3™ Edition, CRC Press, 2006.

5 William Stallings, Network Security Essentials: Applications and Standards, 3™ Edition,
PearsonEducation, 2009.

ADDITIONAL REFERENCE BOOKS

1 Menezes, Oorschot and Vanstone, Handbook of Applied Cryptography, CRC Press, 1996.

2 Dhiren Patel, Information Security: Theory and Practice, PHI, 2008.
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At the end of the course, students will be able to

B.Tech. Il (CSE) Semester - V Scheme LT Credit
OPERATING SYSTEMS

CS301 3|0 04
1. Course Outcomes (COs):

co1

Understand the significance of operating system in computing devices, exemplify the
communication between application programs and hardware devices through system calls.

COo2

Compare and illustrate various process scheduling algorithms.

Cco3

Apply appropriate memory and file management schemes.

Cco4

[llustrate various disk scheduling algorithms.

CO5

Design access control and protection based modules for an operating system.

Syllabus

OPERATING SYSTEM OVERVIEW

(03 Hours)

Operating System (OS) Objectives, Evolution, Types, Major Achievements, Modern Operating
Systems, Virtual Machines, OS Design Considerations for Multiprocessor and Multicore.

PROCESSES AND THREADS

(05 Hours)

Process Concept, Process States, Process Description, Process Control Block, PCB as a Data
Structure in Contemporary Operating Systems, Process Hierarchy, Processes vs Threads, Types
of Threads, Multicore and Multithreading, Case Study: Linux & Windows Process and Thread

Management and its Related System Calls.

CONCURRENCY: MUTUAL EXCLUSION AND SYNCHRONIZATION

(06 Hours)

Principles of Concurrency, Mutual Exclusion, Semaphores, Monitors, Message Passing,

Readers/Writers Problem.

CONCURRENCY: DEADLOCK AND STARVATION

(05 Hours)

Principles of Deadlock, Deadlock Prevention, Deadlock Avoidance, Deadlock Detection,
Dining Philosopher’s Problem, Case Study: Linux & Windows Concurrency Mechanism.

SCHEDULING

(08 Hours)
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Uniprocessor Scheduling: Long Term Scheduling, Medium Term Scheduling, Short Term
Scheduling, Scheduling Algorithms: Short Term Scheduling Criteria, Use of Priorities, Alternative
Scheduling Policies, Performance Comparison, Fair-Share Scheduling. Multiprocessor
Scheduling: Granularity, Design Issue, Process Scheduling, Thread Scheduling, Real-Time
Scheduling: Characteristics of RTOS, Real-Time Scheduling, Deadline Scheduling, Rate
Monotonic Scheduling, Priority Inversion. Case Study: Linux & Windows Scheduling.

MEMORY MANAGEMENT (05 Hours)

Memory Hierarchy, Static and Dynamic Memory Allocation, Overview of Swapping, Multiple
Partitions, Contiguous and Non-Contiguous Memory Allocation, Concepts of Simple Paging,
SimpleSegmentation.

VIRTUAL MEMORY (05 Hours)

Virtual Memory Concepts, Paging and Segmentation using Virtual Memory, Protection and
Sharing, Fetch Policy, Placement Policy, Replacement Policy, Resident Set Management,
Cleaning Policy, Load Control, Case Study: Linux & Windows Memory Management.

1/0 MANAGEMENT AND DISK SCHEDULING (04 Hours)

I/O Device, Organisation of the I/O Function, Operating System Design Issue, I/O Buffering,
DiskScheduling, RAID, Disk Cache, Case Study: Linux & Windows 1/0.

FILE MANAGEMENT (04 Hours)

Overview of : Files & File Systems, File Structure, File Management Systems, File Organisation
and Access, B-tree, File Directories, File Sharing, Record Blocking, Secondary Storage
Management, FileSystem Security, Case Study: Linux & Windows File System.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Introduction to Basic and Advance commands of Linux.

N

Introduction to Shell Script and programs based on it.

Practical based on different Memory management scheme.

Practical based on different Process scheduling algorithm.

v | W

Practical based on different Disk scheduling algorithm.

Subject Code: ##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)




Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Computer Science and Engineering
B.Tech. Computer Science and Engineering

6 Process synchronization and deadlock.

7 Practical based on file management system.

8 Practical based on input output device management.

4. |Books Recommended

1 |[Silberschatz, Galvin and Gagne, "Operating System Concepts", 10/E, John Wiley & Sons, 2018.

2 W. Stallings, "Operating Systems: Internals and Design Principles", 9/E, Pearson Pub., 2017.

3 W Richard Stevens, Stephen A Rago, "Advanced Programming in the UNIX Environment";
3/E,Addison Wesley Professional, 2013.

4 Kernighan & Pike, "UNIX programming Environment", 2/E, PHI-EEE, 2001.

5 A Tanenbaum, A Woodhull, "Operating Systems - Design and Implementation", 3/E, PHI EEE,

2006.

ADDITIONAL REFERENCE BOOKS

1

Crawley, "Operating Systems - A Design Oriented Approach", 1/E, McGraw Hill, 1998.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Acquire knowledge of pattern recognition, regression, classification, clustering algorithms
and statistics.

CO2 | Apply different classification, regression, machine learning algorithms and modelling.

CO3 | Analyze the data patterns and modelling for applying the learning algorithms.

CO4 | Evaluate the performance of an algorithm and comparison of different learning techniques.

CO5 | Design solution for real life problems like biometric recognition, natural language processing
and its related applications using various tools and techniques of machine learning.

2. |Syllabus

INTRODUCTION (09 Hours)

Pattern Representation, Concept of Pattern Recognition and Classification, Feature Extraction,
Feature Selection, Basics of Probability, Bayes Decision Theory, Maximum-Likelihood and
Bayesian Parameter Estimation, Error Probabilities, Learning of Patterns, Modelling, Regression,
Discriminant Functions, Linear Discriminant Functions, Decision Surface, Learning Theory, Fisher
Discriminant Analysis.

SUPERVISED LEARNING ALGORITHMS (10 Hours)

Linear Regression, Gradient Descent, Support Vector Machines, Artificial Neural, Networks,
Decision Trees, ML and MAP Estimates, K-Nearest Neighbor, Naive Bayes, Bayesian Networks,
Classification, Overfitting, Regularization, Multilayer Networks, Back-propagation, Bayes
Classification, Nearest Neighbor Classification, Cross Validation and Attribute Selection, K Means
Clustering, Agglomerative Hierarchical Clustering.

UNSUPERVISED LEARNING ALGORITHMS (10 Hours)

K-Means Clustering, Gaussian Mixture Models, Learning with Partially Observable Data,
Expectation Maximization Approach. Dimensionality Reduction, Principal Component Analysis,
Model Selection and Feature Selection.
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TRANSFORM DOMAIN PATTERN ANALYSIS (06 Hours)

Signal Transformation, Frequency Domain Representation of Signal, Feature Extraction and
Analysis, Multiresolution Representation, Wavelet Transform, Discrete Cosine Transform.

APPLICATIONS (10 Hours)

Signal Processing Application, Image Processing, Biometric Recognition, Face and Speech
Recognition, Information Retrieval, Natural Language Processing.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time:45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Implement classification and regression techniques.

2 Implement clustering and statistical modeling methods.

3 Implement various dimensionality reduction techniques.

4 Implement neural networks and non-parametric techniques.

5 Implement mini-project based on machine learning approaches.
4, Book Recommended

1 Geoff Dougherty, “Pattern Recognition and Classification: An Introduction”, 1st Edition,
Springer, 2013.

2 Theodoridis and K.Koutroumbas, “Pattern Recognition”, 4th Ed., Academic Press, 2009.

3 Christopher M. Bishop, “Pattern Recognition and Machine Learning”, 1st Edition, Springer,

2006.

4 Richard O. Duda, Peter E. Hart, David G. Stork, “Pattern Classification”, 2nd Edition, Wiley,
2001.

5 K. Fukunaga, “Introduction to Statistical Pattern Recognition”, 2nd Edition, Academic Press,
2000.

ADDITIONAL REFERENCE BOOKS

1 Ranjjan Shinghal, “Pattern Recognition Techniques and Application”, 1st Edition, Oxford
university press, 2006.
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PROFESSIONAL ETHICS, ECONOMICS AND BUSINESS
MANAGEMENT

1 4
MG210 3 0 0
1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Develop knowledge regarding Professional ethics.

CO2 | Develop knowledge of Economics in engineering.

CO3 | Develop managerial skills to become future engineering managers.

CO4 | Develop skills related to various functional areas of management (Marketing Management,
Financial Management, Operations Management, Personnel Management etc.)

CO5 | Build knowledge about modern management concepts.

CO6 | Develop experiential learning through Assignments, Management games, Case study
discussion, Group discussion, Group presentations etc.

2. | Syllabus
PROFESSIONAL ETHICS (06 Hours)

Introduction, Meaning of Ethics, Approaches to Ethics, Major attributes of Ethics, Business
Ethics, Factors influencing Ethics, Importance of Ethics, Ethics in Management, Organizational
Ethics, Ethical aspects in Marketing, Mass communication and Ethics - Television, Whistle
blowing, Education — Ethics and New Professional, Intellectual Properties and Ethics,
Introduction to Professional Ethics, Engineering Ethics.

ECONOMICS (09 Hours)

Introduction to Economics, Applications & Scopes Of Economics, Micro & Macro Economics,
Demand Analysis, Demand Forecasting, Factors Of Production, Types Of Cost, Market
Structures, Break Even Analysis.

MANAGEMENT (15 Hours)

Introduction to Management, Features Of Management, Nature Of Management, Development
of Management Thoughts — Scientific Management By Taylor & Contribution of Henry Fayol,
Coordination & Functions Of Management, Centralization & Decentralization, Decision Making;
Fundamentals of Planning; Objectives & MBO; Types of Business Organizations: Private Sector,
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Public Sector & Joint Sector; Organizational Behavior: Theories of Motivation, Theories of
Leadership.

FUNCTIONAL MANAGEMENT (12 Hours)

Marketing Management: Core Concepts of Marketing, Marketing Mix (4p), Segmentation —
Targeting — Positioning, Marketing Research, Marketing Information System, Concept of
International Marketing, Difference Between Domestic Marketing & International Marketing;
Operations Management: Introduction to Operations Management, Types of Operation
Systems, Types of Layouts, Material Handling, Purchasing & Store System, Inventory
Management; Personnel Management: Roles & Functions of Personnel Manager, Recruitment,
Selection, Training; Financial Management: Goal of Financial Management, Key Activities In
Financial Management, Organization of Financial Management, Financial Institutions, Financial
Instruments, Sources of Finance.

MODERN MANAGEMENT ASPECTS (03 Hours)

Introduction to ERP, e — CRM, SCM, RE — Engineering, WTO, IPR etc

Tutorial: Case Study Discussion, Group Discussion, Management games and
Assignments / Mini projects & presentation on related Topics. (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. Tutorials

1 Case Study Discussion

2 Group Discussion

3 Management games

4 Assignments / Mini projects & presentation on related Topics

4. Books Recommended

1 Balachandran V. and Chandrasekaran, Corporate Governance, Ethics and Social Responsibility,

PHI, 2™ Edition, 2011.

P Prasad L.M., Principles & Practice of Management, Sultan Chand & Sons, 8" Edition, 2015.

3 Banga T. R. & Sharma S.C., Industrial Organisation & Engineering Economics, Khanna
Publishers, 25" Edition, 2015.

4 Everett E. Adam, Ronald J. Ebert, Production and Operations Management, Prentice Hall of
India, 5th edition, 2012.
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5 Kotler P., Keller K. L, Koshi A.& Jha M., Marketing Management — A South Asian Perspective,
Pearson, 14*" Edition, 2014.

6 Tripathi P.C., Personnel Management & Industrial Relations, Sultan Chand & sons, 21 Edition,
2013.

7 Chandra P, Financial Management, Tata McGraw Hill, 9" Edition, 2015.

ADDITIONAL REFERENCE BOOKS

1 | Crane A. & Matten D., Business Ethics: Managing Corporate Citizenship and Sustainability in
the Age of Globalisation, Oxford University, 2010.

2 | Fritzsche D. J., Business Ethics: a Global and Managerial Perspectives, McGraw Hill Irwin,
Singapore, 2004.

3 | Mandal S. K., Ethics in Business and Corporate Governance, Tata McGraw Hill, 2011.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Understand systems software components, finite automata, regular expression and context
free grammar.

CO2 | Apply the knowledge of assembler and macro processors to convert assembly language into
machine code.

CO3 | Analyze working phases of Compiler, various parsing techniques, semantic analysis, Error
handling, code generation and code optimization techniques to undertake meaningful
language translation.

CO4 | Evaluate Linkers, Loaders, interpreters and debugging methods to manages system memory
and provide a portable runtime environment.

CO5 | Create a language translator application and mimic a simple compiler.

2. | Syllabus

INTRODUCTION (05 Hours)

Introduction to System Software, Utility Software, Systems Programming, Recent Trends in
Software Development, Programming Languages and Language Processors, Data Structures for
Language Processing.

ASSEMBLERS (06 Hours)

Overview of the Assembly Process, Cross Assembler, Micro Assembler, Meta Assembler, Single
Pass Assembler, Two Pass Assembler, Design of Operation Code Table, Symbol Table, Literal
Table, Advanced Assembly Process .

MACRO PROCESSORS (06 Hours)

Introduction of Macros, Macro Processor Design, Forward Reference, Backward Reference,
Positional Parameters, Keyword Parameters, Conditional Assembly, Macro Calls within Macros,
Implementation of Macros Within Assembler. Designing Macro Name Table, Macro Definition
Table, Kew Word Parameter Table, Actual Parameter Table, Expansion Time Variable Storage.

COMPILERS (16 Hours)
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Phases of Compiler, Analysis-Synthesis Model of Compilation, Interface with Input, Parser and
Symbol Table, Token, Lexeme, Patterns and Error Reporting in Lexical Analysis, Programming
Language Grammars, Classification of Grammar, Ambiguity in Grammatical Specification, Top
Down Parsing, Recursive Descent Parsing, Transformation on The Grammars, Predictive Parsing,
Bottom Up Parsing, Operator Precedence Parsing, LR Parsers, Language Processor Development
Tools — LEX & YACC, Semantic Gap, Binding and Binding Times, Memory Allocation, Compilation
of Expression, Intermediate Representations, Basic Code Optimization.

LINKERS AND LOADERS (06 Hours)

Design of a Linker, Program Relocation, Linking of Overlay Structured Programs, Dynamic
Linking, General Loader Schemes, Absolute Loader, Relocating Loader, Dynamic Loader,
Bootstrap Loader, Linking Loader, other Loading Schemes, Linkers v/s Loaders.

INTERPRETERS & DEBUGGERS (06 Hours)

Overview of Interpretation and Debugging Process, Types of Errors, Classification of Debuggers,
Dynamic/Interactive Debugger, The Java Language Environment, Java Virtual Machine and
Recent Developments.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals

1 Study, install and setup various system software tools.

2 Implementation of single pass and two pass assembler.

3 Design and implement scanner using lexical analyzer (LEX) tool.

4 Design and implement parser using YACC tools.

5 Design and configure a compiler application using modern tools and softwares.

6 Implementation of different stages of compiler.
7 Implementation of interpreter and debugger.
8 Implementation of optimization based compiler design.

Subject Code: ##nXX; ##: Department Identity, n: Year, XX: Subject Sequence number XX: last digit O
(subject offered in both ODD and EVEN semesters, XX: 01 to 30 — last digit ODD and EVEN for ODD and
EVEN semesters (Mandatory Core), XX: 31 to 50 (Optional Core), XX: 51 to 99 (Elective), Subjects list
for Minor and Honor (M/H#1-4), Subjects list for Specialization track (#1-4) EG: Engineering Subject,
SC: Science Subject (offered combinedly by departments) (SVNIT Surat)



Sardar Vallabhbhai National Institute of Technology (SVNIT) Surat
Department of Computer Science and Engineering

B.Tech. Computer Science and Engineering

4, Books Recommended

1 D. M. Dhamdhere, "Systems Programming", 1/E, McGraw Hill, 2011.

2 Leland L. Beck, "System Software - An Introduction to System Programming", 3/E, Pearson
Education, 2002.

3 John Donovan, “Systems programming”, 1/E, McGraw Hill, 2017.

4 Santanu Chattopadhyay, “System Software” 1/E, Prentice-Hall India, 2007.

5 A. V. Aho, R. Sethi & J D. Ullman, "Compilers-Principles, Techniques and Tools", 2/E, Pearson
India, 2013.

ADDITIONAL REFERENCE BOOKS

1 Allen. Holub, "Compiler Design in C", 1/E, Pearson India, 2015.

2 Ronald Mak, “Writing Compilers and Interpreters: A Software Engineering Approach”, 3/E,
Wiley, 2009.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Understand the concepts of distributed System and design and implementation issues.

CO2 | Define key mechanism for designing distributed algorithms for different primitives like
mutualexclusion, deadlock detection, agreement etc.

CO3 | Analyze different types of faults and fault handling techniques in order to implement
faulttolerant systems.

CO4 | Correlate different election algorithm, file system, time synchronization and naming services.

CO5 | Design and develop distributed programs subject for specific design and performance
constraints.

2. |Syllabus

INTRODUCTION TO DISTRIBUTED SYSTEMS (06 Hours)

Review of Networking Protocols, Point to Point Communication, Operating Systems, Concurrent
Programming, Characteristics and Properties of Distributed Systems, Goals of Distributed
Systems,Multiprocessor and Multicomputer Systems, Distributed Operating Systems, Network
Operating Systems, Middleware Concept, The Client-Server Model, Design Approaches-Kernel
Based-Virtual Machine Based, Application Layering.

COMMUNICATIONIN DISTRIBUTED SYSTEMS (04 Hours)

Layered Protocols, Message Passing-Remote Procedure Calls-Remote Object Invocation,
Message Oriented Communication, Stream Oriented Communication, Case Studies.

PROCESS MANAGEMENT (05 Hours)

Concept of Threads, Process, Processor Allocation, Process Migration and Related Issues,
SoftwareAgents, Scheduling in Distributed System, Load Balancing and Sharing Approaches,
Fault Tolerance, Real Time Distributed System.

SYNCHRONIZATION (06 Hours)
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Clock Synchronization, Logical Clocks, Global State, Election Algorithms-The Bully algorithm-A
Ring algorithm, Mutual Exclusion-A Centralized Algorithm-A Distributed Algorithm-A token ring
Algorithm, Distributed Transactions.

CONSISTENCY AND REPLICATION (06 Hours)

Introduction to Replication, Object Replication, Replication as Scaling Technique, Data Centric
Consistency Models-Strict-Linearizability and Sequential-Causal-FIFO-Weak-release-Entry,
Client Centric Consistency Models-Eventual Consistency-Monotonic Reads and Writes-Read
your Writes- Writes Follow Reads, Implementation Issues, Distribution Protocols-Replica
Placement-UpdatePropogation-Epidemic Protocols, Consistency Protocols.

FAULT TOLERANCE (04 Hours)

Introduction, Failure Models, Failure Masking, Process Resilience, Agreem in Faulty Systems,
Reliable Client Server communication, Group communication, Distributed Commit, Recovery.

DISTRIBUTED OBJECT BASED SYSTEMS (06 Hours)

Introduction to Distributed Objects, Compile Time Vs Run Time Objects, Persistent and Transient
Objects, Enterprise JAVA Beans, Stateful and Stateless Sessions, Global Distributed Shared
Objects,Object Servers, Object Adaptors, Implementation of Object References, Static And
Dynamic Remote Method Invocations, Replica Framework.

DISTRIBUTED FILE SYSTEMS (04 Hours)

Introduction, Architecture, Mechanisms for Building Distributed File Systems-Mounting-
Caching- Hints-Bulk Data Transfer-Encryption, Design Issues-Naming and Name Resolution-
Caches on Disk or Main Memory-Writing Policy-Cache consistency-Availability-Scalability-
Semantics, Case Studies,Log Structured File Systems.

DISTRIBUTED WEB BASED SYSTEMS (04 Hours)

Architecture, Processes, Communication, Naming, Synchronization, Web Proxy Caching,
Replication of Web Hosting Systems, Replication of Web Applications.

Practicals will be based on the coverage of the above topics separately. (30 Hours)

(Total Contact Time: 45 Hours + 30 Hours = 75 Hours)

3. Practicals
1 Implementation of concepts of communication protocols using UDP and TCP IP.
2 Implement the remote procedure call with an application.
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Implementation of object based system using RMI or CORBA.

Implementation of distributed system for file sharing and message passing.

Implementation of Socket programming.

Implementation of distributed client-server application.

Implementation of client-server application with scheduling in distributed environment.

0l N o L | W

Implementation of distributed load balancing and resource sharing.

4. |Books Recommended

1 Andrew S Tanenbaum, “Distributed systems: Principles and Paradigms”, Second Edition, Pearson
Education. Inc 2007.

2 Mukesh Singhal and Niranjan G. Shivaratri, “Advanced Concepts in Operating Systems”, TMH,
McGraw-Hill, Inc. New York, USA 1994.

3 Pradeep K. Sinha, “Distributed Operating System: Concept and design”, PHI, New Delhi 2019.

4 W Richard Stevens, “Unix Network Programming: Vol 1, Networking APIS: Sockets & XTI”, Second
Edition E, Pearson Education, 1998.

5 Colouris, Dollimore, Kindberg, "Distributed Systems Concepts & Design", Fourth Edition,
Pearson Ed. 2005.
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1. Course Outcomes (COs):

At the end of the course, students will be able to

CO1 | Explain the concepts of entrepreneurship.

CO2 | Develop skills related to various functional areas of management (Marketing
Management, Financial Management, Operations Management, Personnel Management
etc.).

CO3 | Develop skills related to Project Planning and Business Plan development.

CO4 | Demonstrate the concept of Innovation, Intellectual Property Rights (IPR) and
Technology Business incubation.

CO5 | Build knowledge about Sources of Information and Support for Entrepreneurship.

CO6 | Develop experiential learning through Assignments, Management games, Case study
discussion, Group discussion, Group presentations etc.

2. | Syllabus

CONCEPTS OF ENTREPRENEURSHIP (08 Hours)

Scope of Entrepreneurship, Definitions of Entrepreneurship and Entrepreneur, Entrepreneural
Traits, Characteristics and Skills, Entrepreneurial Development models and Theories,
Entrepreneurs Vs Managers, Classification of Entrepreneurs; Major types of Entrepreneurship —
Techno  Entrepreneurship,  Women Entrepreneurship,  Social Entrepreneurship,
Intrapreneurship (Corporate entrepreneurship), Rural Entrepreneurship, Family Business etc.;
Problems for Small Scale Enterprises and Industrial Sickness; Entrepreneurial Environment —
Political, Legal, Technological, Natural, Economic, Socio — Cultural etc.

FUNCTIONAL MANAGEMENT AREA IN ENTREPRENEURSHIP (15 Hours)

Marketing Management: Basic concepts of Marketing, Development of Marketing Strategy
and Marketing plan. Operations Management: Basic concepts of Operations management,
Location problem, Development of Operations strategy, and plan. Personnel Management:
Main operative functions of a Personnel Manager, Development of H R strategy and plan.
Financial Management: Basics of Financial Management, Ratio Analysis, Investment Decisions,
Capital Budgeting and Risk Analysis, Cash Flow Statement, Break Even Analysis.

PROIJECT PLANNING (09 Hours)
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Search for Business Idea, Product Innovations, New Product Development — Stages in Product
Development; Sequential stages of Project Formulation; Feasibility analysis — Technical, Market,
Economic, Financial etc.; Project report; Project appraisal; Setting up an Industrial unit —
procedure and formalities in setting up an Industrial unit; Business Plan Development.

PROTECTION OF INNOVATION THROUGH IPR (02 Hours)

Introduction to Intellectual Property Rights — IPR, Patents, Trademarks, Copy Rights.

INNOVATION AND INCUBATION (07 Hours)

Innovation and Entrepreneurship, Creativity, Green Technology Innovations, Grassroots
Innovations, Issues and Challenges in Commercialization of Technology Innovations,
Introductionto Technology Business Incubations, Process of Technology Business Incubation.

SOURCES OF INFORMATION AND SUPPORT FOR ENTREPRENEURSHIP (04 Hours)

State level Institutions, Central Level institutions and other agencies.

Tutorial: Case Study Discussion, Group Discussion, Management games and
Assignments / Mini projects & presentation on related Topics (15 Hours)

(Total Contact Time: 45 Hours + 15 Hours = 60 Hours)

3. Tutorials

1 Case Study Discussion

2 Group Discussion

3 Management games

4 Assignments / Mini projects & presentation on related Topics

4, |Books Recommended

1 |Desai Vasant, “Dynamics of Entrepreneurial Development and Management”, Himalaya
Publishing House, India, 6th Revised Edition, 2020.

2 | Charantimath P. M., “Entrepreneurial Development and Small Business Enterprises”, Pearson
Education, 3" Edition, 2018.

3 | Holt David H., “Entrepreneurship: New Venture Creation”, Pearson Education, 2016.

4 | Chandra P, “Projects: Planning, Analysis, Selection, Financing, Implementation and Review”,
TataMcGraw Hill, 9™ Edition, 2019.
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