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This is to inform the members of Department Advisory Committee that meeting is scheduled
on 8-02-2023 at 11: 00 AM in HOD’s office AIML Department.

Agenda:

e The committee discussed various stmt‘cgies to increase student.
e Faculty to design project guidelines and assessment criteria.

e Exposure to Usage of Tools in Courses of the Semester.

o Internship and Project Opportunitics for Students.

e Organize hackathons, project exhibitions.
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND MACHINE

LEARNING

Department Advisory Committee Meeting

Date: 8/02/2023
Time: 11:00 AM
Venune: HODYs office

DAC Members Present:
SL. No | Member Name Designation Role Signature
1 Dr. S Vagdevi HOD Convenor, \ 3
HOD Pl T

2 Mr. Subhash Murugesan | Founder, Aero knotz Drones Industry i .
India Private Expert ;
Limited

3 Dr. Prakash S Associate Professor, Member W
Department of ISE,RNSIT. e %

4 Dr. C Ramchandra Associate professor Member

5 Mrs. Vindhya R Assistant Professor Member w

The Department Advisory Committee meeting was conducted in Department of AIML, on 16

February, 2023, at 11 AM.

Agenda of the Meeting:

The committee discussed various strategies to increase student .

Faculty to design project guidelines and assessment criteria.

Exposure to Usage of Tools in Courses of the Semester.

Internship and Project Opportunities for Students.

Organize hackathons, project exhibitions.
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CITY

ENGINEERING COLLEGE

Minutes of Meeting:

During the Department Advisory Committee meeting, an overview of the department was
provided, showcasing student achievement, and faculty and contributions. The members

discussed suggestions for improvement and reviewed the meeting agenda.
The following points were discussed in the meeting:

® The need for students to gain hands-on experience with industry-standard tools and
software was discussed.

¢ Possible tools and software relevant to each course were identified.

® The committee discussed various strategies to increase student engagement, Including

the use of interactive learning platforms, gamification, and collaborative projects.

Dr. S Vagdevi

HOD
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CITY ENGINEERING COLLEGE, BENGALURU-560061. ACADEMIC CALENDAR 2022-23 Even SEM

May2023 June 2023 July 2023 Aug 2023 | sept2023 |

DAY | Date EVENT Date EVENT Date EVENT Date EVENT Date EVENT

MON 1

TUE 2 1
WED 3 2

THU 4 1 >

FRI 5 2 4 1 Start of II sem Practical
SAT 6 1st Saturday holiday 3 1st Saturday holiday 1 1st Saturday holiday 5 1st Saturday holiday 2 1st Saturday holiday
SUN 7 4 2 6 3
MON 8 5 4th sem start 8th sem Practical 3 7 4

TUE 9 6 4 8 5
WED 10 7 5 9 6

THU 11 8 6 10 7

FRI 12 9 7 11 8

SAT 13 10 8 12 9 II sem last working day
SUN 14 11 9 13 10

MON 15 12 10 VI SEM LAST WORING day | 14 11 Start of I sem Practical
TUE 16 8th sem theory exam 13 11 6™ sem practical exam 15 Independence day 12
WED 17 14 12 16 13

THU 18 8th sem theory exam 15 13 17 14

ERI 19 16 14 18 15 IV sem last working day
SAT 20 3rd Saturday holiday 17 3rd Saturday holiday 15 3rd Saturday holiday 19 3rd Saturday holiday 16 3rd Saturday holiday
SUN 21 18 16 20 17

MON 22 19 17 21 18 Ganesha festival
TUE 23 20 18 22 19 Start of IV sem Practical
WED 24 21 19 23 20

- 25 Il SEM START 22 20 24 21 Start of II sem Theory

IV sem Internship exam

FRI 26 23 21 25 22

SAT 27 24 22 26 23

SUN 28 25 23 27 24

MON 29 26 24 6TH sem Theory exam 28 25

TUE 30 27 25 29 26

WED 31 28 26 30 27

THU 29 | Bakrid 27 31 28 Id Milad

e 30 28 ATTESTED COPY 29

SAT 29 Moharam g OAS 30

SUN 30 CITY sncm’?ﬂ.ﬁ’?‘m. LEGE 31

MON 31 Fanakapura Main Raad, Bangaiors-5600G1 3/10 Start of IV sem Theory




CITY ENGINEERING COLLEGE

Department of AIML
COE- 2022-23 - 6™ SEIM
bl : Mﬁﬁm : it June 2023 . _;qmg_zg* ! ‘i
Date | EVENT Date EVENT Date EVENT
1 ’ MEIV day
2|
3
6% Sem—~|CIE
| 4 1 |
5 F)
& 1st Saturday holiday 3 st Seturday holiday 1 Ist Saturday holiday
7 4 2
g 5 3
) 6 6" Sem —II CIE 4
10 7 5
1 | e 6 |
12 L] 7 _| 6" Sem -l CIE
13 10 6™ Sem - PTM g
14 CERD 23
15 12 10 6th Sem Last Working Day
16 | Bthsemtheory exam . 13 11 6™ sem practical axam
17 W sem Internship 14 12
13 18 8th sem theory exam 15 13 “
14 | Ambedkar Jayanthi| 19 16 14
—|
15 | 3rdSaturday holiday] 20 3rd Saturday holiday 17 3rd Saturday heliday 15 3rd Saturday holiday
_ T G et 18 75 a0
20 | 6thsemstares | 17 | 22 13 17
18 23 20 18
19 24 21 15
25 22 20 <]
26 EE 21 —[
Ramzan 27 24 22
8 25 B 23
Visem orientation| 2 29 26 24 6TH sem Theory exam
Sports and 25 30 27 25
Cuitural Events 31 28 25
Ethnic Day 27 29 Bakrid 27
28 | 30 28
29 29 Moharam '\j
30 l 30
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CITY

ENGINEERING COLLEGE

Department of Artificial Intelligence and Machine Learning

Subject Allotment: EVEN SEMESTER

Academic Year-2022-23

SL. | Name of the Course code and name Year Signature
NO. | Faculty /semester
1 Dr. S Vagdevi 18AI61-Machine Learning 3™ /6"
18AIL66-Machine Learning Lab 3rd /gt \ £
18AIL68-Mobile Application 31 /6t i
Development Lab.
2 Dr. C Ramachandra | 18AI62-Digital Image processing 3™ /6 ﬂbé/
3 Mr. Nandish A C 21UH49-Universal Human Values | 27 /4% S
4 Mrs. Vindhya 18Al644-Foundation for Data 3« /6
Science. @ %/.
18AIL66-Machine Learning Lab Fu jg 2
21CS482-R Programming 254 f4>
5 Mr. Shivashankara N | 18Al63-Java for Mobile 3 /g
Applications.
18AIL67-Digital Image processing 9“\40}
Lab.
6 Mrs. Soumya 18 AIL67-Digital Image processing | 3 /6™
Lab
21CS44-Operating Systems. 2nd /4t (g M
21CS482-R Programming 20 J4th
7 Mrs. Salika Fathima | 21CS42-Design and Analysis of 288 /4%
Algorithm.
21CSLA46-Python Programming 2t "
Laboratory. 6;%
18 AIL68-Mobile Application
Development Lab. g g
8 Mr. Suhas 21C843-Microcontroller and e
Embedded Systems. df
21CS482-R Programming 2 gk W‘;;L‘ =
9 Ms. Arshiya Fathima | BPOPS203-Principles of 1%
Programming using C / '

ATTESTED copy

s oubr,

PRINCIPAL

ENGINEERING COLLEGE

cCITY
Kanakapura Main Road, Bangalore-560061

e

Dr. S Vagdevi

—+ fop

DED‘\' of Artificl
CITY
[‘?-_"..;‘...."- H1as

R e
ENGINEERIKG CO

- kagurd Head.
and d -‘,\.Iﬁ.“l

af Intelligence & Machine Lee g

LLEGE

pa, (U MGTaRE




(
CITY ENGINEERING COLLEGE
Department of AI & ML W.E.F.05/06/2023
IV SEM
Time Table for EVEN SEM AY 2022-2023 Room:304
DAY 09:00 - 10:00 AM 10:00 - 11:00 AM 15 12:15  |12:15-— 02:00-03:00 03:00 - 04:00 | 04:00 —05:00 PM
| : AM 01:15PM PM PM
MON | PYTHON(A1) / MES(A2) LAB clp MATHS R TUTORIALS ’
TUE DAA MATHS A 0s UHV ;‘ % | PYTHON (T) AE LABAI
e = = — e FEfl p=——y = — e g A
|\ WED IDAA(A1)/ PYTHON (A2) LAB = | MES 5 _0s MATHS
THU MATHS } 0S = BIO PYTHON(T) § MES AE LAB A2
=1
FRI 0Ss | BIO @ MES DAA MES (A1) DAA(A2) LAB
SAT MAT DIP INTERNSHIP
A PRESENTATION
Sl.No | Course Code [ Course Name | Course Faculty Name o
1 21CS41 Mathematical foundations for computing MATHS Ms. Vanitha
2 21C842 chign and Analysis of Algorithm DAA Mrs Salika Fathima
3 21CS43 Microcontroller and Embedded Systems | MES Mr - Suuas
4 21CS44 Operaling Systems ‘ 0Ss Mrs. Soumya
5 21BE4s Biology for engineers r BIO
6 21CSL46 Python programming laboratory i PYTHON Mrs Vindhya/ Mr. Shivshankar/ Mrs, Salika Fathima
7 21C1IP47 Constitution of India and professional ethics J CIP
| 8 21CS482 Ability Enhancement Course (R Programming} J Mrs Vindhya R/ M 5UL{RS /Mrs Soumya
- ® O Emm Universal Human Values - 0 ~ UHV | Mr NandshAC g N _—1
L 10 2IMATDIP41 Additional Math’s-1 MATDIP Mrs. Rekha/ Mrs. Vanitha
E a0 |DAALAB o o - | Mr. Salika Fathima / Mrs. Soumya/
12 MES LAB !IM'FSUM G Rt R )
5 (s (5 - ml - K 4"_'_: v
Clags Teacher: Dieatof At I-IOD : Principal
i L‘ 2 =“1E {.u...ﬂug PRINCIPAL
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_ i fopoadi._... . N nER ahwm Roaa, ’ ®anakapura Main Road, BANGALORE - 560 B61
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CITY ENGINEERING COLLEGE
Department of Al & ML

W.E.F: 20/03/2023

VI SEM
Time Table for EVEN SEM AY 2022-2023 Room:403
DAY | 09:00-10:00 AM 10:00 - 11:00 AM 03:00-04:00 04:00 — 05:00 PM :
\ PM \
' MON 18SME651 18A1644 18AIL66(T) 18AIL68(T) 18AIL67(T) 18A163
o NCE FDS ML LAB(T) MAD (T) DIPLAB(T) | JMA - \
TUE 18ATL67(L) 18AI61 : » 18A162 18A163 18AILGT(T) =
.\ DIP LAB o ML B DIP DIP LAB (T
| WED 18A162 18ME651 = 18A161 18A162 2 | 18AIL6S(T) 18AILG6S
DIP NCE | & ML’ DIP 5 | MAD LAB(T) MAD LAB
THU 18A163 18MEG651 *g 18A161 5 ' 18A1644 18ATL66(T) \ NGMBBL‘I’)
SN . HEE \ 2 ML FDS ML LAB(T) |SMA !
FRI 18A162(T) 18A1644 18AILG66 18A162(T) 18A163(T) |
- | DIP ( FDS 2| ML LAB DIP(T __ JMA s \
SAT 18AIL68 18AT1644 (MINI PROJ ECT) MINI PROJ OJECT
Yl | ! ,__ﬁ__;_,__J
S1. No ‘ Course Code [ Course Name | Course Faculty Name
1 18Al61 MACHINE LEARNING |! ML Dr S Vagdevi
e - IgAleZ DIGITAL IMAGE PROCESSING o ] DIP |DrC Ramachandra
- 18A163 JAVA TAVA FOR MOBILE APPLICATIONS | IMA Shivashankara N
o | 18A1644 OUNDATIO‘\lS FOR DATA SCIENCE : FDS Mrs Vindhya R
<5 18ME651 NON-CONVENTIONAL ENERGY | NCE Mr Harshavardhan

bt e B R T
MACHTNL LEARNING LAB ML LAB Dr S Vagdevi/Mrs Vindhya R/i  _ =
_ DIGITAL ITAL IMAGE VIAGE PROCESSING LAB DIPLAB Dr C Ranmdnndra /Mr Shivashankara N/Soumya
L_ 8 _Ji\ﬁOBILF APPLICATION DEVE LOPMENT LAB [ MADLAB |Dr S Vaudew Vi /Mr Shwxshankam N/Salika Fathima

AR A | = e g S
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COURSE FILE
AY 2022-2023 EVEN SEMESTER

Name: Dr. S Vagdevi
Designation: HOD AIML Department

Subject: 18A161
Subject Name : Machine Learning

1 “
CITY ENGINEERING COLLEGE
Kanakapura Main Road, 5a.\<_(;?,g:1&'—'5‘§$§q



5 CITY ENGINEERING COLLEGE
g Department of AI & ML

%
RN INDIVIDUAL TIME
Time Table for EVEN SEM AY 2022-2023 Faculty: Dr § Vagdevi
DAY \ 09:00- 10:00 AM '|' 10:00 — 11:00 AM | 11:15-12:15AM | 12:15 - 01:15PM 02:00 — 03:00 PM |' 03:00— 04:00 PM | 04:00—05:00 PA1
: S B 1 - .
MON | \ | PLC 1SAIMP6S(T) | 18AI61(T)
L S . L [
TUE | n PLC - PLC LAB
| | | .l 8 Al BATCH i
CWED \ '| l ol 18Al61 18AI6I(T) ‘ 2 | 18AIMP68(T) 18AIMP68
I'. | = | ML _ o | MAD LAB
'THU | CZ 18A161 18A161 3 | 18AIL66 (T) |
L | = | ML ML | ML LAB ,
| FR1 \ | | 18AILG6
| _ ML LAB ‘
|SAT | ' |
| _II— - |
I' S1.No 1 Course Code b ) Course Name o | THEORY TUTORIALS |PRACTICALS UNITS
|| 1| 18A161 | MACHINE LEARNING | 3 2 5
| 2 18AILG6 |MACHINE LEARNINGLAB 2 2 3|
T3 18AMP6S _‘l'MomLE APPLICATION DEVELOPMENT LAB 2 2 . 3
[ 4 BPLCK205B | INTRODUCTION TO PYTHON PROGRAMMING 2 3
|| s | 18AMP6S | MAD MINI PROJECT (3 BATCHES) _ —
= TOT.
1 __ \ N OTAL 16 .
{f ) g /) “ﬁoﬁﬁ < IC Ol
Class Teacher: ATTESTED copy . - ‘HOD Han Principal
Dept "H‘:"\‘f' |:-_'.~ 7€ 20 & Machine Leaniing — PRINCIPAL
s\ ouwbmrr LT LMCINEER NG COLLEGE NGINEERING COLLEGE
— Doddahatios sadiy, (1. Kanakapura Road Kanakapura Main Read. BANGALORE - 560 061
PRINCIPAL Banaziore-5600¢ '
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Artificial Intelligence and Machine Learning (an
Scheme of Teaching and Examinations
QOutcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2018 - 19)
VI SEMESTER B
= Teaching Hours /Week Examination
5L Course an Course Tifl == S 2 52 i 5 3 =5 3
No Conrse code EEEE E é 5.5 = E & § E : E ‘% &
= a o n =
X r P
I PCC 18Al61 Machine Learning CS/IS/AI 3 2 03 4() 60 100 4
2 PCC 18ATG2 Digitul Image Processing CS/18/ Al 3 2 - 03 40 60 100 4
3 PCC 18A163 Java for Mobile Applications CS/1S/ Al 3 2 -- 03 40 60 100 4
4 PEC I8AT64X Professional Elecrive - | CS/1S/ AT 3 - - 03 40 60 100 3
5 OEC 18A165X Open Elective —A CS/IS7 AT 3 -- ] - 03 40 1 60 100 | 3
6 PCC 18ATL66 Machine Learning Laboratory CS /IS /7 Al - 2 2 03 40 60) 100 2
7 PCE 18AILG7 Digital Image Processing CS /1S / Aj - 2 2 03 40 ald] 100 2
5 Laboratory with minj project 5
Mobile Application CS /187 Al - 2 Z 03 40 60 100 2
6 Me Ll Development Laboratory 2
Soo (To be carried out during the intervening _ N __ = .
i INT e Internship vacations of VI and VI semeslers)
TOTAL| 15 | 12 | 6 24 | 320 | 480 | 800 | 24
Note: PCC: Professional core, PEC: Professional Elective, OE: Open Elective, MP- Mini-pm]’ect, INT: Internship,
Professional Elective -1
Course code Course Title
under18XX64%
18A1641 Natural Language Processing
18AL642 Software Project and Management *{
18AI643 Web Programming
18AT644 Foundation forData Science
Open Elective —A (18CS65x are not to be opted by CSE / ISE /AIML Programs)
[8CS651 Mobile Application Development
18C5652 Introduction to Data Structures and Algorithms *"
18C8653 Programming in JAVA
18CS654 Introduction to Operating System
Students can select any one of the open clectives offered by any Department (Please refer to the list of open electives under 18CS65X).
Selection of an open elective is not allowed provided,

®  The candidate has studied the same course during the previous semesters of the programme.
= The syllabus content of open elective 1s similar to that of Departmental core courses or professional electives.
* A similar course, under any category, is prescribed in the higher semesters of the programme,

Repistration to electives shull be documented under the guidance of Propramme Coordinator/ AdviseriMentor.

Mini-project work: Based on the sbility/abilitics of the student/s and recommendations of the mentor, a single discipline or o multidisciplinary Mini- project can be
assigned (o an individual student Or'to a group having not more than 4 students,

CIE procedure for Mini project;

(i} Single discipline: The CIE marks shall be awarded by a commitice vonsisting of the Head of the concered Department and two senjor faculty members of the
Department. one of whom shall be the Guide. The CIE marks awarded for the Mini “project work, shall be based on the evaluaiion of project TEPOrL. project presentation
skill and question and ANSWEr Session in the ratio 50:25:25 The marks awarded for the project report shall be the same for all (he batch mates.

(i) Interdisciplinary: Continuous Internal Evaluation shall be group wise at the college Tevel with the participation of all the guides of the college, The CIE marks
wwarded for the Mini-project. shall be based on the evaluation of Project report. project presentation skill and question and answer session in the ratio 50:25:25, The mirks
awarded for the project report shall be the same for all (he batch mates,

SEE for Mini projeet:

(i) Single discipline; Contribution to the Mini-project and the performance of each group member shall be assessed individually in the semestar end examination (SEE)
conducted af the department.

(if) Illtcrdiscipfinary: Contribution o the Mini-project and the performance of each group member shall be assessed individually in semester end examination (SEE}
conducted separately at the departments to-which the student/s belong to.

Infernship: All the students admitted w TIT year of BE/B Tech shall have 1o undergo mandatory mnternship of 4 weeks during the vacation of V1 and VI semesters and Jor
VI und VHT semesters. A University examination shall be conducted during Vi semester and the prescribed credi shall be included in VI scmeser, Internship shall be
consiclered as a head of pussing and shall be cansidered for the award of degree. Those, who do not takeup/complete the tternship shall be declared fail and shall have ro
complete during subseguent University examination alter satisfying the internshi Tequirements '

AICTE activity Points; In case students fail o earn the prescribed a
required aclivity Points, Students shall be admitted for the aw

clivity Points, Eighth semester Grade Card shall be issued only after carming
ard of degree only aflter the release of the Eighth semester Grade Card.
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i MACHINE LEARNING
(Effective from the academic vear 2018 -2019)
SEMESTER — VI N—
Subject Code I8AIGI | CIE Marks 40
Number of Contact Hours/Week 3:2:0 SEE Marks 60
Total Number of Contact Hours 50 Exam Hours 3 Hrs

CREDITS - 04
Course Learning Objectives: This course will enable students to:
® Define machine learning and understand the basic theory underlying machine learning,
® Differentiate supervised, unsupervised and reinforcement learning
® Understand the basic concepts of learning and decision trees.
® Undersiand Bayesian techniques for problems appear in machine learning
* Perform statistical analysis of machine learning techniques.

Module — 1
Introduction:
Machine learning Landscape: what is ML?, Why, Types of ML, main challenges of ML (T2:Chapterl)
Concept learning and Learning Problems — Deg; gning Learning systems, Perspectives and Issues —
Concept Learning — Find S-Version Spaces and Candidate Elimination Algorithm —Remarks on VS§-
Inductive bias —

T2: Chapter 1

T1 :Chapter 1 and 2)

Module — 2

End to end Machine learning Project :

Working with real data, Look at the big picture, Get the data, Discover and visualize the daia,
Prepare the data, select and train the model, Fine tune vour model

Classification : MNIST, training a Binary classifier, performance measure, multiclass
classification, error analysis, multj labe] classification, mult output classification
(T2: Chapter 2 and 3)
Module -3

Training Models: Lincar regression, gradient descent, polynomial regression, learning curves,
regularized linear models, logistic regression
Support Vector Machine: linear, Nonlinear , SVM regression and under the hood
(T2: Chapter 4 and 5
RBT: L.1,1.2
Module - 4
Decision Trees
Training and Visualizing DT, making prediction, estimating class, the CART training,
computational complexity, GINI impurity, Entropy, regularization Hyper parameters, Regression,
Instability
Ensemble learning and Random Forest:
Voting classifiers, Bagging and pasting, Random patches, Random forests, Boosting, stacking
(T2: Chapter 6 and 7)
RBT: L1, 1.2

Bayes Theorem — Concept Learning — Maximum Likelihood — Minimum Description Length

Principle — Bayes Optimal Classifier — Gibbs Algorithm — Najve Bayes Classifier— example-

Bayesian Belief Network — EM Algorithm

Text book (T1: Chapter 6)

RBT: L1, 1.2
Course o utcomes: The students sfmm_abm:_
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®  Choose the learning techniques with this basic knowledge.

*  Apply effectively ML algorithms for appropriate applications.

® _Apply bayesian techniques and derive effectively learning rules.
Question Paper Pattern:

® The question paper will have ten questions.

®  Bach full Question consisting of 20 marks

® There will be 2 full questions (with a maximum of four sub questions) from each module.
*  Each full question will have sub questions covering all the topics under a module.

The students will have (o dnswer 5

Tom M. Mitchell, Machine Learning, McGraw-Hill Education, 2013

Publishers and Distributors pvi.Ltd 2019

Reference Books:

e ——— s

full questions, selecting one full ¢ uestion from each module.

AurelienGeron, Hands-on Machine Learning with Scikit-Learn &TensorFlow | O’Reilly, Shroff

1. EthcmAlpa'ydin, Introduction to Machine Learning, PHI Learning Pvi. Lid, 2™ Ed., 2013

3. Machine Learning using Python ,Manaranjan Pradhan, U Dinesh kumar, Wiley, 2019
4. Machine Learnin » SaikatDutt, Subramanian Chandramouli, Amit Kumar Das, Pearson,2020

2. T. Hastie, R. Tibshirani, I, H. Friedman, The Elements of Statistical Learning, Springer, 1st edition. 2001
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CITY ENGINEERING COLLEGE
Kanakapura Road, Doddakallasandra, Bengaluru - 560062
FIRST INTERNAL TEST

Programme: Artificial Intelligence & Machine Learning Date: 03/05/2023

Course Name: MACHINE LEARNING Time: 10:30AM — 12:00 Noon

Sem: 6

Duration: 1% Hrs MAX MARKS: 50
Note: PART C AND PARTD ARE COMPULSORY

1)F
2 ) Answer any ONE full question from PARTA, B & E

I cor [ s
Part A
1a) What is a well-posed learning problem? Explain with an example. 243=5| co1 BTL 2
’Tb) Explain the various stages involved in designing a learning system 5 CO1 | BTL2
N o _\%
]_____ . - . (8] : : — |
Why use Machine Learning? What are the types of Machine lea rning 243 =5
2a) | systems? ' CO1 | BTL-2
Discuss the main challenges of machine learning N i
2b) 5 CO1 BTL-2
Part B
= ——
Discuss the features of an unbiased Learner BTL-2
3a) 5 Co1
) 3b) State tl_le following problems with respect to Tasks, Performance, and Col BTL-2
Experience:
1) Spam mail detection ii) A Robot driving learning problem.
‘ Or
Specify the learning task for *A checkers learning problem’
4)
Discuss the following with respect to the above 3+3+4 COl1
=10 BTL-2
() Choosing the training experience.
(i) Choosing the target function and
] (iii) Choosing a function approximation algorithm ‘
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I| Part C -

5a) |[Write the FIND § algorithm. ' T 2 Tcor L2 |

sh Consider the given training example for Malignant tumors from MRI
ah) scans. Malignant is +ve and Benign is -ve

Find

I) How many concepts are possible for this instance Space? p CO1 BTL-2
2. How many hypotheses can be expressed by the hypothesis language?

3. Apply the FIND-S algorithm to find Maximally Specific hypothesis.
Consider the exam ples in the specified order and write down hypothesis
each time after observing an example.

Fxample | 1 Shape | Swe | Color | Surface | Thickoaes | Laspet congep
! Uncular | Large | lighe | Spwoth Pk Maliponan
i . . e s e ik - .
J L aeuiar | Lagge Larht | frecgula . Haek . Malignam
L3 Uwd CLarge | Dadk | Smoots e Bergn
4 Ewval  large | Lals | Arreguln ek Malipnim
5 Locele  Somall | ool | St Tk Howpen
Part D
’ - 10 CO1
For the “Japanese Economy Car” concept and instance given in Table, O1| BrL2

6) (develop a Python program for FIND § algorithm with a display output of
every instance and then display the Maximal Specific Hypothesis.

Write the output for the pgm for the table below.

Origin | anufacturver | Color [ Decade Type Example
Tvpe
Japan Honda Blue | 1980 Economy | Positive
Japan Toyota Green | 1970 Sports Negative
Japan Tovota Blue | 1990 Economy | Positive
USA Chrysler Red 198G Economy | Negative
Japan Honda White | 1980 Economy | Positive
Part E
7 iscuss the issues ( disadvantages) with the FIND S algorithm. T 10 COl1| BTL-2
OR
I_8 'What is Concept Learning and Explain the hypothesis Space of Find-S 10 |CO1| BTL-2
T FhA L L AA R e 2 s
waw \' wg

Page 2 of 2 et D S
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Bengaluru, 560062

SCHEME & SOLUTION OF VALUATION
INTERNAL TEST 1

SEMESTER VI SECTION A
SUBJECT CODE : 18AI61 DATE OF TEST : 3 May 2023
SUBJECT TITLE : Machine Learning

Ques. Details of the Answer Marks ’ Total

No Distribution Marks
med learning problem has a defined training dataset, a =
M) clear prediction task. and measurable evaluation metrics. For 5 9
example, image classification with labeled images (cats, dogs, (i-b’ K ?_)

birds) aims to train a model to accurately classify unseen images

using metrics like accuracy, precision, recall, and F1-score,

o ‘\(9 Designing a learning system involves multiple stages:
S s — 5M .3
l. Problem Definition: Clearly define the problem, task, input data,
desired output, and constraints.
(O Es.
2. Data Collection and Preparation: Gather relevant data, clean,

preprocess, and split it into training, validation, and test sets.

3. Feature Engineering: Select or create meaningful features that
capture relevant information from the data,

4. Model Selection and Training: Choose a suitable machine
learning algorithm or model architecture, train it on the training

set. and optimize hyperparameters.
S e S W
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R0)

5. Model Evaluation: Assess the trained model's performance
using appropriate evaluation metrics on the validation set or
through cross-validation.

6. Model Optimization: Fine-tune the model by adjusting
hyperparameters, applying regularization techniques. or exploring
different algorithms.

7. Testing and Deployment: Evaluate the final model's
performance on the test set to ensure unbiased evaluation. Deploy
the model in a production environment.

8. Monitoring and Maintenance: Continuously monitor the model's
performance, collect feedback, and make necessary updates or
retraining as needed.

9. Documentation: Document the entire design process, including
data collection, preprocessing, model selection, and evaluation, to
ensure reproducibility and facilitate future enhancements.

10. Iterative Improvement: Iterate through the design stages,
incorporating feedback and new data, to continually improve the
learning system's performance and adapt to evolving needs.

Machine learning is used for its ability to identify complex patterns,
automate tasks, adapt to new data, make predictions, personalize
experiences, optimize processes, handle high-dimensional data, and
more.

The types of ML systems include supervised learning (labeled data
for predictions), unsupervised learning (extracting patterns from
unlabeled data), semi-supervised learning (combining labeled and
unlabeled data), reinforcement learning (trial and error with
rewards/punishments). deep learning (using deep neural networks
for complex tasks), transfer learning (applying knowledge from one
task to another), online learning (real-time updates with new data).
and others.

These ML systems cater to diverse problem domains, allowing for
a wide range of applications and advancements in various
industries.

(Bm)
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=

2 o) | Machine learning faces several challenges: M —
1. Data Quality: Obtaining high-quality, relevant, and Qo SR \0) |
representative data can be challenging, as it directly impacts the

performance and generalization of ML models.

2. Data Quantity: Sufficient amounts of labeled data are often
required for training accurate and robust models, which can be
expensive and time-consuming to collect or may not be readily
available.

3. Feature Engineering: Extracting meaningful features from raw
data can be complex and domain-dependent. requiring domain
expertise and manual effort.

4. Overfitting and Underfitting: Balancing model complexity to
avoid overfitting (capturing noise) or underfitting (lack of
capturing underlying patterns) is a common challenge in ML.

5. Algorithm Selection: Choosing the appropriate ML algorithm or
model architecture for a specific problem requires knowledge and
understanding of different algorithms and their applicability.

6. Interpretability and Explainability: Complex ML models, such
as deep neural networks, can be difficult to interpret, making it
challenging to explain their decisions or actions.

7. Scalability and Efficiency: Scaling ML models to handle large
datasets and real-time applications can pose computational
challenges, requiring efficient algorithms and hardware resources.

8. Ethical and Bias Issues: ML models can be prone to biases and
ethical concerns, such as discriminatory or unfair outcomes, which
need careful consideration and mitigation.

9. Transfer Learning and Generalization: Transferring knowledge
from one task or domain to another and ensuring models
generalize well to unseen data or new contexts can be challenging.
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10. Model Maintenance and Adaptation: ML models require

regular monitoring, updating, and retraining to remain effectjve

and adapt to changing environments or data distributions,

Features of an unbiased learner:

1. Objectivity: An unbiased learner makes predictions solely based
on available data, without external influences or biases.

2. Fairness: It avoids favoritism or discrimination towards any
specific group, ensuring equal treatment and Opportunities for all.

3. Generalization: An unbiased learner aims to make unbiased
predictions on new and unseen data. without being influenced by
specific instances in the training data.

4. Transparency: It provides interpretability, allowing users to
understand the reasoning behind its predictions or decisions.

3. Balanced Representation: An unbiased learner ensures adequate
representation of all relevant groups, avoiding under or over-
representation that can lead to biased outcomes.

6. Bias Mitigation: It actively identifies and mitigates biases in the
training data or algorithms, striving to minimize unfair or
discriminatory patterns.

7. Robustness: An unbiased learner is resilient to various biases,
including algorithmic, dataset, and societal biases, maintaining
fairness across different scenarios.

8. Continuous Improvement: It learns from feedback, adapting its
algorithms and processes to address biases and ensure fairness,

9. Ethical Considerations: An unbiased learner adheres to ethical
guidelines, aligning its predictions and classifications with ethical
standards,
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10. Impact Assessment: It assesses the potential impact of its
predictions, aiming to minimize negative consequences and
disparitics among different groups.

1) Spam mail detection:

Tasks: The task in spam mail detection is to accurately classify
incoming emails as either spam or non-spam (ham). It involves
analyzing the content, sender information, and other features of the
email to make a prediction.

Performance: The performance of a spam mail detection system is
measured by metrics such as accuracy, precision, recall, and F1-
score. High accuracy and low false positive and false negative
rates are desired to minimize the misclassification of legitimate
emails as spam or vice versa.

Experience: User experience is important in spam mail detection.
A good system should have a low false positive rate to prevent
genuine emails from being wrongly classificd as spam, ensuring
that important messages are not missed. It should also provide
user-friendly interfaces for managing spam filters and allowing
users to customize their preferences.

ii) Robot driving learning problem:

Tasks: The task in a robot driving learning problem is to train a
robot or autonomous vehicle to navigate and make driving
decisions in various environments. It involves learning how to
perceive the surroundings, recognize obstacles, interpret traffic
signs. and make appropriate decisions like accelerating, braking,
and steering.

Performance: The performance of a robot driving system is
measured by metrics such as accuracy, safety, and efficiency. The
system should be able to accurately perceive and interpret the
environment, make safe and timely driving decisions, and
optimize the driving behavior to achieve efficient and smooth
navigation.

Experience: User experience is crucial in robot driving systems.
The system should provide a comfortable and safe ride for

5m
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passengers, ensuring smooth acceleration. braking. and steering. It
should also be able to handle unexpected situations, such as
sudden obstacles or adverse weather conditions, to maintain a
reliable and enjoyable driving experience. Additionally, human
interaction interfaces should be intuitive and informative, enabling
clear communication between the robot and users when needed.

i) Spam mail detection:

Tasks: The task in spam mail detection is 1o accurately classify
incoming emails as either Spam or non-spam (ham). It involves
analyzing the content, sender information, and other features of the
email to make a prediction.

Performance: The performance of a spam mail detection system is
measured by metrics such as aceuracy, precision, recall, and F]-
score. High accuracy and low false positive and false negative
rates are desired to minimize the misclassification of legitimate
emails as spam or vice versa.

Experience: User experience is important in spam mail detection.
A good system should have a low false positive rate to prevent
genuine emails from being wrongly classified as spam, ensuring
that important messages are not missed. It should also provide
user-friendly interfaces for managing spam filters and allowing
users 1o customize their preferences.

i) Robot driving learning problem:

Tasks: The task in a robot driving learning problem is to train a
robot or autonomous vehicle to navigate and make driving
decisions in various environments, [t involves learning how to
perceive the surroundings, recognize obstacles, interpret traffic
signs, and make appropriate decisions like accelerating, braking,
and steering.

Performance: The performance of a robot driving system is
measured by metrics such as accuracy, safety, and efficiency. The
system should be able to accurately perceive and interpret the

environment, make safe and timely driving decisions. and
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optimize the driving behavior to achieve efficient and smooth
navigation.

Experience: User experience is crucial in robot driving systems.
The system should provide a comfortable and safe ride for
passengers, ensuring smooth acceleration, braking, and steering. It
should also be able to handle unexpected situations. such as
sudden obstacles or adverse weather conditions. to maintain a
reliable and enjoyable driving experience. Additionally, human
interaction interfaces should be intuitive and informative, enabling
clear communication between the robot and users when needed.

I. Initialize the most specific hypothesis h as the most
specific hypothesis in the hypothesis space.
2. For each positive training instance:
= For each attribute in the instance:
s If the attribute value is consistent with the
current hypothesis h, do nothing.
o If the attribute value is not consistent.
replace the attribute value in h with a
general value that does not rule out the
positive instance.
3. Output the final hypothesis h.

I. Limited Expressiveness: The FIND-S algorithm can only
represent the most specific hypothesis within the
hypothesis space. It cannot handle complex hypotheses or
capture the full range of possible patterns in the data.

2. Lack of Negative Examples: The algorithm does not
consider negative examples or instances that should not be
classified as positive. It only focuses on finding a
hypothesis that fits positive instances. potentially leading
to poor generalization and misclassification of negative
instances.

3. Sensitivity to Noise and Outliers: The algorithm is
sensitive to noisy or outlier data points. Since it focuses
solely on positive instances, even a single mislabeled
positive instance can lead to an incorrect hypothesis.
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4. Overfitting: FIND-S can easily overfit the training data if
the hypothesis space is too expressive or if the data is
noisy. It may result in a hypothesis that is 100 specific and
does not generalize well to unseen instances.

5. Inefficiency in Large Hypothesis Spaces: In cases where
the hypothesis space is large, the algorithm may require a
significant amount of time and computational resources to
iterate through all possible hypotheses, making it less
efficient.

6. Dependency on Training Order: The order of the training
instances can influence the final hypothesis obtained by the
algorithm. Different training orderings may result in
different hypotheses, potentially affecting the algorithm's
reliability and consistency.

Concept learning refers to the process of acquiring knowledge or
understanding about a concept or target function from examples or
data. In machine learning, it involves learning a mapping between
input instances and their corresponding output labels.

The hypothesis space of the FIND-S algorithm represents the set
of all possible hypotheses that the algorithm considers during the
learning process. In the context of FIND-S, the hypothesis space is
defined by a set of conjunctions of attribute-value pairs.

For example, consider a binary classification problem of
distinguishing between spam emails and non-spam (ham) emails.
Each email instance is represented by a set of attributes (eg.,
sender, subject, content), and the target output is the class label
(spam or non-spam).

The hypothesis space of FIND-S would consist of all possible
conjunctions of attribute-value pairs that can describe a
hypothesis. Each attribute-valuc pair specifies a condition that an
instance must satisfy to be classified as positive. The most specific
hypothesis in the hypothesis space would be the conjunction of
attribute-value pairs precisely capturing all positive instances that

fits all positive instances while still being as specific as possible.
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What is a well-posed learning problem? Explain with an example

Explain the various stages involved in designing a learning system

ASSIGNMENT 1 : 18AI61

Discuss the issues ( disadvantages) with the FIND S algorithm.

What is Machine Learning? Explain the applications of Machine Learning.

Why use Machine Learning? What are the types of Machine learning
Discuss the four main challenges of machine learning

Find-8 algorithm and show its working by taking the enj
instances given in the below Table

systems?

0y sport concept and training

Example |Sky AirTemp | Humidity | Wind Water Forecast |Enjoy Sport
1 Sunny Warm Normal Strong Warm Same Yes

2 Sunny Warm High Strong Warm Same Yes

3 Rainy Cold High Strong Warm Change | No

4 Sunny Warm High Strong Cool Change | Yes

Discuss the features of an unbiased Learner.

State the following problems with respect to Tasks, Performance, and Experience:

i) Spam mail detection

i) A Robot driving learning problem.

Specify the learning task for A checkers learning problem’,
Discuss the following with respect to the above.
Choosing the training experience.
Choosing the target function and

Choosing a function approximation algorithm.

(i)
(ii)
(iif)

Compulsory Questions:

Wrile the FIND S algorithm

Consider the given training example for Malignant tumors from MRI scans. Malignant is +ve
and Benign is -ve

Page1o0f 2
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Find
|) How many concepts are possible for this instance space?
2. How many hypotheses can be expressed by the hypothesis language?

3. Apply the FIND-S algorithm to find Maximally Specific hypothesis. Consider the
examples in the specified order and write down hypothesis each time after observing an
example.

5'&&3%3"2{1_{&*; S-__inigw | Size | Colos . Surface | Thickness | Target concep .
i Cuwcular | Large | Light . Smooth | Thick - Mahgnam
P  Cirealar | Large | Light Irregular | Thack | Muabhgnam
3 Oval | Large  Dark | Smooth |  Thm Bengn
ot | Oval | Large  Laght | Jreegular | ek | Mahenam
3  Cwcular | Small | Lisht | Smooth L Thiek Bemgn

For the “Japanese Economy Car” concept and instance given in Table, develop a Python
program for FIND S algorithm with an output of every instance and then display the
Maximal Specific Hypothesis.

Origin Manufacturer |Color |Decade Type Example
Type
Japan Honda Blue 1980 Economy Positive
Japan Tovota Green [ 1970 Sports Negative
Japan Toyola Blue 1980 Economy | Positive
USA Chrysler Red 1980 Economy | Negative
Japan Honda White [ 1980 Economy [ Positive

ot
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18A161 MACHINE LEARNING ASSIGNMENT -2

In context to prepare the data for Machine Learning algorithms, Write a note on (1) Data
Cleaning (ii) Handling text and categorical attributes iii)Feature scaling

Using code snippets, outline the concepts involved in i) Measuring accuracy using Cross-
Validation. ii) Confusion Matrix. ii1) Precision and Recall.

With the code snippet explain how Multi labels classification different from multi class
Multi output classification?

Consider an example where the five weeks sales data (in thousands) is given as shown in
table. Apply linear regression technique to predict the 7% and 12t week sales.

Xi Yi
(week) | (sales in
thousand)
1 ft
2 1.8
3 2.6
- 32
5 3.8

Examine the following boosting methods along with code snippets. i) AdaBoost ii)
Gradient Boosting.

Write a python program for Random Forest algorithm using the iris dataset.

Write a python program for Random Forest algorithm using the housing dataset.
Consider the “Japanese Economy Car” concept and [llustrate the hypothesis using
Candidate Elimination Learning algorithm. Show the specific and general boundaries of
the version space after applying candidate elimination algorithm.

Origin Manufacturer | Color Decade Type Example
Type
Japan Honda Blue 1980 Economy Positive
Japan Toyota Green 1970 Sport Negative
| Japan Toyota Blue 1990 Economy Positive
USA Chrysler Red 1980 Economy Negative
Japan Honda White 1980 Economy Positive

Consider the given below training example which finds malignant tumors from MRI
scans.

Example | Shape Size Color Surface | Thickness | Target
concept

1 Circular | Large Light Smooth | Thick Malignant

2 Circular | Large Light Irregular | Thick Malignant

3 Oval Large Dark Smooth | Thin Benign

4 Oval Large Light Irregular | Thick Malignant

5 Circular | Small Light Smooth | Thick Benign

Show the specific and general boundaries of the version space after applying candidate
elimination algorithm. (Note: malignant is +ve, Benign is —ve).
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10. Consider the dataset shoiwn below and Illustrate the hypothesis using List Then

Eliminate algorithm.

Size Color Shape Class / Label
Big Red Circle No

Small Red Triangle | No

Small Red Circle Yes

Big Blue Circle No

Small Blue Circle Yes

I'. Consider the “Enjoy Sport” concept and illustrate the hypothesis using List Then
Eliminate algorithm.

Example | Sky AirTemp | Humidity | Wind Water | Forecast | EnjoySport
1 Sunny | Warm Normal Strong | Warm | Same Yes

2 Sunny [ Warm High Strong | Warm | Same Yes

3 Rainy | Cold High Strong | Warm | Change | No

4 Sunny | Warm high Strong | Cool Change | Yes
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I8AI61 -3RP . ASSIGNMENT QUESTION

1.(a) what is gradient descent algorithm and discuss its various types. 10M
(b)In Regularized Linear Models illustrate the three different methods to constrain the
Weights. 10M
2. (a)With respect to Nonlinear SVM Classification, explain Polynomial Kernel Gaussian
and RBF Kernel along with code snippet. - 10M
(b) Show that how SVMs make predictions using Quadratic Programming and Kernelized
SVM. 10 M
3. (a) With an example dataset examine how Decision Trees are used in making predictions.
10M
(b) Explain The CART Training Algorithm. ooM
(c) Identify the features of Regression and Instability w.r.t decision trees. 04M
4. (a) In context to Ensemble methods determine the concepts of
i) Bagging and Pasting.
il) Voting Classifiers. 10M
(b) Examine the following boosting methods along with code snippets.
i) AdaBoost
ii) Gradient Boosting 10M
5.(a) Write Bayes theorem. Identify the relationship between Bayes theorem and the
problem of concept learning? 10M
(b)Show that how Maximum Likelihood Hypothesis is helpful for predicting
10M

probabilities.

6. (a) Construct Naive Bayes Classifier with an Example. 10M

(b) Derive the EM Algorithm in detail. 10M ’\J ;\.-S
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING

CIRCULAR
RefNo: CEC/AIML/DAC/ACY 2022-2023/01 Date: 1-02-2023

This is to inform the members of Department Advisory Committee that meeting is scheduled
on 8-02-2023 at 11: 00 AM in HOD’s office ATML Department.

Agenda: '

e The committee discussed various strategics to increase student.
e Faculty to design project guidelines and assessment criteria.

e Exposure to Usage of Tools in Courses of the Semester.

e Internship and Project Opportunities for Students.

e  Organize hackathons, project exhibitions.

CCTO
1. PRINCIPAL OFFICE-CEC
2. All Members
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF ARTIFICIAL INTELLIGENCE AND MACHINE

Department Advisory Committee Meeting

Date: 8/02/2023
Time: 11:00 AM
Venune: HODYs office

LEARNING

DAC Members Present:
SL. No | Member Name Designation Role Signature
1 Dr. S Vagdevi HOD Convenor, \ 3
HOD Pl T

2 Mr. Subhash Murugesan | Founder, Aero knotz Drones Industry i .
India Private Expert ;
Limited

3 Dr. Prakash S Associate Professor, Member W
Department of ISE,RNSIT. e %

4 Dr. C Ramchandra Associate professor Member

5 Mrs. Vindhya R Assistant Professor Member w

The Department Advisory Committee meeting was conducted in Department of AIML, on 16

February, 2023, at 11 AM.

Agenda of the Meeting:

The committee discussed various strategies to increase student .
Faculty to design project guidelines and assessment criteria.

Exposure to Usage of Tools in Courses of the Semester.

Internship and Project Opportunities for Students.

Organize hackathons, project exhibitions.
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CITY

ENGINEERING COLLEGE

Minutes of Meeting:

During the Department Advisory Committee meeting, an overview of the department was
provided, showcasing student achievement, and faculty and contributions. The members

discussed suggestions for improvement and reviewed the meeting agenda.
The following points were discussed in the meeting:

® The need for students to gain hands-on experience with industry-standard tools and
software was discussed.

¢ Possible tools and software relevant to each course were identified.

® The committee discussed various strategies to increase student engagement, Including

the use of interactive learning platforms, gamification, and collaborative projects.

Dr. S Vagdevi

HOD
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CITY ENGINEERING COLLEGE, BENGALURU-560061. ACADEMIC CALENDAR 2022-23 Even SEM

May2023 June 2023 July 2023 Aug 2023 | sept2023 |

DAY | Date EVENT Date EVENT Date EVENT Date EVENT Date EVENT

MON 1

TUE 2 1
WED 3 2

THU 4 1 >

FRI 5 2 4 1 Start of II sem Practical
SAT 6 1st Saturday holiday 3 1st Saturday holiday 1 1st Saturday holiday 5 1st Saturday holiday 2 1st Saturday holiday
SUN 7 4 2 6 3
MON 8 5 4th sem start 8th sem Practical 3 7 4

TUE 9 6 4 8 5
WED 10 7 5 9 6

THU 11 8 6 10 7

FRI 12 9 7 11 8

SAT 13 10 8 12 9 II sem last working day
SUN 14 11 9 13 10

MON 15 12 10 VI SEM LAST WORING day | 14 11 Start of I sem Practical
TUE 16 8th sem theory exam 13 11 6™ sem practical exam 15 Independence day 12
WED 17 14 12 16 13

THU 18 8th sem theory exam 15 13 17 14

ERI 19 16 14 18 15 IV sem last working day
SAT 20 3rd Saturday holiday 17 3rd Saturday holiday 15 3rd Saturday holiday 19 3rd Saturday holiday 16 3rd Saturday holiday
SUN 21 18 16 20 17

MON 22 19 17 21 18 Ganesha festival
TUE 23 20 18 22 19 Start of IV sem Practical
WED 24 21 19 23 20

- 25 Il SEM START 22 20 24 21 Start of II sem Theory

IV sem Internship exam

FRI 26 23 21 25 22

SAT 27 24 22 26 23

SUN 28 25 23 27 24

MON 29 26 24 6TH sem Theory exam 28 25

TUE 30 27 25 29 26

WED 31 28 26 30 27

THU 29 | Bakrid 27 31 28 Id Milad

ER| 30 28 ATTESTED copy 29

SAT 29 Moharam DL 30

SUN 30 - mmgﬁwcmm 31

MON 31 Hanakapura thain Hosd, Samg o Lesoay 3/10 Start of IV sem Theory




CITY ENGINEERING COLLEGE

Department of AIML
COE- 2022-23 - 6'" SEM
bt Mﬁm : e June 2023 . luly2023 : ‘i
Date | EVENT Date EVENT Date EVENT
1 ’ MEIV day
2|
3
6% Sem—~|CIE
|« 1 |
5 F)
& 1st Saturday holiday 3 st Seturday holiday 1 Ist Saturday holiday
7 a 5
8 5 3
) 6 6" Sem —II CIE 4
10 7 5
1 | e 6 |
12 L] 7 _| 6" Sem -l CIE
13 10 6™ Sem - PTM g
i _ ; S EER 23
15 5 12 10 6th Sem Last Working Day
16 | Bthsem theory exam . 13 11 6™ sem practical exam
17 W sem Internship 14 12
13 18 8th sem theory exam 15 13 “
14 | Ambedkar Jayanthi| 19 16 14
|
15 | 3rdSaturday holiday] 20 3rd Saturday holiday 17 3rd Saturday heliday 15 3rd Saturday holiday
: B e ; 8 15 e
20 | 6thsemstares | 17 | 2 19 17 ’
18 - 23 20 d 18
19 24 21 15
25 22 20 <]
26 EE ’ 21 —[
Ramzan 27 24 22
pi:3 25 f 23
Visem orientation| 2 29 26 24 6TH sem Theory exam
Sports and 25 30 27 25
Cuitural Events 31 28 25
Ethnic Day 27 29 Bakrid 27
28 | 30 28
29 29 Moharam '\j
30 l 30
' HO

nence & Machine
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CITY

ENGINEERING COLLEGE

Department of Artificial Intelligence and Machine Learning

Subject Allotment: EVEN SEMESTER

Academic Year-2022-23

SL. | Name of the Course code and name Year Signature
NO. | Faculty /semester
1 Dr. S Vagdevi 18AI61-Machine Learning 3™ /6"
18AIL66-Machine Learning Lab 3rd /gt \ £
18AIL68-Mobile Application 31 /6t i
Development Lab.
2 Dr. C Ramachandra | 18AI62-Digital Image processing 3™ /6 ﬂbé/
3 Mr. Nandish A C 21UH49-Universal Human Values | 27 /4% S
4 Mrs. Vindhya 18Al644-Foundation for Data 3« /6
Science. @ %/.
18AIL66-Machine Learning Lab Fu jg 2
21CS482-R Programming 254 f4>
5 Mr. Shivashankara N | 18Al63-Java for Mobile 3 /g
Applications.
18AIL67-Digital Image processing 9“\40}
Lab.
6 Mrs. Soumya 18 AIL67-Digital Image processing | 3 /6™
Lab
21CS44-Operating Systems. 2nd /4t (g M
21CS482-R Programming 20 J4th
7 Mrs. Salika Fathima | 21CS42-Design and Analysis of 288 /4%
Algorithm.
21CSLA46-Python Programming 2t "
Laboratory. 6;%
18 AIL68-Mobile Application
Development Lab. g g
8 Mr. Suhas 21C843-Microcontroller and e
Embedded Systems. df
21CS482-R Programming 2 gk W‘;;L‘ =
9 Ms. Arshiya Fathima | BPOPS203-Principles of 1%
Programming using C / '
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CITY ENGINEERING COLLEGE
Department of Al & ML W.E.F.05/06/2023
IV SEM
Time Table for EVEN SEM AY 2022-2023 Room:304
DAY 109:00 - 10:00 AM 10:00 - 11:00 AM :15-12:15  |12:15— 02:00 - 03:00 03:00 - 04:00 [04:00 —05:00 PM
| ; AM 01:15PM PM PM
MON | PYTHON(AL1)/ MES(A2) LAB CciIp MATHS R TUTORIALS ’
TUE DAA MATHS A 0s UHV ;‘ % | PYTHON (T) AE LABAI
e = = — e FEj = — e g A
|\ WED IDAA(A1)/ PYTHON (A2) LAB = | MES 5 0S MATHS
THU MATHS } 0s = BIO PYTHON(T) E MES AL LAB A2
=1
FRI 0Ss | BIO @ MES DAA MES (A1) DAA(A2) LAB
SAT MAT DIP INTERNSHIP
A PRESENTATION
Sl.No | Course Code R Course Name | Course Faculty Name L
1 21CS41 Mathematical foundations for computing MATHS Ms. Vanitha
2 21C842 chign and Analysis of Algorithm DAA Mrs Salika Fathima
3 21CS43 Microcontroller and Embedded Systems | MES Mr - Suuas
4 21CS44 Operaling Systems ‘ 0Ss Mrs. Soumya
5 21BE4s Biology for engineers r BIO
6 21CSL46 Python programming laboratory i PYTHON Mrs Vindhya/ Mr. Shivshankar/ Mrs, Salika Fathima
7 21C1IP47 Constitution of India and professional ethics J CIP
| 8 21CS482 Ability Enhancement Course (R Programming} J Mrs Vindhya R/ M 5UL{RS /Mrs Soumya
&N o Universal Human Values o 5 ~ UHV | Mr. NandishA C o - _—1
L 10 2IMATDIP4 | Additional Math’s-1 MATDIP Mrs. Rekha/ Mrs. Vanitha
TR |DAALAB o o - | Mr. Salika Fathima / Mrs. Soumya/
2 MES .2 "M SUHAC S © = = SRR :
I 1ES LAB | MR SUW : e — |
\ . (s 1 . = ml 4"_'_:
Cla)g Teachicr: ATTESTED CoPy Deptor A HOD chine Learning PR}Nglrf[)Tl:_mal
i S ko, L i vG. '53 ECE CITY ENGINEERING COLLEGE

PRINCIPAL

CITY ENGINEERING COLLEGE
nakapura Main Road, Bangalore-560061

T ahwm Road,
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®anakapura Main Road, BANGALORE - 560 B6Y
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CITY ENGINEERING COLLEGE
Department of Al & ML

W.E.F: 20/03/2023

VI SEM
Time Table for EVEN SEM AY 2022-2023 Room:403
DAY | 09:00-10:00 AM 10:00 - 11:00 AM 03:00-04:00 04:00 — 05:00 PM :
\ PM \
' MON 18SME651 18A1644 18AIL66(T) 18AIL68(T) 18AIL67(T) 18A163
o NCE FDS ML LAB(T) MAD (T) DIPLAB(T) | JMA - \
TUE 18ATL67(L) 18AI61 : » 18A162 18A163 18AILGT(T) =
.\ DIP LAB o ML B DIP DIP LAB (T
| WED 18A162 18ME651 = 18A161 18A162 2 | 18AIL6S(T) 18AILG6S
DIP NCE | & ML’ DIP 5 | MAD LAB(T) MAD LAB
THU 18A163 18MEG651 *g 18A161 5 ' 18A1644 18ATL66(T) \ NGMBBL‘I’)
SN . HEE \ 2 ML FDS ML LAB(T) |SMA !
FRI 18A162(T) 18A1644 18AILG66 18A162(T) 18A163(T) |
- | DIP ( FDS 2| ML LAB DIP(T __ JMA s \
SAT 18AIL68 18AT1644 (MINI PROJ ECT) MINI PROJ OJECT
Yl | ! ,__ﬁ__;_,__J
S1. No ‘ Course Code [ Course Name | Course Faculty Name
1 18Al61 MACHINE LEARNING |! ML Dr S Vagdevi
e - IgAleZ DIGITAL IMAGE PROCESSING o ] DIP |DrC Ramachandra
- 18A163 JAVA TAVA FOR MOBILE APPLICATIONS | IMA Shivashankara N
o | 18A1644 OUNDATIO‘\lS FOR DATA SCIENCE : FDS Mrs Vindhya R
<5 18ME651 NON-CONVENTIONAL ENERGY | NCE Mr Harshavardhan

bt e B R T
MACHTNL LEARNING LAB ML LAB Dr S Vagdevi/Mrs Vindhya R/i  _ =
_ DIGITAL ITAL IMAGE VIAGE PROCESSING LAB DIPLAB Dr C Ranmdnndra /Mr Shivashankara N/Soumya
L_ 8 _Ji\ﬁOBILF APPL ILATION DEVE LOPMENT LAB [ MADLAB |Dr S Vaudew Vi /Mr Shwxshankam N/Salika Fathima

£ S
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COURSE FILE
AY 2022-2023 EVEN SEMESTER

Name: Dr. S Vagdevi
Designation: HOD AIML Department

Subject: 18A161
Subject Name : Machine Learning

1.
CITY ENGINEERING COLLEGE
Kanakapura Main Road, ﬁangag}_ul-_fggg!
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CITY ENGINEERING COLLEGE
Department of AT & ML
INDIVIDUAL TIME

Time Table for EVEN SEM AY 2022-2023 Faculty: Dr § Vagdevi
DAY \ 09:00- 10:00 AM '|' 10:00 - 11:00 AM 11512015 AM [ 12:15-01:15PM 02:00 - 03:00 PM |' 03:00 - 04:00 PM | 04:00 — 05:00 PM
; S B S— . :
MON | | PLC 1SAIMP6S(T) | 18AI61(T)
L _— L | L -
TUE | \ N PLC 3 PLC LAB
S | | il | 8 Al BATCH )
|WED \ | | Z| 18AI6l 18AI61(T) ‘ 2 | 18AIMP68(T) 18AIMP68
', | & | ML S | MAD LAB
'THU | \ £ 18A161 18AI61 3 | 18AIL66 (T) |
I _| =z ML ML . ML LAB ,
| FR1 \ | | 18AILG6
L ] j ML LAB ‘
|SAT | ' |
| | |
I' S1.No 1 Course Code b ) Course Name o | THEORY TUTORIALS |PRACTICALS UNITS
|| | 18A161 | MACHINE LEARNING | 3 2 5
| 2 18AILGG | MACHINE LEARNING LAB 2 2 3
\ 3 18AMPGS _‘l'MOBiLE APPLICATION DEVELOPMENT LAB 2 5 . 3
[ 4 BPLCK205B | INTRODUCTION TO PYTHON PROGRAMMING 2 5
|| s 18AMPGS | MAD MINI PROJECT (3 BATCHES) —
|__
] __ \ N TO"[AL 16 .
(,/7_! J _ ~ & K Oushommana
Class Teacher: ATTESTED copy Bkt HOD 7-p Principal
ont Al Artifi=iae Inte R =T
O el 2 & Machine Loarmin. PRINCIPAL
S \;L; } d e LED NG CL.,LLEGE Hing CITY ENGINEERING COLLEGE
PRINGIPAL Dodd;.-:.a!u;_;._x. 3. (CIf: Kanekapura Road, hanakapura Main Read. BANGALORE - 5£0 061
kS pan GINEERING COLLEGE. i . Bangziore-s6001”
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
Artificial Intelligence and Machine Learning (an
Scheme of Teaching and Examinations
Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2018 - 19)

]

VI SEMESTER

'l'l:achh’lwmrs /Week Examination
5L Course and o == S 2 52 Ep 5 3 =5 3
No e Course Title E é z 3 = E Z ’§ E : 5 ‘% &
o a 3 8 &
i 8 T P
I PCC 18Al61 Machine Learning CS/IS /AL 3 2 03 4(} 60 100 4
2 PCC 18AT62 Digitul Image Processing CS/15/ Al 3 2 -~ 03 40 60 100 4
3 PCC 18AT163 Java lor Mabilc-Applicaﬁons CS/1S/ Al 3 2 -- 03 40 60 100 4
4 PEC I8AT64X Professional Elecrive - | CS/IS/ AT 3 - - 03 40 60 100 3
5 | OEC [ 18AI65% Open Elective —A CS/IS/AT 3 4]‘ - 03 | 40 | 60 [ 100 | 3
6 PCC 18ATL66 Machine Learning Laboratory CS /IS /7 Al - 2 2 03 40 60) 100 2
7 PCE 18AILG7 Digital Image Processing CS /1S / Aj - 2 2 03 40 ald] 100 2
Laboratory with minj project ]
Mobile Application CS /187 Al - 2 Z
8 MP I8AILGS Development L.ahomlo_rL 43 40 60 100 2
: (To be carried out during the intervening i
i INT e Internship vacations of VI and VII semesters) B = N - =
YorAL| 5 [ ® | 3 | 5 T35 480 | 800 | 24
Note: PCC: Professional core, PEC: Professional Elective, OE: Open Elective, MP- Mini-pm]’ect, INT: Internship,
Professional Elective -1
Course code Course Title
under18XX64%
18A1641 Natural Language Processing
18AL642 Software Project and Management *{
18AI643 Web Programming
18AT644 Foundation forData Science
Open Elective —A (18CS65x are not to be opted by CSE / ISE /AIML Programs)
[8CS651 Mobile Application Development
18CS652 Introduction 1o Data Structures and Algorithms *"
18C8653 Programming in JAVA

18CS654 Introduction to Ogemting System

Students can select any one of the open clectives offered by any Department (Please refer to the list of open electives under 18CS65X).
Selection of an open elective is not allowed provided,
®  The candidate has studied the same course during the previous semesters of the programme.
= The syllabus content of open elective is similar to that of Departmental core courses or professional electives.
* A similar course, under any category, is prescribed in the higher semesters of the programme,
Repistration to electives shull be documented under the guidance of Propramme Coordinator/ AdviseriMentor.

Mini-project work: Based on the sbility/abilitics of the student/s and recommendations of the mentor, a single discipline or o multidisciplinary Mini- project can be
assigned (o an individual student Or'to a group having not more than 4 students,

CIE procedure for Mini project;

(i} Single discipline: The CIE marks shall be awarded by a commitice vonsisting of the Head of the concered Department and two senjor faculty members of the
Department. one of whom shall be the Guide. The CIE marks awarded for the Mini “project work, shall be based on the evaluaiion of project TEPOrL. project presentation
skill and question and ANSWEr Session in the ratio 50:25:25 The marks awarded for the project report shall be the same for all (he batch mates.

(i) Interdisciplinary: Continuous Internal Evaluation shall be group wise at the college Tevel with the participation of all the guides of the college, The CIE marks
wwarded for the Mini-project. shall be based on the evaluation of Project report. project presentation skill and question and answer session in the ratio 50:25:25, The mirks
awarded for the project report shall be the same for all (he batch mates,

SEE for Mini projeet:

(i) Single discipline; Contribution to the Mini-project and the performance of each group member shall be assessed individually in the semestar end examination (SEE)
conducted af the department.

(if) Illtcrdiscipfinary: Contribution o the Mini-project and the performance of each group member shall be assessed individually in semester end examination (SEE}
conducted separately at the departments to-which the student/s belong to.

Infernship: All the students admitted w TIT year of BE/B Tech shall have 1o undergo mandatory mnternship of 4 weeks during the vacation of V1 and VI semesters and Jor
VI und VHT semesters. A University examination shall be conducted during Vi semester and the prescribed credi shall be included in VI scmeser, Internship shall be
consiclered as a head of pussing and shall be cansidered for the award of degree. Those, who do not takeup/complete the tternship shall be declared fail and shall have ro
complete during subseguent University examination alter satisfying the internshi Tequirements '

AICTE activity Points; In case students fail o earn the prescribed a
required aclivity Points, Students shall be admitted for the aw

clivity Points, Eighth semester Grade Card shall be issued only after carming
ard of degree only aflter the release of the Eighth semester Grade Card.
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i MACHINE LEARNING
(Effective from the academic vear 2018 -2019)
SEMESTER — VI N—
Subject Code I8AIGI | CIE Marks 40
Number of Contact Hours/Week 3:2:0 SEE Marks 60
Total Number of Contact Hours 50 Exam Hours 3 Hrs

CREDITS - 04
Course Learning Objectives: This course will enable students to:
® Define machine learning and understand the basic theory underlying machine learning,
® Differentiate supervised, unsupervised and reinforcement learning
® Understand the basic concepts of learning and decision trees.
® Undersiand Bayesian techniques for problems appear in machine learning
* Perform statistical analysis of machine learning techniques.

Module — 1
Introduction:
Machine learning Landscape: what is ML?, Why, Types of ML, main challenges of ML (T2:Chapterl)
Concept learning and Learning Problems — Deg; gning Learning systems, Perspectives and Issues —
Concept Learning — Find S-Version Spaces and Candidate Elimination Algorithm —Remarks on VS§-
Inductive bias —

T2: Chapter 1

T1 :Chapter 1 and 2)

Module — 2

End to end Machine learning Project :

Working with real data, Look at the big picture, Get the data, Discover and visualize the daia,
Prepare the data, select and train the model, Fine tune vour model

Classification : MNIST, training a Binary classifier, performance measure, multiclass
classification, error analysis, multj labe] classification, mult output classification
(T2: Chapter 2 and 3)
Module -3

Training Models: Lincar regression, gradient descent, polynomial regression, learning curves,
regularized linear models, logistic regression
Support Vector Machine: linear, Nonlinear , SVM regression and under the hood
(T2: Chapter 4 and 5
RBT: L.1,1.2
Module - 4
Decision Trees
Training and Visualizing DT, making prediction, estimating class, the CART training,
computational complexity, GINI impurity, Entropy, regularization Hyper parameters, Regression,
Instability
Ensemble learning and Random Forest:
Voting classifiers, Bagging and pasting, Random patches, Random forests, Boosting, stacking
(T2: Chapter 6 and 7)
RBT: L1, 1.2

Bayes Theorem — Concept Learning — Maximum Likelihood — Minimum Description Length

Principle — Bayes Optimal Classifier — Gibbs Algorithm — Najve Bayes Classifier— example-

Bayesian Belief Network — EM Algorithm

Text book (T1: Chapter 6)

RBT: L1, 1.2
Course o utcomes: The students sfmm_abm:_

- ——-_——-_—_________.___.__
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®  Choose the learning techniques with this basic knowledge.

*  Apply effectively ML algorithms for appropriate applications.

® _Apply bayesian techniques and derive effectively learning rules.
Question Paper Pattern:

® The question paper will have ten questions.

®  Bach full Question consisting of 20 marks

® There will be 2 full questions (with a maximum of four sub questions) from each module.
*  Each full question will have sub questions covering all the topics under a module.

The students will have (o dnswer 5

Tom M. Mitchell, Machine Learning, McGraw-Hill Education, 2013

Publishers and Distributors pvi.Ltd 2019

Reference Books:

e ——— s

full questions, selecting one full ¢ uestion from each module.

AurelienGeron, Hands-on Machine Learning with Scikit-Learn &TensorFlow | O’Reilly, Shroff

1. EthcmAlpa'ydin, Introduction to Machine Learning, PHI Learning Pvi. Lid, 2™ Ed., 2013

3. Machine Learning using Python ,Manaranjan Pradhan, U Dinesh kumar, Wiley, 2019
4. Machine Learnin » SaikatDutt, Subramanian Chandramouli, Amit Kumar Das, Pearson,2020

2. T. Hastie, R. Tibshirani, I, H. Friedman, The Elements of Statistical Learning, Springer, 1st edition. 2001
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USN F_'LCJE_IZEA_ E{g 'f?j_} | COURSE CODE : 18AI6]

CITY ENGINEERING COLLEGE
Kanakapura Road, Doddakallasandra, Bengaluru - 560062
FIRST INTERNAL TEST

Programme: Artificial Intelligence & Machine Learning Date: 03/05/2023

Course Name: MACHINE LEARNING Time: 10:30AM — 12:00 Noon

Sem: 6

Duration: 1% Hrs MAX MARKS: 50
Note: PART C AND PARTD ARE COMPULSORY

1)F
2 ) Answer any ONE full question from PARTA, B & E

I cor | mm
Part A
1a) What is a well-posed learning problem? Explain with an example. 243=5| CoOf BTL 2

’Tb) Explain the various stages involved in designing a learning system 5 CO1 | BTL2
___-__________________—-—————__.__________________ﬁ__ |
]_____ . - . On : : — |
Why use Machine Learning? What are the types of Machine lea rning 243 =5
2a) | systems? ' CO1 | BTL-2
Discuss the main challenges of machine learning N i
2b) 5 CO1 BTL-2
Part B
= ——
Discuss the features of an unbiased Learner BTL-2
3a) 5 Co1
3b) State tl_le following problems with respect to Tasks, Performance, and Col BTL-2
Experience:
1) Spam mail detection ii) A Robot driving learning problem.
‘ Or
Specify the learning task for *A checkers learning problem’
4)
Discuss the following with respect to the above 3+3+4 COl1
=10 BTL-2
() Choosing the training experience.
(i) Choosing the target function and
] (iii) Choosing a function approximation algorithm ‘

Page 1 of 2
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Part C -

5a) |[Write the FIND § algorithm. ' T 2 Tcor L2 |

sh Consider the given training example for Malignant tumors from MRI
ah) scans. Malignant is +ve and Benign is -ve

Find

I) How many concepts are possible for this instance Space? p CO1 BTL-2
2. How many hypotheses can be expressed by the hypothesis language?

3. Apply the FIND-S algorithm to find Maximally Specific hypothesis.
Consider the exam ples in the specified order and write down hypothesis
each time after observing an example.

Fxample | 1 Shape | Swe | Color | Surface | Thickoaes | Laspet congep
! Uncular | Large | lighe | Spwoth Pk Maliponan
i . . e s e ik - .
J L aeuiar | Lagge Larht | frecgula . Haek . Malignam
L3 Uwd CLarge | Dadk | Smoots e Bergn
4 Ewval  large | Lals | Arreguln ek Malipnim
5 Locele  Somall | ool | St Tk Howpen
Part D
’ - 10 CO1
For the “Japanese Economy Car” concept and instance given in Table, O1| BrL2

6) (develop a Python program for FIND § algorithm with a display output of
every instance and then display the Maximal Specific Hypothesis.

Write the output for the pgm for the table below.

Origin | anufacturver | Color [ Decade Type Example
Tvpe
Japan Honda Blue | 1980 Economy | Positive
Japan Toyota Green | 1970 Sports Negative
Japan Tovota Blue | 1990 Economy | Positive
USA Chrysler Red 198G Economy | Negative
Japan Honda White | 1980 Economy | Positive
Part E
7 iscuss the issues ( disadvantages) with the FIND S algorithm. T 10 COl1| BTL-2
OR
I_8 'What is Concept Learning and Explain the hypothesis Space of Find-S 10 |CO1| BTL-2
T FhA L L AA R e 2 s
waw \' wg

Page 2 of 2 Bt YT HOM e
ept of .fff-f:‘ﬁcial Intelligence g Machine Learnin
CHYENGINEERI?\'G COLLEGE "
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Off Kanakapura Road, Doddakallasandra,

Bengaluru, 560062

SCHEME & SOLUTION OF VALUATION

INTERNAL TEST 1

SEMESTER VI

SUBJECT CODE : 18AI61

SUBJECT TITLE : Machine Learning

Ques. Details of the Answer

No

%)

A well-posed learn ing problem has a defined training dataset, a

clear prediction task. and measurable evaluation metrics. For
example, image classification with labeled images (cats, dogs,
birds) aims to train a model to accurately classify unseen images

using metrics like accuracy, precision, recall, and F1-score,

Designing a learning system involves multiple stages:

l. Problem Definition: Clearly define the problem, task, input data,
desired output, and consiraints.

2. Data Collection and Preparation: Gather relevant data, clean,
preprocess, and split it into training, validation, and test sets.

3. Feature Engineering: Select or create meaningful features that
capture relevant information from the data,

4. Model Selection and Training: Choose a suitable machine
learning algorithm or model architecture, train it on the training

set. and optimize hyperparameters.
B R, W,
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Off Kanakapura Road, Doddakallasandra,
Bengaluru, 560062

R0)

5. Model Evaluation: Assess the trained model's performance
using appropriate evaluation metrics on the validation set or
through cross-validation.

6. Model Optimization: Fine-tune the model by adjusting
hyperparameters, applying regularization techniques. or exploring
different algorithms.

7. Testing and Deployment: Evaluate the final model's
performance on the test set to ensure unbiased evaluation. Deploy
the model in a production environment.

8. Monitoring and Maintenance: Continuously monitor the model's
performance, collect feedback, and make necessary updates or
retraining as needed.

9. Documentation: Document the entire design process, including
data collection, preprocessing, model selection, and evaluation, to
ensure reproducibility and facilitate future enhancements.

10. Iterative Improvement: Iterate through the design stages,
incorporating feedback and new data, to continually improve the
learning system's performance and adapt to evolving needs.

Machine learning is used for its ability to identify complex patterns,
automate tasks, adapt to new data, make predictions, personalize
experiences, optimize processes, handle high-dimensional data, and
more.

The types of ML systems include supervised learning (labeled data
for predictions), unsupervised learning (extracting patterns from
unlabeled data), semi-supervised learning (combining labeled and
unlabeled data), reinforcement learning (trial and error with
rewards/punishments). deep learning (using deep neural networks
for complex tasks), transfer learning (applying knowledge from one
task to another), online learning (real-time updates with new data).
and others.

These ML systems cater to diverse problem domains, allowing for
a wide range of applications and advancements in various
industries.

(Bm)
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Off Kanakapura Road, Doddakallasandra,

Bengaluru, 560062
K

=

2 o) | Machine learning faces several challenges: M —
1. Data Quality: Obtaining high-quality, relevant, and Qo SR \0) |
representative data can be challenging, as it directly impacts the

performance and generalization of ML models.

2. Data Quantity: Sufficient amounts of labeled data are often
required for training accurate and robust models, which can be
expensive and time-consuming to collect or may not be readily
available.

3. Feature Engineering: Extracting meaningful features from raw
data can be complex and domain-dependent. requiring domain
expertise and manual effort.

4. Overfitting and Underfitting: Balancing model complexity to
avoid overfitting (capturing noise) or underfitting (lack of
capturing underlying patterns) is a common challenge in ML.

5. Algorithm Selection: Choosing the appropriate ML algorithm or
model architecture for a specific problem requires knowledge and
understanding of different algorithms and their applicability.

6. Interpretability and Explainability: Complex ML models, such
as deep neural networks, can be difficult to interpret, making it
challenging to explain their decisions or actions.

7. Scalability and Efficiency: Scaling ML models to handle large
datasets and real-time applications can pose computational
challenges, requiring efficient algorithms and hardware resources.

8. Ethical and Bias Issues: ML models can be prone to biases and
ethical concerns, such as discriminatory or unfair outcomes, which
need careful consideration and mitigation.

9. Transfer Learning and Generalization: Transferring knowledge
from one task or domain to another and ensuring models
generalize well to unseen data or new contexts can be challenging.
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Off Kanakapura Road, Doddakallasandra,
Bengaluru, 560062
10. Model Maintenance and Adaptation: ML models require

regular monitoring, updating, and retraining to remain effectjve

and adapt to changing environments or data distributions,

Features of an unbiased learner:

1. Objectivity: An unbiased learner makes predictions solely based
on available data, without external influences or biases.

2. Fairness: It avoids favoritism or discrimination towards any
specific group, ensuring equal treatment and Opportunities for all.

3. Generalization: An unbiased learner aims to make unbiased
predictions on new and unseen data. without being influenced by
specific instances in the training data.

4. Transparency: It provides interpretability, allowing users to
understand the reasoning behind its predictions or decisions.

3. Balanced Representation: An unbiased learner ensures adequate
representation of all relevant groups, avoiding under or over-
representation that can lead to biased outcomes.

6. Bias Mitigation: It actively identifies and mitigates biases in the
training data or algorithms, striving to minimize unfair or
discriminatory patterns.

7. Robustness: An unbiased learner is resilient to various biases,
including algorithmic, dataset, and societal biases, maintaining
fairness across different scenarios.

8. Continuous Improvement: It learns from feedback, adapting its
algorithms and processes to address biases and ensure fairness,

9. Ethical Considerations: An unbiased learner adheres to ethical
guidelines, aligning its predictions and classifications with ethical
standards,
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10. Impact Assessment: It assesses the potential impact of its
predictions, aiming to minimize negative consequences and
disparitics among different groups.

1) Spam mail detection:

Tasks: The task in spam mail detection is to accurately classify
incoming emails as either spam or non-spam (ham). It involves
analyzing the content, sender information, and other features of the
email to make a prediction.

Performance: The performance of a spam mail detection system is
measured by metrics such as accuracy, precision, recall, and F1-
score. High accuracy and low false positive and false negative
rates are desired to minimize the misclassification of legitimate
emails as spam or vice versa.

Experience: User experience is important in spam mail detection.
A good system should have a low false positive rate to prevent
genuine emails from being wrongly classificd as spam, ensuring
that important messages are not missed. It should also provide
user-friendly interfaces for managing spam filters and allowing
users to customize their preferences.

ii) Robot driving learning problem:

Tasks: The task in a robot driving learning problem is to train a
robot or autonomous vehicle to navigate and make driving
decisions in various environments. It involves learning how to
perceive the surroundings, recognize obstacles, interpret traffic
signs. and make appropriate decisions like accelerating, braking,
and steering.

Performance: The performance of a robot driving system is
measured by metrics such as accuracy, safety, and efficiency. The
system should be able to accurately perceive and interpret the
environment, make safe and timely driving decisions, and
optimize the driving behavior to achieve efficient and smooth
navigation.

Experience: User experience is crucial in robot driving systems.
The system should provide a comfortable and safe ride for

5m
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passengers, ensuring smooth acceleration. braking. and steering. It
should also be able to handle unexpected situations, such as
sudden obstacles or adverse weather conditions, to maintain a
reliable and enjoyable driving experience. Additionally, human
interaction interfaces should be intuitive and informative, enabling
clear communication between the robot and users when needed.

i) Spam mail detection:

Tasks: The task in spam mail detection is 1o accurately classify
incoming emails as either Spam or non-spam (ham). It involves
analyzing the content, sender information, and other features of the
email to make a prediction.

Performance: The performance of a spam mail detection system is
measured by metrics such as aceuracy, precision, recall, and F]-
score. High accuracy and low false positive and false negative
rates are desired to minimize the misclassification of legitimate
emails as spam or vice versa.

Experience: User experience is important in spam mail detection.
A good system should have a low false positive rate to prevent
genuine emails from being wrongly classified as spam, ensuring
that important messages are not missed. It should also provide
user-friendly interfaces for managing spam filters and allowing
users 1o customize their preferences.

i) Robot driving learning problem:

Tasks: The task in a robot driving learning problem is to train a
robot or autonomous vehicle to navigate and make driving
decisions in various environments, [t involves learning how to
perceive the surroundings, recognize obstacles, interpret traffic
signs, and make appropriate decisions like accelerating, braking,
and steering.

Performance: The performance of a robot driving system is
measured by metrics such as accuracy, safety, and efficiency. The
system should be able to accurately perceive and interpret the

environment, make safe and timely driving decisions. and
1y ar mg decisions, and = SNSRI .
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optimize the driving behavior to achieve efficient and smooth
navigation.

Experience: User experience is crucial in robot driving systems.
The system should provide a comfortable and safe ride for
passengers, ensuring smooth acceleration, braking, and steering. It
should also be able to handle unexpected situations. such as
sudden obstacles or adverse weather conditions. to maintain a
reliable and enjoyable driving experience. Additionally, human
interaction interfaces should be intuitive and informative, enabling
clear communication between the robot and users when needed.

I. Initialize the most specific hypothesis h as the most
specific hypothesis in the hypothesis space.
2. For each positive training instance:
= For each attribute in the instance:
s If the attribute value is consistent with the
current hypothesis h, do nothing.
o If the attribute value is not consistent.
replace the attribute value in h with a
general value that does not rule out the
positive instance.
3. Output the final hypothesis h.

I. Limited Expressiveness: The FIND-S algorithm can only
represent the most specific hypothesis within the
hypothesis space. It cannot handle complex hypotheses or
capture the full range of possible patterns in the data.

2. Lack of Negative Examples: The algorithm does not
consider negative examples or instances that should not be
classified as positive. It only focuses on finding a
hypothesis that fits positive instances. potentially leading
to poor generalization and misclassification of negative
instances.

3. Sensitivity to Noise and Outliers: The algorithm is
sensitive to noisy or outlier data points. Since it focuses
solely on positive instances, even a single mislabeled
positive instance can lead to an incorrect hypothesis.
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4. Overfitting: FIND-S can easily overfit the training data if
the hypothesis space is too expressive or if the data is
noisy. It may result in a hypothesis that is 100 specific and
does not generalize well to unseen instances.

5. Inefficiency in Large Hypothesis Spaces: In cases where
the hypothesis space is large, the algorithm may require a
significant amount of time and computational resources to
iterate through all possible hypotheses, making it less
efficient.

6. Dependency on Training Order: The order of the training
instances can influence the final hypothesis obtained by the
algorithm. Different training orderings may result in
different hypotheses, potentially affecting the algorithm's
reliability and consistency.

Concept learning refers to the process of acquiring knowledge or
understanding about a concept or target function from examples or
data. In machine learning, it involves learning a mapping between
input instances and their corresponding output labels.

The hypothesis space of the FIND-S algorithm represents the set
of all possible hypotheses that the algorithm considers during the
learning process. In the context of FIND-S, the hypothesis space is
defined by a set of conjunctions of attribute-value pairs.

For example, consider a binary classification problem of
distinguishing between spam emails and non-spam (ham) emails.
Each email instance is represented by a set of attributes (eg.,
sender, subject, content), and the target output is the class label
(spam or non-spam).

The hypothesis space of FIND-S would consist of all possible
conjunctions of attribute-value pairs that can describe a
hypothesis. Each attribute-valuc pair specifies a condition that an
instance must satisfy to be classified as positive. The most specific
hypothesis in the hypothesis space would be the conjunction of
attribute-value pairs precisely capturing all positive instances that

fits all positive instances while still being as specific as possible.
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ASSIGNMENT 1 : 18AI61

What is a well-posed learning problem? Explain with an example
Explain the various stages involved in designing a learning system

Discuss the issues ( disadvantages) with the FIND S algorithm.

What is Machine Learning? Explain the applications of Machine Learning.

Why use Machine Learning? What are the types of Machine learning

Discuss the four main challenges of machine learning

systems?

Find-8 algorithm and show its working by taking the enjoy sport concept and training

instances given in the below Table

Example |Sky

AirTemp | Humidity | Wind Water

1 Sunny Warm Normal Strong Warm Same Yes
3 Sunny Warm High Strong Warm Same Yes
3 Rainy Cold High Strong Warm Change | No

<4 Sunny Warm High Strong Cool Change Yes

Forecast |Enjoy Sport

Discuss the features of an unbiased Learner.

State the following problems with respect to Tasks, Performance, and Experience:

i) Spam mail detection

Specify the learning task for A checkers learning problem’,
Discuss the following with respect to the above.

(i) Choosing the training experience.

(i)  Choosing the target function and

(i)  Choosing a function approximation algorithm.

Compulsory Questions:

Wrile the FIND S algorithm

Consider the given training example for Malignant tumors from MRI scans.

and Benign is -ve

Page1o0f 2

i) A Robot driving learning problem.

Malignant is +ve
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Find
|) How many concepts are possible for this instance space?
2. How many hypotheses can be expressed by the hypothesis language?

3. Apply the FIND-S algorithm to find Maximally Specific hypothesis. Consider the
examples in the specified order and write down hypothesis each time after observing an
example.

5'&&3%3"2{1_{&*; S-__inigw | Size | Colos . Surface | Thickness | Target concep .
i Cuwcular | Large | Light . Smooth | Thick - Mahgnam
P  Cirealar | Large | Light Irregular | Thack | Muabhgnam
3 Oval | Large  Dark | Smooth |  Thm Bengn
ot | Oval | Large  Laght | Jreegular | ek | Mahenam
3  Cwcular | Small | Lisht | Smooth L Thiek Bemgn

For the “Japanese Economy Car” concept and instance given in Table, develop a Python
program for FIND S algorithm with an output of every instance and then display the
Maximal Specific Hypothesis.

Origin Manufacturer |Color |Decade Type Example
Type
Japan Honda Blue 1980 Economy Positive
Japan Tovota Green [ 1970 Sports Negative
Japan Toyola Blue 1980 Economy | Positive
USA Chrysler Red 1980 Economy | Negative
Japan Honda White [ 1980 Economy [ Positive

ot
\lcx&fg&é’g
— Y HOM

E/ Dept of Artificial inteliigenze & Machine Learning

CITY EHCINEERING COLLEGE ?
’ Boddanaliazaidra, (OH) Kanakapura Road,
. Bangaiore-560081 2
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S

18A161 MACHINE LEARNING ASSIGNMENT -2

In context to prepare the data for Machine Learning algorithms, Write a note on (1) Data
Cleaning (ii) Handling text and categorical attributes iii)Feature scaling

Using code snippets, outline the concepts involved in i) Measuring accuracy using Cross-
Validation. ii) Confusion Matrix. ii1) Precision and Recall.

With the code snippet explain how Multi labels classification different from multi class
Multi output classification?

Consider an example where the five weeks sales data (in thousands) is given as shown in
table. Apply linear regression technique to predict the 7% and 12t week sales.

Xi Yi
(week) | (sales in
thousand)
1 ft
2 1.8
3 2.6
- 32
5 3.8

Examine the following boosting methods along with code snippets. i) AdaBoost ii)
Gradient Boosting.

Write a python program for Random Forest algorithm using the iris dataset.

Write a python program for Random Forest algorithm using the housing dataset.
Consider the “Japanese Economy Car” concept and [llustrate the hypothesis using
Candidate Elimination Learning algorithm. Show the specific and general boundaries of
the version space after applying candidate elimination algorithm.

Origin Manufacturer | Color Decade Type Example
Type
Japan Honda Blue 1980 Economy Positive
Japan Toyota Green 1970 Sport Negative
| Japan Toyota Blue 1990 Economy Positive
USA Chrysler Red 1980 Economy Negative
Japan Honda White 1980 Economy Positive

Consider the given below training example which finds malignant tumors from MRI
scans.

Example | Shape Size Color Surface | Thickness | Target
concept

1 Circular | Large Light Smooth | Thick Malignant

2 Circular | Large Light Irregular | Thick Malignant

3 Oval Large Dark Smooth | Thin Benign

4 Oval Large Light Irregular | Thick Malignant

5 Circular | Small Light Smooth | Thick Benign

Show the specific and general boundaries of the version space after applying candidate
elimination algorithm. (Note: malignant is +ve, Benign is —ve).
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10. Consider the dataset shoiwn below and Illustrate the hypothesis using List Then

Eliminate algorithm.

Size Color Shape Class / Label
Big Red Circle No

Small Red Triangle | No

Small Red Circle Yes

Big Blue Circle No

Small Blue Circle Yes

I'. Consider the “Enjoy Sport” concept and illustrate the hypothesis using List Then
Eliminate algorithm.

Example | Sky AirTemp | Humidity | Wind Water | Forecast | EnjoySport
1 Sunny | Warm Normal Strong | Warm | Same Yes

2 Sunny [ Warm High Strong | Warm | Same Yes

3 Rainy | Cold High Strong | Warm | Change | No

4 Sunny | Warm high Strong | Cool Change | Yes

" HOD
Dept of Artificial Intelligence & Machine Learning
' CITY ENGINEFRING COLLEGE

Doddakallasandra, (0ff) Kanakapura Road,
__Bangalore-560061
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I8AI61 -3RP . ASSIGNMENT QUESTION

1.(a) what is gradient descent algorithm and discuss its various types. 10M
(b)In Regularized Linear Models illustrate the three different methods to constrain the
Weights. 10M
2. (a)With respect to Nonlinear SVM Classification, explain Polynomial Kernel Gaussian
and RBF Kernel along with code snippet. - 10M
(b) Show that how SVMs make predictions using Quadratic Programming and Kernelized
SVM. 10 M
3. (a) With an example dataset examine how Decision Trees are used in making predictions.
10M
(b) Explain The CART Training Algorithm. ooM
(c) Identify the features of Regression and Instability w.r.t decision trees. 04M
4. (a) In context to Ensemble methods determine the concepts of
i) Bagging and Pasting.
il) Voting Classifiers. 10M
(b) Examine the following boosting methods along with code snippets.
i) AdaBoost
ii) Gradient Boosting 10M
5.(a) Write Bayes theorem. Identify the relationship between Bayes theorem and the
problem of concept learning? 10M
(b)Show that how Maximum Likelihood Hypothesis is helpful for predicting
10M

probabilities.

6. (a) Construct Naive Bayes Classifier with an Example. 10M

(b) Derive the EM Algorithm in detail. 10M ’\J ;\.-S

Dept of Artificial Intelligence & Machine Learning

E’ CITY ENGINEERING COLLEGE
: Doddagallaanize, (Gff) Kanakapura Road, _
Bangalore-560061 i
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF BASIC SCIENCE

ACADEMIC YEAR 22-23 EVEN SEMESTER
CIRCULAR

Ref No: CEC/BS/DAC/ACY 2022-23/0OR/01 Date: 15-05-2022

This is to inform the members of Department Advisory Committee that meeting is scheduled
on 17-05-2022 at 10: 00 AM in Physics Laboratory.

Agenda:
e Commencement of classes for 2" semester students
e Phase II Student Induction Programme for 2" semester students
e Conduction of Talents Day

Organizing Battle of Science- Project Exhibition
Organizing value added courses/ circular courses in the curriculum
Organizing FDP

Department of Physics
HEAD OF THE DEPT. OF PHVENCS
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF BASIC SCIENCE
Department Advisory Committee Meeting

Date: 17-05-2022
Time: 10:00 AM
Venue: Physics Laboratory

List of DAC Members
S1. No | Member Name Designation Role Signature
I Dr. Rajasekhar, P HOD & Professor Convenor D ﬂ ~
1A gg: re—
2 Dr. K Sujatha HOD & Professor Member r W
3 Dr. Jyothi. P HOD & Professor Member IEN,K-‘/'
4 Mrs. Nagasree G Assistant Professor Member %/
5 Dr. Sunitha. N Associate Professor Member (\y
6 Mrs. Vanitha. GR Assistant Professor Member _\/OFH,
7 Mr. Rekha. R Assistant Professor Member %’/\
8 Mrs. Anitha. C. V Assistant Professor Member Z :
7 /

9 Ms. Janavi. R Assistant Professor Member &_
10 Mr. Arjun Assistant Professor Member ’-Aik’,
1 Mr. Sadashiva. R Assistant Professor Member Q Qo donug
12 Mr. Dinesh S Assistant Professor Member /%ﬂ//
13. | Mr. Sudish Kumar, N | TCS, Manager. " | Member | __ (),

g Qfcda.

Agenda of the Meeting:

Commencement of classes for 2™ semester students

®

o Phase IT Student Induction Programme for 2" semester students

e Conduction of Talents day

e Organizing Battle of Science- Project Exhibition

® Organizing value added courses/ certificate courses in the curriculum
e Organizing FDP
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Minutes of Meeting:

CITY

ENGINEERING COLLEGE

- The members discussed suggestions for improvement and reviewed the meeting agenda.

= Battle of Scienee is a project exhibition focuses on displaying interests and diverse

projects.

e Discussed about a location with enough space for display of projecis and ECE laboratory

are chosen for exhibition.

e Sctting up a registration process for participants.

e Providing certificates to all participants and cash prize for winners.
e Value added course on public speaking skills to be organized.

G, LS
Convenor
Dr. Rajasekhar. P

Dr P. RAJASEKHAR,
M.Sc M.PHE PR D
HEAD OF THE DEPT, OF CHEMISTRY
CITY ENGINEERING COLLEGE.
Qouudasaiizsendra, Kanakapura Main Road
BANGALORE - 560 062.
Ph (0) 26669313 (M) 82428 82734

8

HOD
Department of Physies

HEAD OF THE DEPT. OF PFHYHRCS
v Y ENGINET™NG COLLEVUE,
Dows «dallseandr® n. 4vapuie Man Raad,
BANGALORE . 580 Ou2.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY

State Univ rmh of Government of Karnataka Established as per the VTU Act, 1994“InanaS: angama” Belagavi-590018, Karnataka, India

Prof. B. E. Rangaswamy, ph.n Phone: (0831) 2498100

REGISTRAR Fax: (0831) 2405467

) «"]{I F:VTU/BGM/GC /202?/ ?’}'Q DATE: F-m?-gmm

Revised-NOTIFICATION

Subject: Tentative Academic Calendar of Il Semester B.Ii./B.Tech.,B.Arch
and B.Plan and IV semester B.E./B.Tech,, programs of University
regarding...
Reference: Hon'ble Vice-Chancellor’s approval dated: & 9 AY znz;
The computer-Aided Engineering Drawing (BCEDK103) examinations of Il semester

B.E./B.Tech., programs are scheduled between 15.05.2023 to 24.05.2023. A revised
Academic Calendar (Tentative) of Il Semester B.E./B.Tech., B.Arch and B.Plan and IV
semester B.K./B.Tech, programs of the University for the academic year 2022-23 are

hereby notified as mentioned below;

[anldthE) Academic Calendar for semesters of 11 semester B.E. /B Tech/B /B.Arch./B /B. Plan
) and 1V semester B.E./B.Tech., Programs for AY 2022- -23 (May 2023) -
' I1 Semester Il Semester IV Semester
| B.E./B.Tech. B. Arch, B. Plan B.E./ B.Tech
: TS S _ (2022scheme) | (2021scheme) | (2021scheme)
 Commencement of 25.05.2023 17.05.2023 17.05.2023
LG LL T - N (R VRN WU i o RO WO il
17.05.2023
Internship [ e L To
e | =18 SO ) ) - 03.06.2023 |
Commencement of o
__theClasses = R, i
Last Working 5
day of theSemester | 09092023 | s ol i
Practical 11.09.2023 01.09.2023 19.09.2023
Examination/Viva To To To
_ Examination 20.09.2023 _08.09.2023 30.09.2023 |
. =
Theary 21.0'(;.02023 11. 0{;0202? 03.12?023
_ BEIPRATIE 21.10.2023 ~27.09.2023 ~20.10.2023
Commencement o : o
oiuestSenpster | P03 | WeAba0E | wAababas |
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Please

Note:

The academic sessions for EVEN semesters should commence on the date mentioned
above. The induction program shall be conducted for 10 days for 2nd-semester students.
Scheduling the induction program's activities during the afternoon session in the 1st week
is advised, the remaining sessions of induction programs shall be planned on Saturdays.
The colleges must email a brief report to sbhalbhavi@vtu.ac.in after completing the
Induction program

The college may hold extra classes on Saturdays and Sundays to complete academic
activities within the specified timeframe.

The faculty/staff shall be available to undertake any work assigned by the university.
University Examination Calendars will be published by the Registrar (Evaluation) from time
to time. .

The Academic Calendar may be modified as MHRD/UGC/AICTE /state governments issue
guidelines/directives in the future.

Academic calendars are also applicable to autonomous colleges. If any changes are to be
made by Autonomous colleges in the academic terms and examination schedule, they could
do so with the approval of the university

[[any clarification/correction/suggestions, please email —sbhalbhavi@vtu.ac.in

The principals of engineering colleges under the ambit of the University, are hereby

informed to bring the academic calendar to the notice of all concerned. The Chairpersons of

the PG

department of the University where UG programs are offered are hereby informed

to bring the academic calendar to the notice of the all concerned

The Directors of Schools of Architecture and Planning under the ambit of the university are

hereby

To,
I

Copy to.
1.

2
3
1

g1

6.

informed to bring the academic calendar to the notice of all concerned.

Sd/-
REGISTRAR

The principal of all engineering colleges, Directors of Schools of Architecture and Planning,
under the ambit of VTU Belagavi. The Chairperson of the PG Department of the university,

To the Hon'ble Vice-Chancellor through the secretary to VC, VTU Belagavi for information
The Registrar (Evaluation), VTU Belagavi for information.

The Regional Directors (I/c) of all the regional offices of VI'U for circulation.

The Director I/c. ITI SMU, VTU Belagavi for information and to make arrangements Lo upload
Academic Calendar on the VTU web portal.

The Director of Physical Education, VTU Belagavi for information

The Director of Central Placement Officer VU Belagavi for information

All the concerned Special Officer/s and Caseworker/s of the academic section, VTU, Belagavi

RagoreBi

09)ogfa
REGISTRAR S’f 2
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CITY ENGINEERING COLLEGE, BENGALURU-560061.
= DEPARTMENT OF APPLIED SCIENCE AND HUMANITIES ACADEMIC CALENDAR 2022-23 (EVEN SEM)
MAY2023 JUNE. 2023 JULY 2023 AUG 2023 SEPT 2023
DAY | DATE EVENT DATE | EVENT DATE EVENT DATE EVENT DATE EVENT
_ MON
TLIE 3 1
TR T4 3
1
FRI 5 . 2 : 1 START OF Il SEM PRACTICAL
SAT 6 IST SATURDAY HOLDAY 3 'SAT \Y HOLIDAY 1 1ST SATURDAY HOLIDAY 5 19T SATURDAY HOLIDAY 2 1ST SATURDAY HOLIDAY
SUN 7 4 = 2 6 3
MON 8 5 4TH SEM START 8TH SEM 3 7 4 2ND SEM HLIA
PRACTICAL
0 6 TH SEM II1 1A, , 5
TUE 6 4 IO GEM LR ] 2ND SEM I11A
WED 10 7 5 9 6 =
THU 1 8 6 10 7 MOM ON CURRICULUM
FRI 12 2 6 THSEMII 1A 7 11 8 MOM ON CURRICULUM ENRICHMENT
SAT 13 10 8 12 9 2 SEM LAST WORKING DAY
SUN 14 11 9 13 10
15 12 10 14 1 START OF 11 SEM PRACTICAL EXAM. 4 TH
on TARMLARY WORIHG IR SEM ITI L3, INAUGRATION DAY — 157 SEM
TUE el B sl s - 1 6™ SEM PRACTICAL EXAM 18 INDEPENDENCE DAY a% AND ORIENTATION DAY
WED 17 14 12 16 13
THU 18 8TH SEM THEORY EXAM 15 13 17 14
FRI 9 16 14 SPORTS DAY 18 BATTILE OF SCIENCE 15 IV SEM LAST WORKING-DAY
SAT 20 3RD SATURDAY HOLIDAY 17 3RD SATURDAY HOLIDAY 15 3RD SATURDAY HOLIDAY 19 3RD SATURDAY HOLIDAY 16 3RD SATERDAY HOLIDAY
SUN 21 18 16 20 17
MON 22 19 17 21 18 GANESHA FESTIVAL
TUE 23 MOM ON CURRICULUM 20 18 SRR 22 ety 19 START OF IV SEMPRACTICAL
24 MOM ON CURRICULUM 21 19 23 20 TALENTS DAY
WED ENRICHMENT
THU 25 2 SEM ORIENTATION 22 20 24 21 START OF 11 SEM THEORY EXAM
IV SEM INTERNSHIP
_FRIL 26 B 21 25 2
SAT 27 24 22 26 23
| SUN 28 25 23 ? 27 24
MON | 2 2 S 6TH SEM THEORY EXAM » »
TUE 30 START OF 2™ SEM 27 25 29 26
WED 31 28 26 30 27
FRI 30 28 5
SAT 29 MOHARAM 30 I
N 30 31 START OF IV SEM THEORY =g
MON o ¢
= |
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CITY

ENGINEERING COLLEGE

TIME TABLE -SECOND SEMESTER MAY 2023
PHYSICS CYCLE

SECTION: D BRANCH: CS ROOM NO: 007
DAY 9:00-10:00 10:00-11:00 11:00-11:15 | 11:15-12:15 12:15-1:15 1:15-2:00 | 2:00-3:00 3:00-4:00 4:00-5:00
MON ESC ETC MATS PHYS <---PHYL/POPL/MATL /D1/D2/D3--->
TUE POP €PHYL/ POPL /MATL /D2/D3/D1->
WED MATS PHYS é IDT ESC 5 €---PHYL/POPL/MATL /D3/D1/D2--->
w P
THU PHYS MATS % ETC POP =
FRI ETC KSK MATS(T) KAN(KBK) DEPT/COLLEGE ACTIVITIES
Proctor Meeting
AT ESC PHYS(T) ENG D1/D2/D3 LIBRARY
NO. OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
BMATS201 Mathematics for CSE Stream 4 Anitha.C.V
BPHYS202 Physics for CSE Stream 4 Dr. K. Sujatha
BPOPS203 Principles of Programming using C 2 Shruthi B.S
BESCK204D Introduction to Mechanical Engineering 3 Mathenullah Shariff
BETCK205H Introduction to Internet of Things 3 Tara
BPWSK206 Professional Writing Skills in English 1 Arjun
BKSKK207/BKBK207 | Samskruthika Kannada/ Balake Kannada 1 Deepa.G
BIDTK258 Innovation & Design Thinking 1 Vinay
MATL Mat Lab 3x3 Anitha / Janavi
PHYL Physics Lab 3x3 Dr. K. Sujatha / Nagashree. G
POPL C-Programming Lab 3x3 Arshiya

2

HOD
Dr. K. Sujatha

PRINCIPAL
Dr. Tippeswamy H N
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SECTION: E

CITY

ENGINEERING COLLEGE

TIMETABLE —SECOND SEMESTER - MAY 2023
PHYSICS CYCLE

BRANCH: CS ROOM NO: A006

DAY 9:00-10:00 10:00-11:00 | 11:00-11:15 | 11:15-12:15 12:15-1:15 1:15-2:00 2:00-3:00 3:00-4:00 4:00-5:00

MON ETC MATS POP PHYS

TUE MATS ETC ESC KSK €-PHYL/ POPL/MATL /EL/E2/E3->

WED ESC <PHYL/ é POPL /MATL /E2/E3/E1-> 5

THU MATS POP '5.':J PHYS ETC 5 <- PHYL/POPL/MATL/E3/EL/E2->

m -
FRI PHYS ESC MATS(T) KAN(KBK) DEPT/COLLEGE ACTIVITIES
Proctor Meeting
Sl ENG PHYS(T) DT E1/E2/E3 LIBRARY
NO OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
BMATS201 Mathematics for CSE Stream 4 Dr.Jyothi.P
BPHYS202 Physics for CSE Stream 4 Nagashree.G
BPOPS203 Principles of Programming using C 2 Shruthi Vijay
BESCK?204D Introduction to Mechanical Engineering 3 Dr. S. Karunakara
BETCK205H Introduction to Internet of Things 3 Tara
BPWSK?206 Professional Writing Skills in English 1 Arjun
BKSKK?207/BKBK207 | Samskruthika Kannada/ Balake Kannada 1 Deepa.G
BIDTK258 Innovation & Design Thinking 1 Vinay
MATL Mat Lab 3x3 Anitha / Janavi
PHYL Physics Lab 3x3 Dr. K Sujatha / Nagashree.G
POPL C-Programming Lab 3x3 Arshiya
HOD PRINCIPAL

Dr. K. Sujatha

Dr. Tippeswamy H N
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TIMETABLE —SECOND SEMESTER - MAY 2023

PHYSICS CYCLE

CITY

ENGINEERING COLLEGE

SECTION: F BRANCH: CS ROOM NO: A005

DAY 9:00-10:00 10:00-11:00 11:00-11:15 11:15-12:15 12:15-1:15 | 1:15-2:00 2:00-3:00 3:00-4:00 4:00-5:00

MON POP < PHYL/ CPL /MATL/F1/F2/F3->

TUE MATS PHYS ENG POP ESC KSK

WED ESC ETC § MATS PHYS 5 DEPT/COLLEGE ACTIVITIES

w P

THU PHYS € PHYL/ & CPL /MATL/F2/F3/F1> 2

FRI ETC MATS PHYS KAN(KBK) <-PHYL/ CPL/MATL/F3/F1/ F2->

SAT ETC MATS ESC IDT

PROCTOR MEETING F1/F2/F3/LIBRARY
NO OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
BMATS201 Mathematics for CSE Stream 4 Vanitha G
BPHYS202 Physics for CSE Stream 4 Nagashree. G
BPOPS203 Principles of Programming using C 2 Arshiya
BESCK204B Introduction to Mechanical Engineering 3 Anil Kumar
BETCK205H Introduction to Internet of Things 3 Shruthi.B.S
BPWSK?206 Professional Writing Skills in English 1 Arjun
BKSKK207/BKBK207 Samskruthika Kannada/ Balake Kannada 1 Deepa.G
BIDTK258 Innovation & Design Thinking 1 Vinay
MATL Mat Lab 3x3 Anitha / Janavi
PHYL Physics Lab 3x3 Dr. K Sujatha / Nagashree. G
POPL C-Programming Lab 3x3 Arshiya
HOD PRINCIPAL

Dr. K. Sujatha

Dr. Tippeswamy H N
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TIME TABLE -SECOND SEMESTER MAY 2023

PHYSICS CYCLE
Dr. K. Sujatha Subject Code: BPHYE202 BRANCH: CS

DAY 9:00-10:00 10:00-11:00 11:00-11:15 11:15 -12:15 12:15-1:15 1:15-2:00 | 2:00-3:00 3:00-4:00 4:00-5:00
MON D S PHYL/D1 ->
TUE €PHYL/D2 PHYL /D2--nnnnm-=- S
WED D ¥ S — PHY L/E2---------- > z € PHYL/D3 >

LLl Z
THU D €PHYL/F2 o PHYL/F2--------m- > =
FRI

Proctor Meeting
SAT D(T) D1/D2/D3
& PR
s — CITY ENGINEERING COLLEGE
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CITY

ENGINEERING COLLEGE

TIMETABLE —SECOND SEMESTER - MAY 2023

HOD

Kanakaputa Main Roay, BANGALORE - 500 061

PRINCIPAL

PHYSICS CYCLE
Mrs. Nagashree.G Subject Code: BPHYE202 BRANCH: CS
DAY 9:00-10:00 10:00-11:00 11:00-11:15 | 11:15-12:15 12:15-1:15 1:15-2:00 2:00-3:00 3:00-4:00 4:00-5:00
MON <PHYL/F1 PHYLF1-> E
TUE F Y — TR\ ] =X P——— >
X
WED i F S
THU F L E R R S — TR = — >
) o
FRI E S T T I S — TN NI = N—— >
Proctor Meeting
SAT E(M) EL/E2/E3
CITY ENGINEERING COLLEGE ™
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CITY

ENGINEERING COLLEGE

TIMETABLE —FIRST SEMESTER - DECEMBER - 2022-23
PHYSICS CYCLE

Mr. Dinesh S Subject Code: BPHYE202 BRANCH: CS
DAY 9:00-10:00 10:00-11:00 11:00-11:15 | 11:15-12:15 | 12:15-1:15 | 1:15-2:00 | 2:00-3:00 | 3:00-4:00 4:00-5:00
MON €PHYL F1 PHYL F1-------- 2> € PHYL/D1---------- >
TUE €PHYL D2 PHYL D2--------- > € PHYL/El----------- >

¥
WED €PHYL/E2 5 PHYL/E2-------- 2> é € PHYL/D3--------- >
THU €PHYL F2 % PHYL F2-------- 2> 2 € PHYL/E3---------- >
FRI € PHYL/F3-------- >
SAT
=

2

HOD
Dr. K. Sujatha
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Course Title: Applied Physics for CSE Stream

Course Code: BPHYS102/202 CIE Marks 50
Course Type Integrated SEE Marks 50
(Theory/Practical/Integrated ) Total Marks 100
Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03
Total Hours of Pedagogy 40 hours Theory + 10-12 Lab slots | Credits 04

Course objectives
To study the essentials of photonics and its application in computer science.

To study the principles of quantum mechanics and its application in quantum computing.
To study the electrical properties of materials
To study the essentials of physics for computational aspects like design and data analysis.

Teaching-Learning Process
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes and

make Teaching —Learning more effective
1. Flipped Class
Chalk and Talk
Blended Mode of Teaching and Learning
Simulations, Interactive Simulations and Animations
NPTEL and Other Videos for theory topics
Smart Class Room
Lab Experiment Videos

Noappwh

Module-1 (8 Hours)

Laser and Optical Fibers:

LASER: Characteristic properties of a LASER beam, Interaction of Radiation with Matter, Einstein’s A and B
Coefficients and Expression for Energy Density (Derivation), Laser Action, Population Inversion, Metastable State,
Requisites of a laser system, Semiconductor Diode Laser, Applications: Bar code scanner, Laser Printer, Laser
Cooling(Qualitative), Numerical Problems.

Optical Fiber: Principle and Structure, Propagation of Light, Acceptance angle and Numerical Aperture (NA),
Derivation of Expression for NA, Modes of Propagation, RI Profile, Classification of Optical Fibers, Attenuation and
Fiber Losses, Applications: Fiber Optic networking, Fiber Optic Communication. Numerical Problems

Pre requisite:Properties of light
Self-learning: Total Internal Reflection

Module-2 (8 Hours)

Quantum Mechanics:

de Broglie Hypothesis and Matter Waves, de Broglie wavelength and derivation of expression by analogy, Phase
Velocity and Group Velocity, Heisenberg’s Uncertainty Principle and its application (Non existence of electron inside
the nucleus - Non Relativistic), Principle of Complementarity, Wave Function, Time independent Schrédinger wave
equation (Derivation), Physical Significance of a wave function and Born Interpretation, Expectation value, Eigen
functions and Eigen Values, Particle inside one dimensional infinite potential well, Quantization of Energy States,
Waveforms and Probabilities. Numerical Problems.

Pre requisite:Wave—Particle dualism
Self-learning: de Broglie Hypothesis

Module-3 (8 Hours)

ATTESTED co®
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PRINCIPAL

Quantum Computing:

Principles of Quantum Information & Quantum Computing:

Introduction to Quantum Computing, Moore’s law & its end, Differences between Classical & Quantum computing.
Concept of qubit and its properties. Representation of qubit by Bloch sphere. Single and Two qubits. Extension to N
qubits.

Dirac representation and matrix operations:

| Matrix representation of 0 and 1 States, Identity Operator I, Applying I to|O)and |1) states, Pauli Matrices and its

1
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operations on |0)and |1)states, Explanation of i) Conjugate of a matrix and ii) Transpose of a matrix. Unitary matrix
U, Examples: Row and Column Matrices and their multiplication (Inner Product), Probability, and Quantum
Superposition, normalization rule. Orthogonality, Orthonormality. Numerical Problems

Quantum Gates:

Single Qubit Gates: Quantum Not Gate, Pauli — X, Y and Z Gates, Hadamard Gate, Phase Gate (or S Gate), T Gate
Multiple Qubit Gates:Controlled gate, CNOT Gate, (Discussion for 4 different input states). Representation of Swap
gate, Controlled -Z gate, Toffoli gate.

Pre requisites: Matrices
Self-learning: Moore’s law

Module-4 (8 Hours)
Electrical Properties of Materials and Applications
Electrical Conductivity in metals
Resistivity and Mobility, Concept of Phonon, Matheissen’s rule, Failures of Classical Free Electron Theory,
Assumptions of Quantum Free Electron Theory, Fermi Energy, Density of States, Fermi Factor, Variation of Fermi
Factor With Temperature and Energy. Numerical Problems.
Superconductivity
Introduction to Super Conductors, Temperature dependence of resistivity, Meissner’s Effect, Critical Field,
Temperature dependence of Critical field, Types of Super Conductors, BCS theory (Qualitative), Quantum
Tunnelling, High Temperature superconductivity, Josephson Junctions (Qualitative)), DC and RF SQUIDs
(Qualitative), Applications in Quantum Computing: Charge, Phase and Flux qubits, Numerical Problems.

Pre requisites:Basics of Electrical conductivity
Self-learning: Resistivity and Mobility

Module-5 (8 hours)

Applications of Physics in computing:

Physics of Animation:

Taxonomy of physics based animation methods, Frames, Frames per Second, Size and Scale, Weight and Strength,
Motion and Timing in Animations, Constant Force and Acceleration, The Odd rule, Odd-rule Scenarios, Motion
Graphs, Examples of Character Animation: Jumping, Parts of Jump, Jump Magnification, Stop Time, Walking: Strides
and Steps, Walk Timing. Numerical Problems

Statistical Physics for Computing: Descriptive statistics and inferential statistics, Poisson distribution and modeling
the probability of proton decay, Normal Distributions (Bell Curves), Monte Carlo Method: Determination of Value of
7. Numerical Problems.

Pre requisites: Motion in one dimension, Probability
Self-learning: Frames, Frames per Second

Course outcome (Course Skill Set)

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

CO1 | Describe the principles of LASERS and Optical fibers and their relevant applications.

CO2 | Discuss the basic principles of the Quantum Mechanics and its application in Quantum Computing.

CO3 | Summarize the essential properties of superconductors and its applications in qubits.

CO4 | lllustrate the application of physics in design and data analysis.

CO5 | Practice working in groups to conduct experiments in physics and perform precise and honest measurements.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). The minimum passing mark for the SEE is
35% of the maximum marks (18 marks out of 50). A student shall be deemed to have satisfied the academic requirements
and earned the credits allotted to each subject/ course if the student secures not less than 35% (18 Marks out of 50) in the
semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous

Internal Evaluation) and SEE (Semester End Examination) taken together.
ATTESTED CO
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Continuous Internal Evaluation(CIE):
The CIE marks for the theory component of the 1C shall be 30 marks and for the laboratory component 20 Marks.

CIE for the theory component of the IC

Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-100% respectively.
Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course project totalling 20
marks.

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC

On completion of every experiment/program in the laboratory, the students shall be evaluated and marks shall be
awarded on the same day. The 15 marks are for conducting the experiment and preparation of the laboratory
record, the other 05 marks shall be for the test conducted at the end of the semester.

The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of the
laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’ write-ups are
added and scaled down to 15 marks.

The laboratory test (duration 03 hours) at the end of the 15" week of the semester /after completion of all the
experiments (whichever is early) shall be conducted for 50 marks and scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of IC/IPCC

for 20 marks.
The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum marks) in the theory
component and 08 (40% of maximum marks) in the practical component. The laboratory component of the
IC/IPCC shall be for CIE only. However, in SEE, the questions from the laboratory component shall be included.
The maximum of 05 questions is to be set from the practical component of IC/IPCC, the total marks of all ques-
tions should not be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject
(duration 03 hours)
The question paper shall be set for 100 marks. The medium of the question paper shall be English/Kannada). The
duration of SEE is 03 hours.
The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The
students have to answer 5 full questions, selecting one full question from each module. The student has to answer
for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks.

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.

Suggested Learning Resources:
Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)
1. Solid State Physics, S O Pillai, New Age International Private Limited, 8" Edition, 2018.

2. Engineering Physics by Gupta and Gour, Dhanpat Rai Publications, 2016 (Reprint).

3. A Textbook of Engineering Physics- M.N. Avadhanulu and P.G. Kshirsagar, 10th revised Ed, S. Chand. &
Company Ltd, New Delhi.

4. Concepts of Modern Physics, Aurthur Beiser, McGrawhill, 6™ Edition, 2009.

5. Lasers and Non Linear Optics, B B Loud, New age international, 2011 edition.

6. A Textbook of Engineering Physics by M.N. Avadhanulu, P G. Kshirsagar and T V S Arun Murthy, Eleventh
edition, S Chand and Company Ltd. New Delhi-110055.

7. Quantum Computation and Quantum Information, Michael A. Nielsen & Isaac L. Chuang, Cambridge Universities
Press, 2010 Edition. ATTESTED
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8.
9.

10.
11.
12.

13.
14,

Quantum Computing, Vishal Sahani, McGraw Hill Education, 2007 Edition.

Quantum Computing — A Beginner’s Introduction, Parag K Lala, Indian Edition, Mc GrawHill, Reprint 2020.

Engineering Physics, S P Basavaraj, 2005 Edition, Subhash Stores.
Physics for Animators, Michele Bousquet with Alejandro Garcia, CRC Press, Taylor & Francis, 2016.

Quantum Computation and Logic: How Quantum Computers Have Inspired Logical Investigations,Maria Luisa

Dalla Chiara, Roberto Giuntini, Roberto Leporini, Giuseppe Sergioli, TrendsinLogic, Volume 48, Springer.

Statistical Physics: Berkely Physics Course, Volume 5, F. Reif, McGraw Hill.
Introduction to Superconductivity, Michael Tinkham, McGraw Hill, INC, Il Edition

Web links and Video Lectures (e-Resources):

LASER: https://www.youtube.com/watch?v=WgzynezPiyc

Superconductivity : https://www.youtube.com/watch?v=MT5XI5ppn48
Optical Fiber : https://www.youtube.com/watch?v=N_KA8EpCUQo
Quantum Mechanics : https://www.youtube.com/watch?v=p7bzE1ES5PMY &t=136s

Quantum Computing : https://www.youtube.com/watch?v=jHoEjvuPoB8

Quantum Computing :https://www.youtube.com/watch?v=ZuvCUU2jD30

Physics of Animation : https://www.youtube.com/watch?v=kjlkaA 8Fu4

Statistical Physics Simulation : https://phet.colorado.edu/sims/html/plinko-probability/latest/plinko-

probability_en.html

NPTEL Supercoductivity:https://archive.nptel.ac.in/courses/115/103/115103108/
NPTEL Quantum Computing : https://archive.nptel.ac.in/courses/115/101/115101092
Virtual LAB :https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
Virtual LAB : https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning

http://nptel.ac.in https://swayam.gov.in

https://virtuallabs.merlot.org/vl_physics.html
https://phet.colorado.edu

https://www.myphysicslab.com

ATTESTED copy
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&amp;field-author=Michael%2BTinkham&amp;search-alias=stripbooks
http://www.youtube.com/watch?v=WgzynezPiyc
https://www.youtube.com/watch?v=MT5Xl5ppn48
http://www.youtube.com/watch?v=N_kA8EpCUQo
https://www.youtube.com/watch?v=p7bzE1E5PMY&amp;t=136s
http://www.youtube.com/watch?v=jHoEjvuPoB8
http://www.youtube.com/watch?v=ZuvCUU2jD30
http://www.youtube.com/watch?v=kj1kaA_8Fu4
https://archive.nptel.ac.in/courses/115/101/115101092
https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
https://vlab.amrita.edu/index.php?sub=1&amp;brch=189&amp;sim=343&amp;cnt=1
http://nptel.ac.in/
https://swayam.gov.in/
https://phet.colorado.edu/
https://www.myphysicslab.com/
https://www.myphysicslab.com/

Laboratory Component:
Any Ten Experiments have to be completed from the list of experiments
Note: The experiments have to be classified into

a)
b)
c)
d)

Based on the convenience classify the following experiments into above categories. Select at least one
simulation/spreadsheet activity.

No apewhPE

© @

10.
11.
12.
13.
14.
15.
16.

Exercise
Demonstration
Structured Inquiry
Open Ended

List of Experiments
Determination of wavelength of LASER using Diffraction Grating.

Determination of acceptance angle and numerical aperture of the given Optical Fiber.

Determination of Magnetic Flux Density at any point along the axis of a circular coil.

Determination of resistivity of a semiconductor by Four Probe Method

Study the 1-V Characteristics of the Given Bipolar Junction Transistor.

Determination of dielectric constant of the material of capacitor by Charging and Discharging method.
Study the Characteristics of a Photo-Diode and to determine the power responsivity / Verification of Inverse
Square Law of Intensity of Light.

Study the frequency response of Series & Parallel LCR circuits.

Determination of Planck’s Constant using LEDs.

Determination of Fermi Energy of Copper.

Identification of circuit elements in a Black Box and determination of values of the components.
Determination of Energy gap of the given Semiconductor.

Step Interactive Physical Simulations.

Study of motion using spread Sheets

Study of Application of Statistics using spread sheets

PHET Interactive
Simulations(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype)

COs and POs Mapping (Individual teacher has to fill up)

POs
COs 7 2 3 4 5 6 7 8 9 10 11 1
col | 3 2 - - - i - - - - - 2
co2 | 3 3 - - - i - - - - - 2
co3 | 3 3 - - - i - - - - - 2
co4 | 3 2 1 - 1 i - - - - - 2
cos | 3 2 1 - 2 i - 3 3 - - 2

Note : The CO-PO mapping values are indicative. The course coordinator can alter the mapping using Competency and
Performance Indicators mentioned in the AICTE Exam reforms.

Level 3- Highly Mapped,  Level 2-Moderately Mapped, Level 1-Low Mapped,
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF PHYSICS
LESSON PLAN FOR EVEN SEMESTER FOR ACADEMIC YEAR 2022 - 2023

Course Title: Applied Physics for CSE stream

Course Code : BPHYS202

Total contact hours: L:T:P:S :: 2:2:2:0

Course Type : Integrated

CIE Marks : 50

SEE Marks :50

Total Marks : 100

Semester: |

Academic year : 2022-2023

Dinesh S

Lesson plan Author: Dr. K Sujatha, Nagasree G,

Date :29/05/2022

Course Objective:

e To study the essentials of photonics and its application in computer science.
e To study the principles of quantum mechanics and its application in quantum computing.
e To study the electrical properties of materials

e To study the essentials of physics for computational aspects like design and data analysis.

Course OQutcomes:

After studying this course, students will be able to:
CO1- Describe the principles of LASERS and Optical fibers and their relevant applications.
CO2 -Discuss the basic principles of the Quantum Mechanics and its application in Quantum

Computing.

CO3- Summarize the essential properties of superconductors and its applications in qubits.

CO4- lllustrate the application of physics in design and data analysis.
CO5- Practice working in groups to conduct experiments in physics and perform precise and honest

measurements.
MODULE-1
Week Days/ Contents of Module Bloom’s Course
Date Lasers and Optical Fibers Taxonomy Outcome
Level (CO)
1 1 Characteristic properties of a LASER R,U COo1
beam, Interaction of Radiation with
Matter, Einstein’s A and B
2 Coefficients and Expression for Energy | R,U Cco1
Density (Derivation), Laser Action,
3 Population Inversion, Metastable R,U co1
State, Requisites of a laser system,
4 Semiconductor Diode Laser, R,UE,C
Applications: Bar code scanner, Laser Co1
Printer, Laser Cooling(Qualitative),
Numerical Problems
2 1 Principle and Structure, Propagation R,U CO1
of Light,
2 Acceptance angle and Numerical R,U CO1
Aperture (NA),
3 Derivation of Expression for NA, R,U Cco1
Modes of Propagation, RI Profile,
Classification of Optical Fibers,
4 Attenuation and Fiber Losses, R,U co1
Applications: Fiber Optic networking,
Fiber Optic Communication.
Numerical Problems
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MODULE-2

Week | Days/ | Contents of Module Bloom’s Course
Date Quantum Mechanics Taxonomy | Outcome
Level (CO)
3 1 de Broglie Hypothesis and Matter R,U CO2
Waves, de Broglie wavelength
2 derivation of expression by analogy, R,U CO2
Phase Velocity and Group Velocity
3 Heisenberg’s Uncertainty Principle and | R,U CO2
its application (Non existence of
electron inside the nucleus - Non
Relativistic),
4 Principle of Complementarity, Wave R,U CO2
Function, Time independent
Schrédinger wave equation
(Derivation)
4 1 Physical Significance of a wave R,U CO2
function and Born Interpretation
2 Expectation value, Eigen functions and | R,U CO2
Eigen Values,
3 Particle inside one dimensional infinite | R,U CO2
potential well,
4 Quantization of Energy States, R,U CO2
Waveforms and Probabilities.
Numerical Problems
MODULE-3
Week Days/ | Contents of Module Bloom’s Course
Date Quantum Computing Taxonomy Outcome
Level (CO)
5 1 Introduction to Quantum Computing, | R,U COo2
Moore’s law & its end
2 Differences between Classical & Quantum | R,U CO2
computing. Concept of qubit and its
properties.
3 Representation of qubit by Bloch sphere. | R,U,E CO2
Single and Two qubits. Extension to N
qubits.
4 Matrix representation of 0 and 1 States, | R,U CO2
Identity Operator |, Applying | to|0)and |1)
states, Pauli Matrices and its operations on
|0)and | 1)states,
6 1 Explanation of i) Conjugate of a matrixand | R,U CO2
ii) Transpose of a matrix. Unitary matrix U,
Examples: Row and Column Matrices and
their multiplication (Inner Product),
2 Probability, and Quantum Superposition, R,U CO2
normalization rule. Orthogonality,
Orthonormality. Numerical Problems
3 Single Qubit Gates: Quantum Not Gate, R,U CO2
Pauli — X, Y and Z Gates, Hadamard Gate,
Phase Gate (or S Gate), T Gate
4 Multiple Qubit Gates: Controlled gate, R,U CO2

CNOT Gate, (Discussion for 4 different
input states). Representation of Swap gate,
Controlled -Z gate, Toffoli gate.
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MODULE-4

ATTESTED copy

Week | Days/ | Contents of Module Bloom’s Course
Date | Electrical Properties of Materials | Taxonomy | Outcome
and Applications Level (CO)
7 1 Resistivity and Mobility, Concept of | R,U, CO3
Phonon, Matheissen’s rule,
2 Failures of Classical Free Electron | R,U CO3
Theory
3 Assumptions of Quantum Free Electron | R,U COo3
Theory, Fermi Energy, Density of States,
4 Fermi Factor, Variation of Fermi Factor | R,U CO3
With  Temperature and Energy.
Numerical Problems
8 1 Introduction to Super Conductors, | R,U COs3
Temperature dependence of resistivity
2 Meissner’'s  Effect, Critical Field, | R,U COs3
Temperature dependence of Critical
field, Types of Super Conductors, BCS
theory (Qualitative)
3 Quantum Tunnelling, High | R,U COo3
Temperature superconductivity,
Josephson Junctions (Qualitative), DC
and RF SQUIDs (Qualitative),
4 Applications in Quantum Computing: R,U COo3
Charge, Phase and Flux qubits,
Numerical Problems.
MODULE-5
Week | Days/ | Contents of Module Bloom’s Course
Date | Applications of  Physics in | Taxonomy | Outcome
computing Level (CO)
9 1 Taxonomy of physics based animation | R,U,A2 CO4
methods, Frames, Frames per Second,
Size and Scale
2 Weight and Strength, Motion and | R,U CO4
Timing in Animations, Constant Force
and Acceleration,
3 The Odd rule, Odd-rule Scenarios, | R,U CO4
Motion Graphs, Examples of Character
Animation:
4 Jumping, Parts of Jump, Jump |R,U CO4
Magnification, Stop Time, Walking:
Strides and Steps, Walk Timing
10 1 Numerical Problems R,U,E CoO4
2 Descriptive statistics and inferential | R,U CO4
statistics, Poisson distribution and
modeling the probability of proton
decay,
3 Normal Distributions (Bell Curves), | R,U CO4
Monte Carlo Method: Determination of
Value of it
4 Numerical Problems R,U CO4
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Bloom’s Taxonomy Level :R-Remembering U-Understanding A1-Applying
A2-Analysing

E-valuating C-Creating

Suggested Learning Resources:

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)

1. Solid State Physics, S O Pillai, New Age International Private Limited, 8th Edition, 2018.
2. Engineering Physics by Gupta and Gour, Dhanpat Rai Publications, 2016 (Reprint).

3. A Textbook of Engineering Physics- M.N. Avadhanulu and P.G. Kshirsagar, 10th revised Ed,
S. Chand. & Company Ltd, New Delhi.

4. A Textbook of Engineering Physics by M.N. Avadhanulu, P G. Kshirsagar and TV S Arun
Murthy, Eleventh edition, S Chand and Company Ltd. New Delhi-110055.

5. Quantum Computation and Quantum Information, Michael A. Nielsen & Isaac L. Chuang,
Cambridge Universities Press, 2010 Edition. 26.10.2022 4

6. Quantum Computing, Vishal Sahani, McGraw Hill Education, 2007 Edition.

7 Quantum Computing — A Beginner’s Introduction, Parag K Lala, Indian Edition, Mc
GrawHill, Reprint 2020.

8. Engineering Physics, S P Basavaraj, 2005 Edition, Subhash Stores.

9. Physics for Animators, Michele Bousquet with Alejandro Garcia, CRC Press, Taylor &
Francis, 2016.

10. Quantum Computation and Logic: How Quantum Computers Have Inspired Logical
Investigations, Maria Luisa Dalla Chiara, Roberto Giuntini, Roberto Leporini, Giuseppe
Sergioli, Trendsin Logic, Volume 48, Springer.

Web links and Video Lectures (e-Resources):
LASER: https://www.youtube.com/watch?v=WgzynezPiyc

Superconductivity : https://www.youtube.com/watch?v=MT5XI5ppn48

Optical Fiber : https://www.youtube.com/watch?v=N kA8EpCUQo

Quantum Mechanics : https://www.youtube.com/watch?v=p7bzE1ES5PMY&t=136s
Quantum Computing : https://www.youtube.com/watch?v=jHoEjvuPoB8

Physics of Animation : https://www.youtube.com/watch?v=kjlkaA 8Fu4

Statistical Physics Simulation : https://phet.colorado.edu/sims/html/plinko-
probability/latest/plinkoprobability_en.html

NPTEL Quantum Computing : https://archive.nptel.ac.in/courses/115/101/115101092
Virtual LAB :https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
Virtual LAB : https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1
Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
http://nptel.ac.in

https://swayam.gov.in

https://virtuallabs.merlot.org/vl physics.html

https://phet.colorado.edu

https://www.myphysicslab.com
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Sanc aLorS

Question Bank

Course Name: Applied Physics for CSE Stream Course Code: BPHYS202

Semester: 11 Section: D, E & F

Module-I

Laser and Optical Fibers:

1.

(9]

Explain the three possible ways through which radiation interacts with
matter.

Derive the expression for energy density by using Einstein’s coefficients.
Explain the requisites and conditions to obtain a laser beam.

Explain the construction and working of semiconductor laser with energy
level diagram.

. Explain the applications of lasers in

a) Bar code

b) Laser printer

c) Laser cooling
What is Numerical Aperture? Derive the expression for Numerical Aperture
with a neat diagram.
With neat diagrams explain the different types of optical fibers.

. What is attenuation. Explain the different types of attenuation mechanisms

with neat diagrams.

Write a note on applications of optical fibers in
a) Fiber optic networking

b) Point to point communication

10. Mention the advantages and disadvantages of optical fibers in point-to-

point communication.
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Module-II

Quantum Mechanics:

l.

2.

Explain De-Broglie hypothesis and derive the expression for de Broglie
wavelength and what are the characteristics of matter waves.

Define phase velocity and group velocity and mention the expression for
the same.

State and explain Heisenberg’s uncertainty principle and its physical
significance.
Using uncertainty principle prove that free electron cannot exist inside
the nucleus.

What is a wave function and what are the properties of wave function.
Explain a) Max-Born interpretation b) Normalization.

Derive the expression for time independent Schrodinger wave equation
in one dimension.

Using the time independent Schrodinger wave equation obtain the
solution for normalized wave function.

Find eigenvalues and eigen functions for a particle in one dimensional
potential well.

10. Discuss the wave function probability densities and eigen energy values

for a free particle in a box by considering the ground state and first two
excited states.
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Sanc aLorS

Module-IIT
Quantum Computing

1. State and explain Moore’s law.

2. Compare classical and quantum information.

3. Mention the differences between classical and quantum computing.

4. What is qubit? Mention the properties of qubits.

5. What is Block sphere? Represent the single qubit states |0> and |1> on the
Block sphere.

6. Discuss matrix form of single qubit, two qubit states and n-qubits.

7. Compose identity operator? Show that identity operator operates on the states
|0> and |1> leaves the same states.

8. Mention the Pauli matrices. Discuss the Pauli matrices operation on |0> and |1>
states.

9. Explain conjugate and transpose of matrix.

10. What are unitary, row and column matrix? What is the condition for matrix
multiplication or inner product? Give one example.

11. What is unitary operator? Show that U+U=UU+= I using the matrixA = [ cosf
isin@ isinf cos6 |.

12. Explain probability, normalisation, quantum superposition, orthogonally and
orthonormality.

13. Explain single qubit quantum NOT gate.

14. Mention unitary operator for Pauli X, Y, Z, and Hadamard quantum gates
using tensor product or outer product. Explain the operations of Pauli X, Y, Z, and
Hadamard quantum gates on |0> and |1> states. And represent the input and output
states on the Block sphere. 15. Obtain unitary operator for S (Swap) gate using
rotation unitary operatorRZ (@) =e (—i ¢ 2/) .0Z . Show thatT = S.

16. What are two qubit quantum logic gates? Discuss two qubit quantum NOT
gate or controlled NOT gate with four different input states.

17. Discuss two qubit quantum S gate or controlled S gate with four different
input states.

18. Discuss two qubit quantum Z gate or controlled Z gate with four different
input states.

19. What are three qubit quantum logic gates?

20. Discuss Toffoli or controlled controlled NOT or C2NOT gate with all different
8 (eight) input states.
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Module-1V

Electrical Properties of Materials and Applications:

. Explain in brief classical free electron theory of metals.

Explain the effect of temperature and impurity on electrical resistivity of
metals. (Matheissen’s rule)

. Explain the failures of classical free electron theory. What are the

assumptions of quantum free electron theory.

Explain fermi factor and variation of fermi factor with temperature with
suitable graph.

Explain the temperature dependence of resistivity of metals and
superconductors.

Explain BCS theory of superconductivity and formation of cooper pairs.
Explain Meissner’s effect with suitable diagram.

Explain critical field and temperature dependence of critical field.

Explain the different types of superconductors by giving examples of each
with suitable graphs.

10. Write a note on high temperature superconductors.

11.Explain quantum tunneling, Josephson junction and its types.
12.What is a SQUID. Explain DC and RF SQUIDS using diagrams.
13.Explain flux quantization with suitable diagram.

14.What are Qubits and explain flux, charge and phase Qubits.
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Module-V

Physics of Animation

. What is animation. Explain frame and frame per second.

Explain a) size and scale b) proportion & scale ¢) weight and strength.

. Explain motion and timing in animations

(Linear motion, uniform motion, slow in & slow out)
Elucidate constant force and acceleration.
Explain the odd rule, odd rule multiplier and odd rule scenarios with
examples.
Give a brief discussion about motion graphs.
Explain jumping and ports of jump in detail.
Explain jump magnification and acceleration.
Explain the calculation of push time stop time with examples.

10.Elucidate walking and explain strides and steps with neat diagram.
11.Distinguish between descriptive and inferential statistics.

12.Discuss the salient features of normal distribution using bell curves.
13.Mention the general pattern of monte Carlo method and hence determine the

value of 7.

14.Discuss modelling the probability for proton decay.
15.Explain Poisson distribution &mass function.

(A jvlw

Staff HOD
Prof. Nagasree G Dr. Sujatha
Department of Physics Department of Physics
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SanaaLons

Assignment Questions
Course Name: Applied Physics for CSE Stream Course Code: BPHYS202
Semester: 11 Section: D, E & F

Module-I
Laser and Optical Fibers:

1. Derive the expression for energy density by using Einstein’s coefficients.
2. Explain the requisites and conditions to obtain a laser beam.
3. Explain the construction and working of semiconductor laser with energy
level diagram.
4. Explain the applications of lasers in
a) Bar code
b) Laser printer
c) Laser cooling
5. What is Numerical Aperture? Derive the expression for Numerical Aperture
with a neat diagram.
6. With neat diagrams explain the different types of optical fibers.
7. What is attenuation. Explain the different types of attenuation mechanisms
with neat diagrams.
8. Write a note on applications of optical fibers in
a) Fiber optic networking
b) Point to point communication
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Module-I1

Quantum Mechanics:

1. Explain De-Broglie hypothesis and derive the expression for de Broglie
wavelength and what are the characteristics of matter waves.

2. State and explain Heisenberg’s uncertainty principle and its physical
significance.

3. Using uncertainty principle prove that free electron cannot exist inside
the nucleus.

4. Explain a) Max-Born interpretation b) Normalization.

5. Derive the expression for time independent Schrodinger wave equation
in one dimension.

6. Using the time independent Schrodinger wave equation obtain the
solution for normalized wave function.

7. Find eigenvalues and eigen functions for a particle in one dimensional
potential well.

8. Discuss the wave function probability densities and eigen energy values
for a free particle in a box by considering the ground state and first two
excited states.
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Module-IIT
Quantum Computing

1. State and explain Moore’s law.

2. Compare classical and quantum information.

3. Mention the differences between classical and quantum computing.

4. What is qubit? Mention the properties of qubits.

5. What is Block sphere? Represent the single qubit states |0> and |1> on the
Block sphere.

6. Discuss matrix form of single qubit, two qubit states and n-qubits.

7. Compose identity operator? Show that identity operator operates on the states
|0> and |1> leaves the same states.

8. Mention the Pauli matrices. Discuss the Pauli matrices operation on |0> and |1>
states.

9. Explain conjugate and transpose of matrix.

10. What are unitary, row and column matrix? What is the condition for matrix
multiplication or inner product? Give one example.

11. What is unitary operator? Show that U+U=UU+= I using the matrixA = [ cosf
isin@ isinf cos6 |.

12. Explain probability, normalisation, quantum superposition, orthogonally and
orthonormality.

13. Explain single qubit quantum NOT gate.

14. Mention unitary operator for Pauli X, Y, Z, and Hadamard quantum gates
using tensor product or outer product. Explain the operations of Pauli X, Y, Z, and
Hadamard quantum gates on |0> and |1> states. And represent the input and output
states on the Block sphere. 15. Obtain unitary operator for S (Swap) gate using
rotation unitary operatorRZ (@) =e (—i ¢ 2/) .0Z . Show thatT = S.

16. What are two qubit quantum logic gates? Discuss two qubit quantum NOT
gate or controlled NOT gate with four different input states.

17. Discuss two qubit quantum S gate or controlled S gate with four different
input states.

18. Discuss two qubit quantum Z gate or controlled Z gate with four different
input states.
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Module-1V

Electrical Properties of Materials and Applications:

. Explain the failures of classical free electron theory. What are the

assumptions of quantum free electron theory.

Explain fermi factor and variation of fermi factor with temperature with
suitable graph.

Explain the temperature dependence of resistivity of metals and
superconductors.

Explain BCS theory of superconductivity and formation of cooper pairs.
Explain Meissner’s effect with suitable diagram.

Explain critical field and temperature dependence of critical field.
Explain the different types of superconductors by giving examples of each
with suitable graphs.

Write a note on high temperature superconductors.

Explain quantum tunneling, Josephson junction and its types.

10.What is a SQUID. Explain DC and RF SQUIDS using diagrams.
11.Explain flux quantization with suitable diagram.
12.What are Qubits and explain flux, charge and phase Qubits.
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Physics of Animation

W N =

Module-V

CITY

ENGINEERING COLLEGE

. What is animation. Explain frame and frame per second.
. Explain a) size and scale b) proportion & scale ¢) weight and strength.
. Explain motion and timing in animations

(Linear motion, uniform motion, slow in & slow out)

4. Elucidate constant force and acceleration.

5. Explain the odd rule, odd rule multiplier and odd rule scenarios with

examples.

6. Give a brief discussion about motion graphs.
7. Explain jumping and ports of jump in detail.
8. Explain jump magnification and acceleration.

9. Explain the calculation of push time stop time with examples.
10.Elucidate walking and explain strides and steps with neat diagram.
11.Distinguish between descriptive and inferential statistics.

12.Discuss the salient features of normal distribution using bell curves.
13.Mention the general pattern of monte Carlo method and hence determine

the value of =.

(A

Staff

Prof. Nagasree G
Department of Physics

2
HOD

Dr. Sujatha
Department of Physics
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USN SUB CODE: BPHYS202
CITY ENGINEERING COLLEGE
I Internal Test
Branch, Sec, Sem: CS, D/E/F, 2™ Sem _ Date: 11/07/2023
Course Title: Applied Physics for CS Stream Time: 10:30-11:30
Max Marks: 25 Duration: 1 hr
. '1“ ‘ ¢ _ - . (7
Q.No. Question Marks | CO's
PART-A
! Explain the construction and working of semiconductor laser 5 COo1
.T OR
2 The ratio of population of two energy levels is 1.059 x 10-*.Find the 5 Co1
wavelength of light emitted by spontaneous emission at 330 K.
PART-B
3 With neat diagra ms explain the different types of optical fibers. S Co1
OR
4 Explain different types of attenuation with neat diagrams. 5 CO1
PART-C
5 Explain Heisenberg’s uncertainty principle and prove that electron does not 5 cO2
exist inside the nucleus.
OR
6 Calculate the momentum of an electron if its de Broglie wavelength associated 5 CO2
with it if its kinetic energy is 1.5 KeV.
' PART-D
4 Derive the expression for Time independent one dimensional Schrodinger 5 CO2
wave equation.
OR
8 An optical fiber has a core material of R.I 1.55 and its cladding has a R.I of 5 CO1
1.50. Calculate its numerical aperture and acceptance angle.
PART-E
9 Derive the expression for Numerical Aperture with neat diagram. -] CO1
OR
10 Explain the construction and working principle of Laser Printer. S CO1
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Course OQutcomes: -

CO1--Describe the principles of Laser and optical fibers and their relevant application.
CO2--Discuss the basic principles of the Quantum mechanics and its applications.
CO3--Summarize the essential properties of superconductors and its applications in
qubits.

CO4--Illustrate the application of physics in design and data analysis.

COS5--Practice working in groups to conduct experiments in physics and perform

precise and honest measurements.

Bloom’s Taxonomy Level:

BT1—Remembering BT2---Understanding BT3---Applying BT4---Analyzing BTS--
--Evaluating BT6 ---Creating
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CITY ENGINEERING COLLEGE
II Internal Test

Branch,Sec,Sem: CS, D/E/F, 2"Sem Date: 05/09/2023
Course Title: Applied Physics for CSE Stream Time: 10:30-11:30
Max Marks: 25  Sub Code: BPHYS202 Duration:1hr

Note: Answer All Questions selectineg any ONE F ULL question from each part

| Q.No. Question | Marks | cors
L PART-A
® : 5 | o2
T Explain the differences between classical and quantum computing. | | e
OR r
L Show that matrix, A = [1/\/2 UJZ] is Unitary S 02
_ 1/N2 1/V2 -
PART-B _
Explain Fermi factor and variation of Fermi factor with temperature with a f
3 A S | CO03
suitable graph. _ I l
OR
4 Calculate the probability of an electron occupying an energy level 0.02 eV s ] Cco3
above the Fermi level at 260 K and 400 K in a material.
- i PART-C L o
% Explain Pauli matrices. Discuss the Pauli matrices operation on |0> and |I>
3 : =1 0] _[0 11 ,_[0 -—i -1 0 5 Cc02
.L states. Given | 0 1 ,_3\_— 1 OJsY [i 0],2 [0 _1] - |
OR
6 Discuss two qubit Controlled Not gate (CNOT) with four different input states 5 CcO2
and truth table. s ‘
___PART-D S
7 Explain BCS theory of Superconductivity with the formation of cooper pairs., T S CcO3
OR
| s
8 ' What is a SQUID ? Explain DC and RF SQUIDS using Jiagrams. 3 COo3
PART-E
9 l Explain different types of Superconductors with suitable graph and examples 5 CO3
B OR
10 | Explain representation of Qubit using Bloch Sphere. | 5 CO2

ATTESTED copy

PRINCIPAL

CITY ENGINEERIN
Kanakapura Main Road, a?ngg};":g%1



Course OQutcomes: -

CO1--Describe the principles of Laser and optical fibers and their relevant application.
CO2--Discuss the basic principles of the Quantum mechanics and its applications.
CO3--Summarize the essential properties of superconductors and its applications in
qubits.

CO4--Illustrate the application of physics in design and data analysis.

COS5--Practice working in groups to conduct experiments in physics and perform

precise and honest measurements.

Bloom’s Taxonomy Level:

BT1—Remembering BT2---Understanding BT3---Applying BT4---Analyzing BTS--
--Evaluating BT6 ---Creating
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF BASIC SCIENCE

ACADEMIC YEAR 22-23 ODD SEMESTER
CIRCULAR

Ref No: CEC/BS/DAC/ACY 2022-23/0R/01 Date: 30-11-2022

This is to inform the members of Department Advisory Committee that meeting is scheduled
on 01-12-2022 at 10: 00 AM in Physics Laboratory.

Agenda:

Commencement of classes for 1* semester students
Phase I Student Induction Programme for 1™ semester students
Conduction of Talents Day

Organizing value added courses/ circular courses in the curriculum

-+

Dr. Jyothi P
Department of Mathematics

HOD Department of Mafhematé-c;
City Engineering College
Ocadaraliusancia, Eangalore 62
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DEPARTMENT OF BASIC SCIENCE
Department Advisory Committee Meeting

Date: 01-12-2022
Time: 10:00 AM

Venue: Physics Laboratory

CITY

ENGINEERING COLLEGE

List of DAC Members
Sl. No | Member Name Designation Role Signature
| Dr. Rajasckhar. P HOD & Professor Convenor m
2 Dr. Jyothi. P HOD & Professor Member D W /ﬂlk \; S
3 Mrs. Nagasree G Assistant Professor Member ? %/
4 Dr. Sunitha. N Assaciate Professor Member =% Cy’
5 Mrs. Vanitha. G R Assistant Professor Member .
6 Mr. Rekha, R Assistant Professor | Member \{bfh’—
i Mrs. Anitha. C. V Assistant Professor Member %‘f ;
8 Ms. Janavi. R Assistant Professor Member & =
11 Mr. Arjun Assistant Professor Member ﬁ,
12 Mr. Sadashiva. R Assistant Professor Member Q .m\”
13 Mr. Dinesh Assistant Professor Member W
14. Mr. Sudish Kumar. N TCS, Manager. Member

Agenda of the Meeting:

Commencement of classes for 1% semester students from 14™ December 2022.
Phase I Student Induction Programme for 1*' semester stadents on 5™ to 13" December

2022.

Conduction of Talents day

Organizing value added courses/ circular courses in the curriculum like Basic

Entrepreneurship Skills, Personal Enrichment Skills.

National Mathematics Day is celebrated on 22 December to mark the birth anniversary
of legendary Indian mathematician, Srinivasa Ramanujan as to be celebrated as
Ramanujam Day on 22/12/2022.

ATTESTED copy
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Minutes of Meeting:

CITY

ENGINEERING COLLEGE

The members discussed suggestions for improvement and reviewed the meeting agenda.

The committee decided to organize value added course on Basic Entrepreneurship

Skills, Personal Enrichment Skills by considering industry expert views from 20% to

24" February, 2023.

It was proposed to conduct Ramanujamm Day on 22/12/2022 to mark the birth

anniversary of legendary Indian mathematician, Srinivasa Ramanujan.

It was discussed to conduct Talents Day and sports day.

Eo b s Bl

Convenor

Dr. Rajasekhar. P
Department of Chemistry

Dr P. RAJASEKHAR,
M.Sc; M.PhE PR.D
HMEAD OF THE DEPT. OF CHEMISTRY
£ITY ENGINEERING COLLEGE,
Ooddasafiasandre, Kanakapura Main Road
BANGALORE - 560 082.
Ph (O) 26669313 (M) 92428 92734

<

H
Dr. Jyothi P
Department of Mathematics

HCD Department of Mathematics
City Engineering Coilege
Coddaraliasancra, Bangalicre-(2

ATTESTED copy
s .‘L.Q*'J" '

PRINCIPAL

CITY ENGINEER|
HKanakapura Main Hoad!rgigngagkl-&gosogi



ci)al,ezjj,dai)é

mo@,é ALV ADRI[OW

(e &3 aln eBJabab 0F v O viiobd smerud Ueertlod pdBTed o, 28 dme.vab)

VISVESVARAYA TECHNOLOGICAL UNIVERSITY

(State University of Government of Karnataka Established as per the VITU Act, 1994)
“InanaSangama” Belagavi-590018, Karnataka, India

Prof. Dr. B. E. Rangaswamy, pn.n.
REGISTRAR(1/C)

Phone: (0831) 2498100
Fax : (0831) 2405467

REF: VTU/BGM/ACA/2022-23/ 2419}

Revised-NOTIFICATION
Subject: - Revised-Academic Calendar of 1st¢ semesters of B.E./B.Tech./B.Arch./B.Plan,,

programs of University regarding...

DATE 4 Q NOV 20U

Reference: The Hon'ble Vice-Chancellor’s approval dated: 18.11.2022

The revised-academic calendar concerned to 1st semester of B.E./B.Tech./B.Arch./B.Plan,

programs of University for academic year 2022-23 are hereby notified as mentioned below;

p— ——

Details

**Induction Program

Commencement of
I semester Classes
I S
Last Working
day of | Semester
Practical
Examinations

Theory
Examinations

Commencement
of Il Semester

I semester

B.E./B.Tech.

01.12.2022
To
10.12.2022

12.12.2022

31.03.2023

03.04.2023
To

14.04.2023 |

17.04.2023
To

10.05.2023

15.05.2023

Revised Academic Calendar for I Semester of UG programs [
for the Academic Year 2022-23 (Tentative)

I semester
B.Arch.

01.12.2022
To

10122022

12.12.2022

31.03.2023

03.04.2023
To
14.04.2023
17.04.2023
To

10.05.2023 |

15.05.2023

1 01.12.2022

| 03.04.2023

| 14.04.2023

I semester
B.Plan

To
10.12.2022

12.12.2022

31.03.2023

To
17.04.2023
To
10.05.2023

15.05.2023

Please Note:

e The academic sessions for ODD semesters should commence on the date mentioned above.

** Induction Program shall be conducted for 10 days at the beginning of 1*! semester and 11 days at the

beginning of the 2md semester.

L—

1/2

ATTESTED copy

S o,

PRINCIPAL

CITY ENGINEER
Kanakapura Main Raadl.'uﬂg;n&igrlé[:ég)g‘



During the induction program, college must brief about the new curriculum implemented from the

'

academic year 2022-23.

The Institute needs to function for six days a week with Saturday being half a working day. #if
required, the college can also plan to have extra classes on Saturday afternoons and Sundays full
day to complete academic activities within the duration mentioned.

The faculty/staff shall be available to undertake any work assigned by the university.

Notification regarding the Calendar of Events relating to the conduct of University Examinations
will be issued by the Registrar (Evaluation) from time to time.

Academic Calendar may be modified based on guidelines/directions issued in the future by
MHRD/UGC/AICTE /State Government.

Academic Calendar is also applicable for Autonomous Colleges. If any changes are to be effected
by Autonomous Colleges in the academic terms and examination schedule, they could do so with
the approval of the University.

AICTE Activity point details circular will be issued by the Registrar's office separately.

If any clarification/correction, please email to - sbhvtuso@yahoo.com

The Principals of Affiliated, Constituent and Autonomous Engineering Colleges, Chairpersons of the
University departments are hereby informed to bring the academic calendar to the notice of all

concerned.

Copy to.

(5, IS VU N

.-u.l _c‘\

8.

Sd/-
REGISTRAR

The Principals of all affiliated/ constituent /Autonomous Engineering Colleges under the ambit of
VTU Belagavi.

The chairperson, of the Department of Mechanical Engineering /Civil Engineering /Computer
Science and Engineering, Electronics & Communication Engineering of the University.
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SancaLone

ACADEMIC YEAR: 2022-23

DEPARTMENT OF APPLIED SCIENCE & HUMANITIES
COURSE PREFERENCE

Name of the Faculty: Dr. Sujatha K

Designation: Professor and HOD

S1. No Course Code and Name Year/Semester

l. BPHYS102 Applied Physics for EEE Scheme | 2022/1
For C sections

_é"" B
HOD Signature of Faculty
Department of Physics Department of Physics
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SancaLone

ACADEMIC YEAR: 2022-23

DEPARTMENT OF APPLIED SCIENCE & HUMANITIES
COURSE PREFERENCE

Name of the Faculty: Mrs. Nagasree G

Designation: Assistant Professor

S1. No Course Code and Name Year/Semester

l. BPHS102 Applied Physics for Computer 2022/1
Science & Engineering Scheme
For A, B section

YIS (A

HOD Signature of Faculty

Department of Physics Department of Physics

ATTESTED copy

Ao

-~ | o §
<\ O

PRINCIPAL

CITY ENGINEERIN 3
HKanakapura Main Raad, 3&&%&":5%1



CITY

ENGINEERING COLLEGE

SancaLone

ACADEMIC YEAR: 2022-23

DEPARTMENT OF APPLIED SCIENCE & HUMANITIES
COURSE PREFERENCE

Name of the Faculty: Mr. Dinesh S

Designation: Assistant Professor

S1. No Course Code and Name Year/Semester

l. BPHYSL102, BPHYEL102 Applied Physics | 2022/1
for Computer Science & Engineering Scheme
and EEE Scheme - Laboratory

M P

HOD Signature of Faculty

Department of Physics Department of Physics

ATTESTED copy

\, . LA AAA
AN
oy ENGPR!NCIF’AL
INE =
Kanakapura Main Ri%lﬁgwg,gk%ﬁ.?(gﬁ



CITY

ENGINEERING COLLEGE

TIME TABLE -FIRST SEMESTER DECEMBER - 2022-23

PHYSICS CYCLE

SECTION: A BRANCH: AlI&ML ROOM NO: 007
DAY | 9:00-10:00 10:00-11:00 | 11:00-11:15 11121155 12:15-1:15 1:15-2:00 | 2:00-3:00 3:00-4:00 4:00-5:00
MON ESC144 PHYS MATS KSK €---PHYL/POPL/MATL /A1/A2/A3--->
TUE POP <PHYL/ POPL /MATL /A2/A3/A1->
WED PHYS ETC15H if: MATS ENG 5 €&---PHYL/POPL/MATL /A3/AL/A2---->
L pa
THU POP IDT % ESC144 PHYS =
FRI ETC15H ETC15H MATS KAN(KBK) DEPT/COLLEGE ACTIVITIES/
Proctor Meeting
SAT ESC144 MATS(T) PHY (T) A1/A2/A3 LIBRARY
NO. OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
BMATS101 Mathematics for CSE Stream 4 Rekha.R
BPHYS102 Physics for CSE Stream 4 Nagashree.G
BPOPS103 Principles of Programming using C 2 Arshiya
BESCK104D Introduction to Mechanical Engineering 3 Mathenullah Shariff
BETCK105H Introduction to Internet of Things 3 Deepika
BENGK106 Communicative English 1 Arjun
BKSKK107/BKBKK107 | Samskruthika Kannada/ Balake Kannada 1 Deepa.G
BIDTK158 Innovation & Design Thinking 1 Manjunath
MATL Mat Lab 3x3 Anitha/ Janavi
PHYL Physics Lab 3x3 Dr. K. Sujatha / Nagashree. G
POPL C-Programming Lab 3x3 Arshiya /Gangappa. D

M-

HOD
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CITY

ENGINEERING COLLEGE

TIMETABLE —FIRST SEMESTER - DECEMBER - 2022-23
PHYSICS CYCLE

SECTION: B BRANCH: IS ROOM NO: A006
DAY 9:0010:00 | 10:00-11:00 | 11:00-11:15 | oo 12:15-1:15 1:152:00 | 2:00-3:00 | 3:00-4:00 | 4:00-5:00
MON ETC15H MATS POP PHYS
TUE ETC15H ETC15H KSK POP €<-PHYL/ POPL/MATL /B1/B2/B3->
WED ESC144 €PHYL/ o POPL /MATL /B2/B3/B1->
T
THU MATS PHYS ﬁ ENG S €- PHYL/POPL/MATL/B3/B1/B2->
% ESC144 >
FRI PHYS ESC144 - MATS KAN(KBK) DEPT/COLLEGE ACTIVITIES/
Proctor Meeting
SAT MATS(T) | PHY(T) IDT B1/B2/B3
LIBRARY
NO OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
BMATS101 Mathematics for CSE Stream 4 Anitha
BPHYS102 Physics for CSE Stream 4 Nagashree.G
BPOPS103 Principles of Programming using C 2 Arshiya
BESCK104D Introduction to Mechanical Engineering 3 Harsha Vardhan.U
BETCK105H Introduction to Internet of Things 3 Deepika
BENGK106 Communicative English 1 Arjun
BKSKK107/BKBKK107 | Samskruthika Kannada/ Balake Kannada 1 Deepa.G
BIDTK158 Innovation & Design Thinking 1 Manjunath
MATL Mat Lab 3x3 Anitha / Janavi
PHYL Physics Lab 3x3 Dr. K Sujatha / Nagashree.G
POPL C-Programming Lab 3x3 Arshiya /Gangappa. D
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CITY

ENGINEERING COLLEGE

TIMETABLE —FIRST SEMESTER - DECEMBER - 2022-23
PHYSICS CYCLE

SECTION: C BRANCH: EC ROOM NO: A005
DAY 9:00-10:00 10:00-11:00 11:00-11:15 11:15-12:15 12:15-1:15 1:15-2:00 2:00-3:00 3:00-4:00 4:00-5:00
MON ESC145 €< PHYL/ CPL /MATL/C1/C2/C3~> BEE ENG
TUE PHYE ESC145 MATE BEE
WED ETC15H MATE § BEE PHYE 5 DEPT/COLLEGE ACTIVITIES/LIBRARY
w P
THU ETC15H < PHYL/ % CPL /MATL/C2/C3/C1> 3
FRI MATE PHYE KSK KAN(KBK) <-PHYL/ CPL/MATL/C3/C1/ C2->
Proctor Meeting
SAT PHYE(T) MAT(T) ETC15H IDT C1/C2/C3
NO OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
BMATS101 Mathematics for EEE Stream 4 Dr. Jyothi.P
BPHYS102 Physics for EEE Stream 4 Dr. K. Sujatha
BPOPS103 Basic Electronics 3 Dr. Ravindra.
BESCK104D Introduction to C-Programming 3 Gangappa. D
BETCK105H Introduction to Internet of Things 3 Deepika
BENGK106 Communicative English 1 Arjun
BKSKK107/BKBKK107 Samskruthika Kannada/ Balake Kannada 1 Deepa.G
BIDTK158 Innovation & Design Thinking 1 Manjunath
MATL Mat Lab 3x3 Anitha / Janavi
PHYL Physics Lab 3x3 Dr. K Sujatha / Nagashree. G
POPL C-Programming Lab 3x3 Gangappa. D /Arshiya
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SangaLors

CITY

ENGINEERING COLLEGE

TIMETABLE —FIRST SEMESTER - DECEMBER - 2022-23

PHYSICS CYCLE
Dr. K. Sujatha SUBJECT CODE: BPHYE102 BRANCH: EC

DAY 9:00-10:00 | 10:00-11:00 | 11:00-11:15 | 11:15-12:15 | 12:15-1:15 | 1:15-2:00 | 2:00-3:00 | 3:00-4:00 4:00-5:00
MON €PHYL/C1 PHYL Cl---am N

TUE C <PHYL A2 PHYL A2--—---- S
WED < C L NI\ N— >
THU €PHYL/C2 l;‘; PHYL C2-------- > §

FRI C € PHYL/C3------------- >
SAT C(T) PrO(C:tlo/E: I;/I/ée;mg

M2

HOD
Dr. K. Sujatha

(@’ > Wﬁ'“:fgmsz::\\ :

CITY ENGINEERING COLLEGE

Kanakaputa Main Roau, BANGALORE - 500 061
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Mrs. Nagashree. G

SangaLors

CITY

ENGINEERING COLLEGE

TIME TABLE -FIRST SEMESTER DECEMBER - 2022-23
PHYSICS CYCLE

SUBJECT CODE: BPHYS102

BRANCH: AIML&IS

DAY 9:00-10:00 10:00-11:00 11:00-11:15 1112:_1155- 12:15-1:15 1:15-2:00 | 2:00-3:00 3:00-4:00 4:00-5:00
MON A B < PHYL/A1 >
TUE < PHYL/B1 -
WED A €PHYL/B2 ﬁ PHYL/B2-------- > z

L P
THU B o A 3 €« PHYL/B3 >
FRI B

Proctor Meeting
AT B(D A(T) Al/A2/A3
23— ) o

HOD

Dr. K. Sujatha

CITY ENGINEERING COLLEGE ™ \

Kanakaputa Main Roay, BANGALORE - 500 091

PRINCIPAL
Dr. Tippeswamy H N
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CITY

ENGINEERING COLLEGE

SangaLors

TIMETABLE —FIRST SEMESTER - DECEMBER - 2022-23
PHYSICS CYCLE

BRANCH: AIML, IS&EC

Mr. Dinesh S APPLIED PHYSICS LAB
DAY 9:00-10:00 10:00-11:00 11:00-11:15 | 11:15-12:15 | 12:15-1:15 | 1:15-2:00 | 2:00-3:00 | 3:00-4:00 4:00-5:00
MON <PHYL C1 PHYL C1-------- > L SEE R PHYL/Al---—------ >
TUE €PHYL A2 PHYL A2--------- > L PHYL/B1----------- >
\v4
WED €PHYL/B2 < PHYL/B2-------- > é L PHYL/A3--------- >
THU €PHYL C2 & PHYL C2-------- > 3 L — PHYL/B---------- >
FRI € PHYL/C3-------- >
SAT
=t

M2

HOD
Dr. K. Sujatha

CITY ENGINEERING COLLEGE ™.

Kanakapura Main Roav, BANGALORE - 500 091

PRINCIPAL
Dr. Tippeswamy H N
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Course Title: Applied Physics for CSE Stream

Course Code: BPHYS102/202 CIE Marks 50
Course Type Integrated SEE Marks 50
(Theory/Practical/Integrated ) Total Marks 100
Teaching Hours/Week (L:T:P: S) 2:2:2:0 Exam Hours 03
Total Hours of Pedagogy 40 hours Theory + 10-12 Lab slots | Credits 04

Course objectives
To study the essentials of photonics and its application in computer science.

To study the principles of quantum mechanics and its application in quantum computing.
To study the electrical properties of materials
To study the essentials of physics for computational aspects like design and data analysis.

Teaching-Learning Process
These are sample Strategies, which teacher can use to accelerate the attainment of the various course outcomes and

make Teaching —Learning more effective
1. Flipped Class
Chalk and Talk
Blended Mode of Teaching and Learning
Simulations, Interactive Simulations and Animations
NPTEL and Other Videos for theory topics
Smart Class Room
Lab Experiment Videos

Noappwh

Module-1 (8 Hours)

Laser and Optical Fibers:

LASER: Characteristic properties of a LASER beam, Interaction of Radiation with Matter, Einstein’s A and B
Coefficients and Expression for Energy Density (Derivation), Laser Action, Population Inversion, Metastable State,
Requisites of a laser system, Semiconductor Diode Laser, Applications: Bar code scanner, Laser Printer, Laser
Cooling(Qualitative), Numerical Problems.

Optical Fiber: Principle and Structure, Propagation of Light, Acceptance angle and Numerical Aperture (NA),
Derivation of Expression for NA, Modes of Propagation, RI Profile, Classification of Optical Fibers, Attenuation and
Fiber Losses, Applications: Fiber Optic networking, Fiber Optic Communication. Numerical Problems

Pre requisite:Properties of light
Self-learning: Total Internal Reflection

Module-2 (8 Hours)

Quantum Mechanics:

de Broglie Hypothesis and Matter Waves, de Broglie wavelength and derivation of expression by analogy, Phase
Velocity and Group Velocity, Heisenberg’s Uncertainty Principle and its application (Non existence of electron inside
the nucleus - Non Relativistic), Principle of Complementarity, Wave Function, Time independent Schrédinger wave
equation (Derivation), Physical Significance of a wave function and Born Interpretation, Expectation value, Eigen
functions and Eigen Values, Particle inside one dimensional infinite potential well, Quantization of Energy States,
Waveforms and Probabilities. Numerical Problems.

Pre requisite:Wave—Particle dualism
Self-learning: de Broglie Hypothesis

Module-3 (8 Hours)

Quantum Computing:

Principles of Quantum Information & Quantum Computing:

Introduction to Quantum Computing, Moore’s law & its end, Differences between Classical & Quantum computing.
Concept of qubit and its properties. Representation of qubit by Bloch sphere. Single and Two qubits. Extension to N
qubits.

Dirac representation and matrix operations: ATTESTED COpY
Matrix representation of 0 and 1 States, Identity Operator 1, Applying | to|0)and |1) states, Pauli Matrices and it
1 r:ﬁwmmg
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operations on |0)and |1)states, Explanation of i) Conjugate of a matrix and ii) Transpose of a matrix. Unitary matrix
U, Examples: Row and Column Matrices and their multiplication (Inner Product), Probability, and Quantum
Superposition, normalization rule. Orthogonality, Orthonormality. Numerical Problems

Quantum Gates:

Single Qubit Gates: Quantum Not Gate, Pauli — X, Y and Z Gates, Hadamard Gate, Phase Gate (or S Gate), T Gate
Multiple Qubit Gates:Controlled gate, CNOT Gate, (Discussion for 4 different input states). Representation of Swap
gate, Controlled -Z gate, Toffoli gate.

Pre requisites: Matrices
Self-learning: Moore’s law

Module-4 (8 Hours)
Electrical Properties of Materials and Applications
Electrical Conductivity in metals
Resistivity and Mobility, Concept of Phonon, Matheissen’s rule, Failures of Classical Free Electron Theory,
Assumptions of Quantum Free Electron Theory, Fermi Energy, Density of States, Fermi Factor, Variation of Fermi
Factor With Temperature and Energy. Numerical Problems.
Superconductivity
Introduction to Super Conductors, Temperature dependence of resistivity, Meissner’s Effect, Critical Field,
Temperature dependence of Critical field, Types of Super Conductors, BCS theory (Qualitative), Quantum
Tunnelling, High Temperature superconductivity, Josephson Junctions (Qualitative)), DC and RF SQUIDs
(Qualitative), Applications in Quantum Computing: Charge, Phase and Flux qubits, Numerical Problems.

Pre requisites:Basics of Electrical conductivity
Self-learning: Resistivity and Mobility

Module-5 (8 hours)

Applications of Physics in computing:

Physics of Animation:

Taxonomy of physics based animation methods, Frames, Frames per Second, Size and Scale, Weight and Strength,
Motion and Timing in Animations, Constant Force and Acceleration, The Odd rule, Odd-rule Scenarios, Motion
Graphs, Examples of Character Animation: Jumping, Parts of Jump, Jump Magnification, Stop Time, Walking: Strides
and Steps, Walk Timing. Numerical Problems

Statistical Physics for Computing: Descriptive statistics and inferential statistics, Poisson distribution and modeling
the probability of proton decay, Normal Distributions (Bell Curves), Monte Carlo Method: Determination of Value of
7. Numerical Problems.

Pre requisites: Motion in one dimension, Probability
Self-learning: Frames, Frames per Second

Course outcome (Course Skill Set)

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

CO1 | Describe the principles of LASERS and Optical fibers and their relevant applications.

CO2 | Discuss the basic principles of the Quantum Mechanics and its application in Quantum Computing.

CO3 | Summarize the essential properties of superconductors and its applications in qubits.

CO4 | lllustrate the application of physics in design and data analysis.

CO5 | Practice working in groups to conduct experiments in physics and perform precise and honest measurements.

Assessment Details (both CIE and SEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). The minimum passing mark for the SEE is
35% of the maximum marks (18 marks out of 50). A student shall be deemed to have satisfied the academic requirements
and earned the credits allotted to each subject/ course if the student secures not less than 35% (18 Marks out of 50) in the
semester-end examination(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous
Internal Evaluation) and SEE (Semester End Examination) taken together. ATTESTED cop
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Continuous Internal Evaluation(CIE):
The CIE marks for the theory component of the 1C shall be 30 marks and for the laboratory component 20 Marks.

CIE for the theory component of the IC

Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%, 65-70%, and 90-100% respectively.
Two Assignments/two quizzes/ seminars/one field survey and report presentation/one-course project totalling 20
marks.

Total Marks scored (test + assignments) out of 80 shall be scaled down to 30 marks

CIE for the practical component of the IC

On completion of every experiment/program in the laboratory, the students shall be evaluated and marks shall be
awarded on the same day. The 15 marks are for conducting the experiment and preparation of the laboratory
record, the other 05 marks shall be for the test conducted at the end of the semester.

The CIE marks awarded in the case of the Practical component shall be based on the continuous evaluation of the
laboratory report. Each experiment report can be evaluated for 10 marks. Marks of all experiments’ write-ups are
added and scaled down to 15 marks.

The laboratory test (duration 03 hours) at the end of the 15" week of the semester /after completion of all the
experiments (whichever is early) shall be conducted for 50 marks and scaled down to 05 marks.

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory component of IC/IPCC

for 20 marks.
The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum marks) in the theory
component and 08 (40% of maximum marks) in the practical component. The laboratory component of the
IC/IPCC shall be for CIE only. However, in SEE, the questions from the laboratory component shall be included.
The maximum of 05 questions is to be set from the practical component of IC/IPCC, the total marks of all ques-
tions should not be more than 25 marks.

The theory component of the IC shall be for both CIE and SEE.

Semester End Examination(SEE):
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject
(duration 03 hours)
The question paper shall be set for 100 marks. The medium of the question paper shall be English/Kannada). The
duration of SEE is 03 hours.
The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The
students have to answer 5 full questions, selecting one full question from each module. The student has to answer
for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks.

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions), should have a mix of topics under that module.

Suggested Learning Resources:
Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)
1. Solid State Physics, S O Pillai, New Age International Private Limited, 8" Edition, 2018.

2. Engineering Physics by Gupta and Gour, Dhanpat Rai Publications, 2016 (Reprint).

3. A Textbook of Engineering Physics- M.N. Avadhanulu and P.G. Kshirsagar, 10th revised Ed, S. Chand. &
Company Ltd, New Delhi.

4. Concepts of Modern Physics, Aurthur Beiser, McGrawhill, 6™ Edition, 2009.

5. Lasers and Non Linear Optics, B B Loud, New age international, 2011 edition.

6. A Textbook of Engineering Physics by M.N. Avadhanulu, P G. Kshirsagar and T V S Arun Murthy, Eleventh
edition, S Chand and Company Ltd. New Delhi-110055.

7. Quantum Computation and Quantum Information, Michael A. Nielsen & Isaac L. Chuang, Cambridge Universities
Press, 2010 Edition. ATTESTED copy
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8. Quantum Computing, Vishal Sahani, McGraw Hill Education, 2007 Edition.

9. Quantum Computing — A Beginner’s Introduction, Parag K Lala, Indian Edition, Mc GrawHill, Reprint 2020.

10. Engineering Physics, S P Basavaraj, 2005 Edition, Subhash Stores.

11. Physics for Animators, Michele Bousquet with Alejandro Garcia, CRC Press, Taylor & Francis, 2016.

12. Quantum Computation and Logic: How Quantum Computers Have Inspired Logical Investigations,Maria Luisa
Dalla Chiara, Roberto Giuntini, Roberto Leporini, Giuseppe Sergioli, TrendsinLogic, Volume 48, Springer.

13. Statistical Physics: Berkely Physics Course, Volume 5, F. Reif, McGraw Hill.

14. Introduction to Superconductivity, Michael Tinkham, McGraw Hill, INC, Il Edition

Web links and Video Lectures (e-Resources):

LASER: https://www.youtube.com/watch?v=WgzynezPiyc

Superconductivity : https://www.youtube.com/watch?v=MT5XI5ppn48
Optical Fiber : https://www.youtube.com/watch?v=N_KA8EpCUQo
Quantum Mechanics : https://www.youtube.com/watch?v=p7bzE1ES5PMY &t=136s

Quantum Computing : https://www.youtube.com/watch?v=jHoEjvuPoB8

Quantum Computing :https://www.youtube.com/watch?v=ZuvCUU2jD30

Physics of Animation : https://www.youtube.com/watch?v=kjlkaA 8Fu4

Statistical Physics Simulation : https://phet.colorado.edu/sims/html/plinko-probability/latest/plinko-

probability_en.html

NPTEL Supercoductivity:https://archive.nptel.ac.in/courses/115/103/115103108/
NPTEL Quantum Computing : https://archive.nptel.ac.in/courses/115/101/115101092
Virtual LAB :https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
Virtual LAB : https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
http://nptel.ac.in https://swayam.gov.in

https://virtuallabs.merlot.org/vl_physics.html
https://phet.colorado.edu

https://www.myphysicslab.com

ATTESTED copy
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https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&amp;field-author=Michael%2BTinkham&amp;search-alias=stripbooks
http://www.youtube.com/watch?v=WgzynezPiyc
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https://vlab.amrita.edu/index.php?sub=1&amp;brch=189&amp;sim=343&amp;cnt=1
http://nptel.ac.in/
https://swayam.gov.in/
https://phet.colorado.edu/
https://www.myphysicslab.com/
https://www.myphysicslab.com/

Laboratory Component:
Any Ten Experiments have to be completed from the list of experiments
Note: The experiments have to be classified into

a)
b)
c)
d)

Exercise
Demonstration
Structured Inquiry
Open Ended

Based on the convenience classify the following experiments into above categories. Select at least one
simulation/spreadsheet activity.

No apewhPE

© @

10.
11.
12.
13.
14.
15.
16.

List of Experiments
Determination of wavelength of LASER using Diffraction Grating.

Determination of acceptance angle and numerical aperture of the given Optical Fiber.

Determination of Magnetic Flux Density at any point along the axis of a circular coil.

Determination of resistivity of a semiconductor by Four Probe Method

Study the 1-V Characteristics of the Given Bipolar Junction Transistor.

Determination of dielectric constant of the material of capacitor by Charging and Discharging method.
Study the Characteristics of a Photo-Diode and to determine the power responsivity / Verification of Inverse
Square Law of Intensity of Light.

Study the frequency response of Series & Parallel LCR circuits.

Determination of Planck’s Constant using LEDs.

Determination of Fermi Energy of Copper.

Identification of circuit elements in a Black Box and determination of values of the components.
Determination of Energy gap of the given Semiconductor.

Step Interactive Physical Simulations.

Study of motion using spread Sheets

Study of Application of Statistics using spread sheets

PHET Interactive
Simulations(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html,prototype)

COs and POs Mapping (Individual teacher has to fill up)

POs
COs 7 2 3 4 5 6 7 8 9 10 11 1
col | 3 2 - - - i - - - - - 2
co2 | 3 3 - - - i - - - - - 2
co3 | 3 3 - - - i - - - - - 2
co4 | 3 2 1 - 1 i - - - - - 2
cos | 3 2 1 - 2 i - 3 3 - - 2

Level 3- Highly Mapped,  Level 2-Moderately Mapped, Level 1-Low Mapped,

Note : The CO-PO mapping values are indicative. The course coordinator can alter the mapping using Competency and
Performance Indicators mentioned in the AICTE Exam reforms.
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CITY

ENGINEERING COLLEGE

DEPARTMENT OF PHYSICS
LESSON PLAN FOR EVEN SEMESTER FOR ACADEMIC YEAR 2022 - 2023

Course Title: Applied Physics for CSE stream

Course Code : BPHYS102

Total contact hours: L:T:P:S :: 2:2:2:0

Course Type : Integrated

CIE Marks : 50

SEE Marks :50

Total Marks : 100

Semester: |

Academic year : 2022-2023

Dinesh S

Lesson plan Author: Dr. K Sujatha, Nagasree G,

Date :14/12/2022

Course Objective:

e To study the essentials of photonics and its application in computer science.
e To study the principles of quantum mechanics and its application in quantum computing.
e To study the electrical properties of materials

e To study the essentials of physics for computational aspects like design and data analysis.

Course OQutcomes:

After studying this course, students will be able to:
CO1- Describe the principles of LASERS and Optical fibers and their relevant applications.

CO2 -Discuss the basic principles of the Quantum Mechanics and its application in Quantum

Computing.

CO3- Summarize the essential properties of superconductors and its applications in qubits.

CO4- lllustrate the application of physics in design and data analysis.
CO5- Practice working in groups to conduct experiments in physics and perform precise and honest

measurements.
MODULE-1
Week Days/ Contents of Module Bloom’s Course
Date Lasers and Optical Fibers Taxonomy Outcome
Level (CO)
1 1 Characteristic properties of a LASER R,U COo1
beam, Interaction of Radiation with
Matter, Einstein’s A and B
2 Coefficients and Expression for Energy | R,U Cco1
Density (Derivation), Laser Action,
3 Population Inversion, Metastable R,U co1
State, Requisites of a laser system,
4 Semiconductor Diode Laser, R,UE,C
Applications: Bar code scanner, Laser Co1
Printer, Laser Cooling(Qualitative),
Numerical Problems
2 1 Principle and Structure, Propagation R,U CO1
of Light,
2 Acceptance angle and Numerical R,U CO1
Aperture (NA),
3 Derivation of Expression for NA, R,U Cco1
Modes of Propagation, RI Profile,
Classification of Optical Fibers,
4 Attenuation and Fiber Losses, R,U co1
Applications: Fiber Optic networking,
Fiber Optic Communication.
Numerical Problems
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MODULE-2

Week | Days/ | Contents of Module Bloom’s Course
Date Quantum Mechanics Taxonomy | Outcome
Level (CO)
3 1 de Broglie Hypothesis and Matter R,U CO2
Waves, de Broglie wavelength
2 derivation of expression by analogy, R,U CO2
Phase Velocity and Group Velocity
3 Heisenberg’s Uncertainty Principle and | R,U CO2
its application (Non existence of
electron inside the nucleus - Non
Relativistic),
4 Principle of Complementarity, Wave R,U CO2
Function, Time independent
Schrédinger wave equation
(Derivation)
4 1 Physical Significance of a wave R,U CO2
function and Born Interpretation
2 Expectation value, Eigen functions and | R,U CO2
Eigen Values,
3 Particle inside one dimensional infinite | R,U CO2
potential well,
4 Quantization of Energy States, R,U CO2
Waveforms and Probabilities.
Numerical Problems
MODULE-3
Week Days/ | Contents of Module Bloom’s Course
Date Quantum Computing Taxonomy Outcome
Level (CO)
5 1 Introduction to Quantum Computing, | R,U COo2
Moore’s law & its end
2 Differences between Classical & Quantum | R,U CO2
computing. Concept of qubit and its
properties.
3 Representation of qubit by Bloch sphere. | R,U,E CO2
Single and Two qubits. Extension to N
qubits.
4 Matrix representation of 0 and 1 States, | R,U CO2
Identity Operator |, Applying | to|0)and |1)
states, Pauli Matrices and its operations on
|0)and | 1)states,
6 1 Explanation of i) Conjugate of a matrixand | R,U CO2
ii) Transpose of a matrix. Unitary matrix U,
Examples: Row and Column Matrices and
their multiplication (Inner Product),
2 Probability, and Quantum Superposition, R,U CO2
normalization rule. Orthogonality,
Orthonormality. Numerical Problems
3 Single Qubit Gates: Quantum Not Gate, R,U CO2
Pauli — X, Y and Z Gates, Hadamard Gate,
Phase Gate (or S Gate), T Gate
4 Multiple Qubit Gates: Controlled gate, R,U CO2

CNOT Gate, (Discussion for 4 different
input states). Representation of Swap gate,
Controlled -Z gate, Toffoli gate.
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MODULE-4

ATTESTED copy

Week | Days/ | Contents of Module Bloom’s Course
Date | Electrical Properties of Materials | Taxonomy | Outcome
and Applications Level (CO)
7 1 Resistivity and Mobility, Concept of | R,U, CO3
Phonon, Matheissen’s rule,
2 Failures of Classical Free Electron | R,U CO3
Theory
3 Assumptions of Quantum Free Electron | R,U COo3
Theory, Fermi Energy, Density of States,
4 Fermi Factor, Variation of Fermi Factor | R,U CO3
With  Temperature and Energy.
Numerical Problems
8 1 Introduction to Super Conductors, | R,U COs3
Temperature dependence of resistivity
2 Meissner’'s  Effect, Critical Field, | R,U COs3
Temperature dependence of Critical
field, Types of Super Conductors, BCS
theory (Qualitative)
3 Quantum Tunnelling, High | R,U COo3
Temperature superconductivity,
Josephson Junctions (Qualitative), DC
and RF SQUIDs (Qualitative),
4 Applications in Quantum Computing: R,U COo3
Charge, Phase and Flux qubits,
Numerical Problems.
MODULE-5
Week | Days/ | Contents of Module Bloom’s Course
Date | Applications of  Physics in | Taxonomy | Outcome
computing Level (CO)
9 1 Taxonomy of physics based animation | R,U,A2 CO4
methods, Frames, Frames per Second,
Size and Scale
2 Weight and Strength, Motion and | R,U CO4
Timing in Animations, Constant Force
and Acceleration,
3 The Odd rule, Odd-rule Scenarios, | R,U CO4
Motion Graphs, Examples of Character
Animation:
4 Jumping, Parts of Jump, Jump |R,U CO4
Magnification, Stop Time, Walking:
Strides and Steps, Walk Timing
10 1 Numerical Problems R,U,E CoO4
2 Descriptive statistics and inferential | R,U CO4
statistics, Poisson distribution and
modeling the probability of proton
decay,
3 Normal Distributions (Bell Curves), | R,U CO4
Monte Carlo Method: Determination of
Value of it
4 Numerical Problems R,U CO4
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Bloom’s Taxonomy Level :R-Remembering U-Understanding A1-Applying
A2-Analysing

E-valuating C-Creating

Suggested Learning Resources:

Books (Title of the Book/Name of the author/Name of the publisher/Edition and Year)

1. Solid State Physics, S O Pillai, New Age International Private Limited, 8th Edition, 2018.
2. Engineering Physics by Gupta and Gour, Dhanpat Rai Publications, 2016 (Reprint).

3. A Textbook of Engineering Physics- M.N. Avadhanulu and P.G. Kshirsagar, 10th revised Ed,
S. Chand. & Company Ltd, New Delhi.

4. A Textbook of Engineering Physics by M.N. Avadhanulu, P G. Kshirsagar and TV S Arun
Murthy, Eleventh edition, S Chand and Company Ltd. New Delhi-110055.

5. Quantum Computation and Quantum Information, Michael A. Nielsen & Isaac L. Chuang,
Cambridge Universities Press, 2010 Edition. 26.10.2022 4

6. Quantum Computing, Vishal Sahani, McGraw Hill Education, 2007 Edition.

7 Quantum Computing — A Beginner’s Introduction, Parag K Lala, Indian Edition, Mc
GrawHill, Reprint 2020.

8. Engineering Physics, S P Basavaraj, 2005 Edition, Subhash Stores.

9. Physics for Animators, Michele Bousquet with Alejandro Garcia, CRC Press, Taylor &
Francis, 2016.

10. Quantum Computation and Logic: How Quantum Computers Have Inspired Logical
Investigations, Maria Luisa Dalla Chiara, Roberto Giuntini, Roberto Leporini, Giuseppe
Sergioli, Trendsin Logic, Volume 48, Springer.

Web links and Video Lectures (e-Resources):
LASER: https://www.youtube.com/watch?v=WgzynezPiyc

Superconductivity : https://www.youtube.com/watch?v=MT5XI5ppn48

Optical Fiber : https://www.youtube.com/watch?v=N kA8EpCUQo

Quantum Mechanics : https://www.youtube.com/watch?v=p7bzE1ES5PMY&t=136s
Quantum Computing : https://www.youtube.com/watch?v=jHoEjvuPoB8

Physics of Animation : https://www.youtube.com/watch?v=kjlkaA 8Fu4

Statistical Physics Simulation : https://phet.colorado.edu/sims/html/plinko-
probability/latest/plinkoprobability_en.html

NPTEL Quantum Computing : https://archive.nptel.ac.in/courses/115/101/115101092
Virtual LAB :https://www.vlab.co.in/participating-institute-amrita-vishwa-vidyapeetham
Virtual LAB : https://vlab.amrita.edu/index.php?sub=1&brch=189&sim=343&cnt=1
Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
http://nptel.ac.in

https://swayam.gov.in

https://virtuallabs.merlot.org/vl physics.html

https://phet.colorado.edu

https://www.myphysicslab.com
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https://phet.colorado.edu/
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Sanc aLorS

Question Bank

Course Name: Applied Physics for CSE Stream Course Code: BPHYS102

Semester: I Section: A, B & C

Module-I

Laser and Optical Fibers:

1.

(9]

Explain the three possible ways through which radiation interacts with
matter.

Derive the expression for energy density by using Einstein’s coefficients.
Explain the requisites and conditions to obtain a laser beam.

Explain the construction and working of semiconductor laser with energy
level diagram.

. Explain the applications of lasers in

a) Bar code

b) Laser printer

c) Laser cooling
What is Numerical Aperture? Derive the expression for Numerical Aperture
with a neat diagram.
With neat diagrams explain the different types of optical fibers.

. What is attenuation. Explain the different types of attenuation mechanisms

with neat diagrams.

Write a note on applications of optical fibers in
a) Fiber optic networking

b) Point to point communication

10. Mention the advantages and disadvantages of optical fibers in point-to-

point communication.
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Module-I1

Quantum Mechanics:

1. Explain De-Broglie hypothesis and derive the expression for de Broglie
wavelength and what are the characteristics of matter waves.

2. Define phase velocity and group velocity and mention the expression for
the same.

3. State and explain Heisenberg’s uncertainty principle and its physical
significance.

4. Using uncertainty principle prove that free electron cannot exist inside
the nucleus.

5. What is a wave function and what are the properties of wave function.

6. Explain a) Max-Born interpretation b) Normalization.

7. Derive the expression for time independent Schrodinger wave equation
in one dimension.

8. Using the time independent Schrodinger wave equation obtain the
solution for normalized wave function.

9. Find eigenvalues and eigen functions for a particle in one dimensional
potential well.

10. Discuss the wave function probability densities and eigen energy values
for a free particle in a box by considering the ground state and first two
excited states.
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Module-IIT
Quantum Computing

1. State and explain Moore’s law.

2. Compare classical and quantum information.

3. Mention the differences between classical and quantum computing.

4. What is qubit? Mention the properties of qubits.

5. What is Block sphere? Represent the single qubit states |0> and |1> on the
Block sphere.

6. Discuss matrix form of single qubit, two qubit states and n-qubits.

7. Compose identity operator? Show that identity operator operates on the states
|0> and |1> leaves the same states.

8. Mention the Pauli matrices. Discuss the Pauli matrices operation on |0> and |1>
states.

9. Explain conjugate and transpose of matrix.

10. What are unitary, row and column matrix? What is the condition for matrix
multiplication or inner product? Give one example.

11. What is unitary operator? Show that U+U=UU+= I using the matrixA = [ cosf
isin@ isinf cos6 |.

12. Explain probability, normalisation, quantum superposition, orthogonally and
orthonormality.

13. Explain single qubit quantum NOT gate.

14. Mention unitary operator for Pauli X, Y, Z, and Hadamard quantum gates
using tensor product or outer product. Explain the operations of Pauli X, Y, Z, and
Hadamard quantum gates on |0> and |1> states. And represent the input and output
states on the Block sphere. 15. Obtain unitary operator for S (Swap) gate using
rotation unitary operatorRZ (@) =e (—i ¢ 2/) .0Z . Show thatT = S.

16. What are two qubit quantum logic gates? Discuss two qubit quantum NOT
gate or controlled NOT gate with four different input states.

17. Discuss two qubit quantum S gate or controlled S gate with four different
input states.

18. Discuss two qubit quantum Z gate or controlled Z gate with four different
input states.

19. What are three qubit quantum logic gates?

20. Discuss Toffoli or controlled controlled NOT or C2NOT gate with all different
8 (eight) input states.
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Module-1V

Electrical Properties of Materials and Applications:

. Explain in brief classical free electron theory of metals.

Explain the effect of temperature and impurity on electrical resistivity of
metals. (Matheissen’s rule)

. Explain the failures of classical free electron theory. What are the

assumptions of quantum free electron theory.

Explain fermi factor and variation of fermi factor with temperature with
suitable graph.

Explain the temperature dependence of resistivity of metals and
superconductors.

Explain BCS theory of superconductivity and formation of cooper pairs.
Explain Meissner’s effect with suitable diagram.

Explain critical field and temperature dependence of critical field.

Explain the different types of superconductors by giving examples of each
with suitable graphs.

10. Write a note on high temperature superconductors.

11.Explain quantum tunneling, Josephson junction and its types.
12.What is a SQUID. Explain DC and RF SQUIDS using diagrams.
13.Explain flux quantization with suitable diagram.

14.What are Qubits and explain flux, charge and phase Qubits.
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Module-V

Physics of Animation

. What is animation. Explain frame and frame per second.

Explain a) size and scale b) proportion & scale ¢) weight and strength.

. Explain motion and timing in animations

(Linear motion, uniform motion, slow in & slow out)
Elucidate constant force and acceleration.
Explain the odd rule, odd rule multiplier and odd rule scenarios with
examples.
Give a brief discussion about motion graphs.
Explain jumping and ports of jump in detail.
Explain jump magnification and acceleration.
Explain the calculation of push time stop time with examples.

10.Elucidate walking and explain strides and steps with neat diagram.
11.Distinguish between descriptive and inferential statistics.

12.Discuss the salient features of normal distribution using bell curves.
13.Mention the general pattern of monte Carlo method and hence determine the

value of 7.

14.Discuss modelling the probability for proton decay.
15.Explain Poisson distribution &mass function.

(A jvlw
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Mrs. Nagasree G Dr. Sujatha
Department of Physics Department of Physics
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Assignment Questions

Odd Semester 22-23

Course Name: Applied Physics for CSE Stream Course Code: BPHYS102
Semester: I Section: A, B & C

Module-I
Laser and Optical Fibers:

1. Derive the expression for energy density by using Einstein’s coefficients.
2. Explain the requisites and conditions to obtain a laser beam.
3. Explain the construction and working of semiconductor laser with energy
level diagram.
4. Explain the applications of lasers in
a) Bar code
b) Laser printer
c) Laser cooling
5. What is Numerical Aperture? Derive the expression for Numerical Aperture
with a neat diagram.
6. With neat diagrams explain the different types of optical fibers.
7. What is attenuation. Explain the different types of attenuation mechanisms
with neat diagrams.
8. Write a note on applications of optical fibers in
a) Fiber optic networking
b) Point to point communication
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Module-I1

Quantum Mechanics:

l.

Explain De-Broglie hypothesis and derive the expression for de Broglie
wavelength and what are the characteristics of matter waves.

State and explain Heisenberg’s uncertainty principle and its physical
significance.

. Using uncertainty principle prove that free electron cannot exist inside

the nucleus.
Explain a) Max-Born interpretation b) Normalization.

. Derive the expression for time independent Schrodinger wave equation

in one dimension.

Using the time independent Schrodinger wave equation obtain the
solution for normalized wave function.

Find eigenvalues and eigen functions for a particle in one dimensional
potential well.

Discuss the wave function probability densities and eigen energy values
for a free particle in a box by considering the ground state and first two
excited states.
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Module-IIT
Quantum Computing

1. State and explain Moore’s law.

2. Compare classical and quantum information.

3. Mention the differences between classical and quantum computing.

4. What is qubit? Mention the properties of qubits.

5. What is Block sphere? Represent the single qubit states |[0> and |1> on the
Block sphere.

6. Discuss matrix form of single qubit, two qubit states and n-qubits.

7. Compose identity operator? Show that identity operator operates on the states
|0> and |1> leaves the same states.

8. Mention the Pauli matrices. Discuss the Pauli matrices operation on |0> and |1>
states.

9. Explain conjugate and transpose of matrix.

10. What are unitary, row and column matrix? What is the condition for matrix
multiplication or inner product? Give one example.

11. What is unitary operator? Show that U+U=UU+= I using the matrixA = [ cosf
isinf isinf cosf |.

12. Explain probability, normalisation, quantum superposition, orthogonally and
orthonormality.

13. Explain single qubit quantum NOT gate.

14. Mention unitary operator for Pauli X, Y, Z, and Hadamard quantum gates
using tensor product or outer product. Explain the operations of Pauli X, Y, Z, and
Hadamard quantum gates on |0> and |1> states. And represent the input and output
states on the Block sphere. 15. Obtain unitary operator for S (Swap) gate using
rotation unitary operatorRZ (@) =e (—i ¢ 2/) .0Z . Show thatT = S.

16. What are two qubit quantum logic gates? Discuss two qubit quantum NOT
gate or controlled NOT gate with four different input states.

17. Discuss two qubit quantum S gate or controlled S gate with four different
input states.

18. Discuss two qubit quantum Z gate or controlled Z gate with four different
input states.
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Module-1V

Electrical Properties of Materials and Applications:

. Explain the failures of classical free electron theory. What are the

assumptions of quantum free electron theory.

. Explain fermi factor and variation of fermi factor with temperature with

suitable graph.

Explain the temperature dependence of resistivity of metals and
superconductors.

Explain BCS theory of superconductivity and formation of cooper pairs.
Explain Meissner’s effect with suitable diagram.

Explain critical field and temperature dependence of critical field.

Explain the different types of superconductors by giving examples of each
with suitable graphs.

Write a note on high temperature superconductors.

Explain quantum tunneling, Josephson junction and its types.

10.What is a SQUID. Explain DC and RF SQUIDS using diagrams.
11.Explain flux quantization with suitable diagram.
12.What are Qubits and explain flux, charge and phase Qubits.
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Physics of Animation

W N =

Module-V

CITY

ENGINEERING COLLEGE

. What is animation. Explain frame and frame per second.
. Explain a) size and scale b) proportion & scale c) weight and strength.
. Explain motion and timing in animations

(Linear motion, uniform motion, slow in & slow out)

4. Elucidate constant force and acceleration.

5. Explain the odd rule, odd rule multiplier and odd rule scenarios with

examples.

6. Give a brief discussion about motion graphs.
7. Explain jumping and ports of jump in detail.
8. Explain jump magnification and acceleration.

9. Explain the calculation of push time stop time with examples.
10.Elucidate walking and explain strides and steps with neat diagram.
11.Distinguish between descriptive and inferential statistics.

12.Discuss the salient features of normal distribution using bell curves.
13.Mention the general pattern of monte Carlo method and hence determine

the value of =.
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Mrs. Nagasree G
Department of Physics
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CITY ENGINEERING COLLEGE

I Internal Test

Course:- Physics for CSE stream, 22PHYS12

Programme:- AIML & IS
Sem & Sec:- Ist, A &B

Date:- 02/02/2023
Time:-10.30AM-12.00 PM
Max.Marks-40

Q.No. ANSWER ALL QUESTIONS MAR | CO’ | BT |
KS S Lev
-el |
PART-A _
l L | Derive the expression for energy density by using Einstein’s coefficients. ] 10 l COl l BT2J
OR
2.a) | Explain the application of lasers in Laser Printer with a suitable diagram . 5 |COl | BT3
b) The average output power of laser source emitting a laser beam of wavelength 5 COl1 | BTS
6328 A° is 5 mW. Find the number of photons emitted per second by the laser ‘
source. |
PART-B
" Derive tl?e expression for Numerical Aperture with neat diagram and 10 | col | BT2
explanation. |
OR
4.a) | Explain the construction and working principle of optical fibers. 5 | COl | BT2
) | Anoptical fiber has a core material with refractive index 1.55 and its cladding
has a refractive index of 1.50.The light is launched into it in air, Calculate its 5 | COl | BTS5
numerical aperture, the acceptance angle and also the fractional index change. ]
PART-C
- 4 Explain Heisenberg’s Uncertainty Principle and prove that electrons cannot ’
exists inside the nucleus. 10 | CO2 ‘ BT3 ‘
OR ' N
6.a) | Explain de-Broglie hypothesis and derive the expression for de-Broglie ]
wavelength . 5__ co2 Eﬂ 2
b) | Define group velocity and phase velocity and mention the expression. 5 | CO2 | BT]
PART-D
7.a) | Explain the different types of optical fibers. 6 | COl | BT?2
b) | Find the attenuation in an optical fiber of length 500m,when a light signal of col |BTs
power 100mW emerges out of the fiber \(’V)I}li‘l a power 90 mW. . 4 N e
| 8. | Explain the construction and working of Semiconductor Laser. 110 [col —ETFQ

Course outcomes:-

COI--- Describe the principles of Lasers and Optical Fibers and their relevant applications.
CO2— Discuss the basic principles of the Quantum mechanics and its applications in Quantum

Computing .

BT1—Knowledge BT2---Understand BT3---Apply

BTS5----Evaluate.
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Course: - Physics for CSE stream, BPHYS102
Program: - AIML & IS

Bfcle|] | [ [T T [ T ]

CITY ENGINEERING COLLEGE
IInd Internal Test

%

Date: - 02/03/2023
Time: -10.30AM-12.00 PM

Sem & Sec:-Ist, A& B Max.Marks-40
Q.No. ANSWER ALL QUESTIONS MARKS| CO’ | BT
S Level
PART-A
1. Derive_ Eigen energy values and Eigen functions for a particle in an infinite 10 | coz2 | BT3
potential well.
OR
2.a) | What is wavefunction. What are the properties of wavefunction. 6 |CO2 [BT2
b) | The ground state energy of an electron in an one dimensional infinite potential 4 | CO2 |BT5
well of width 2 A° is 16 eV. Find its third excited state energy. AR~eN
PART-B ~
3. Explain Fermi energy. Explain Fermi factor and variation of Fermi factor with 10 | co3 | BT2
temperature with suitable graph.
OR
4.a) | Explain Meissner’s effect with suitable diagram. CO3 | BT2
b) | Calculate the probability of an electron occupying an energy level 0.02 eV 4 | co3 | BTs
above the Fermi level at 200 K and 400 K in a material. - 9""_
PART-C e
- Explain different types of superconductors with graphs and examples. 10 | cos | BT2
Write a short note on high temperature superconductors.
OR
6.a) | What is a SQUID. Explain DC squids and RF squids with using diagrams. 6 |CO3 |BT2
b) | Lead has Superconducting transition temperature of 7.26K. If initial ﬂeld at 0 K 4 | co3 | BT
is 50 x 10® A/m, calculate the critical field at 6 K. 19 23 No AN
- PART-D
7. What are Qubits and Explain Charge Qubit, Flux Qubit and Phase Qubits using | 10 | -3 | g13
diagrams.
OR
8. Derive the expression for Time Independent Schrodinger wave equation in one 10 | cos | BT2
dimension. Mention the expression for three dimensions.

Course outcomes: -

CO2--- Discuss the basic principles of quantum mechanics and its applications in quantum computing.

CO3--- Summarize the essential properties of superconductors and its applications in qubits.
BT1—Knowledge BT2---Understand BT3---Apply BT4---- Analyzing BTS5----Evaluate.
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CITY ENGINEERING COLLEGE

Mird Internal Test /

Course:- Physics for CSE stream, BPHYS102 Date:- 08/04/2023
Programme:- AIML & IS Time:-10.30AM-12.00 PM
~Sem & Sec:- Ist, A &B Max.Marks-40 — e
| Q.No, ©  TANSWERALL QUESTIONS  |VARKY CO" | BT
3 o e em — o |8 | Level
. _ PART-A - -
I 1 'l) "xla{u and F\pldm \floore s law. N | 6 | C)]:O2 BT7
_IQ \hn\\ that S pate can be formed by connecum. t\w T Lalcs in sern,x ) | 4 !CO2 |BT5
) OR T
'2.2)  What is Animation. Explain Size and Scale ,Weight and Strength. 6 | CO4 | BT2
h) ' While animating a speeding up car the total distance travelled over 6 frames is 4 | CO4 | BTS
- | 23m.Culculate the base distance. S r S
S PART-B ) |
| 3.a) \\ hat is Qubit? Mention the properties of Qubits. 4 |CO2 |BT2
b)) \\ hat is Block Sphere? Represent single Qubit states [0>,/1> on Block Sphere. 6 [CO2 |BT3
OR
:_4.3) I _pldm the ca]cu[anon of Push time and Slop tlme with examples 6 [CO4 | BT2
b) l The jump animation is associated with a Push Time of 5 frames, Push Height ]
0.4m and Stop Height 0.5m.Calculate the Stop time. Express the Push Time 4 | CO4 | BTS5
| and Stop time in sec if the animation is played at 30 fps. o |
- PART-C
| 5. a) _‘:_Explain Conjugate , Transpose and Unitary of a matrix. 6 |cox | B2
— =
|I o i I Given A= [O _(-)l] Prove that AT=A 4 |coz | BT
. OR
6.a) Tr DmmLunsh between descriptive and inferential statistics. 6 | CO4 ‘TBTZ
b) ' “The number of particles emitted per sec by a random radioactive source has a ‘
' poisson distribution withA=4. Calculate the probability of P(X=0).P(X=1) and 4 | CO4 | BTS
 PX=2 -
- - PART-D
J 7. What are two Qubll Quantum logic gates? Discuss two qubit quantum NOT gate | 10 ] CO2 ‘ BT4
| orconuolled NOT gate with four different input states. ,
OR
8. _ Discuss the sailent features of Normal distribution using Bell Curves. |10 [co2 | BT2 ‘

Course outcomes:-

CO2--- Discuss the basic principles of quantum mechanics and its applications in quantum computing.

CO4--- llustrate the applications of Physics in design and data analysis.

BT! —Knowledge BT2---Understand BT3---Apply BT4---- Analyzing BT5----Evaluate.
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iy ENGINEERING COLLEGE

VISION

Making Remarkable Contribution by Disseminating Knowledge on Emerging
Trends in Engineering and Technology through various Programmes, Innovation
and Research so as to Excel in Quality both at National and International level
and to provide Career Guidance & Training for Employment.

MISSION

M1- To encourage Knowledge Acquisition and Foster Innovation & Research.

M2- To Prepare Students for Immediate Employment, leading to Technological
and Socio- economical growth.

M3- To Provide Guidance for a Productive Career under various programmes.
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PROGRAM OUTCOMES (PO)

PO1 — Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals. and an engineering specialization to the solution of complex engineering
problems.

PO2 — 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.

PO3 — 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.

PO4 — 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.

POS5 — 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.

PO6 — 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.

PO7 — 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.

POS$ — Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

P09 — Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams. and in multidisciplinary settings.

PO10 — 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.

PO11 — 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.

PO12 — 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.
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DEPARTMENT OF CHEMISTRY

VISION

e To convey knowledge on engineering chemistry to stakeholders
for engineering applications.

MISSION

e Facilitate the faculty to strengthen their knowledge and skills using
ICT tools.

e Motivate and train students in theory and laboratory practices.

Succeed to deal with societal issues like preserving green
environment.
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DEPARTMENT OF BASIC SCIENCE

Ref No: CEC/BS/DAC/ACY 2022-23/OR/01

CIRCULAR
Date: 30-11-2022

This is to inform the members of Department Advisory Committee that meeting is scheduled
on 01-12-2022 at 10: 00 AM in Physics Laboratory.

Agenda:

s Commencement of classes for 1% semester students
e Phase I Student Induction Programme for 1% semester students

e Conduction of Talents day

® Organizing value added courses/ circular courses in the curriculum

> 20 S

Convener
Dr. Rajasekhar. P

/:Tﬁ’“/
HGD

Dr. Jyothi. P

G@ S e,

= FrRuCWAL ?
CITY ENGINCERING COLLEGE 3
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DEPARTMENT OF BASIC SCIENCE

CITY

ENGINEERING COLLEGE

Department Advisory Committee Meeting

Date: 01-12-2022 & 02-12-2022
Time: 10:00 AM
Venue: Physics Laboratory

DAC members present in the meeting

z

Sl. No | Member Name Designation Role Signature
1 Dr. Rajasckhar. P HOD & Professor Convener G) ( 2'\ <Cl |
2 Dr. Jyothi. P | HOD & Professor | Member / _:V
- Mrs. Nagasree. G Assistant Professor Member
£ Dr. Sunitha. N Associate Professor | Member (y
5 Mrs. Vanitha. G .R Assistant Professor Member \f o—»‘&'
6 Mr. Rekha, R Assistant Professor Member
7 Mrs. Anitha. C.'V Assistant Professor Member gﬂ/\ﬂ
8 Ms. Janavi. R Assistant Professor | Member ‘E:ﬁf
11 Mr. Arjun Assistant Professor | Member /Pﬂ'j e
12 Mr. Sadashiva. R Assistant Professor Member {2 S Al &h\»e
13 Mr. Dinesh Assistant Professor Member ;"9’
14. Mr, Sudish Kumar. N | TCS, Manager. Employer
{Industry <4Liﬂéq
Expert)
Agenda of the Meeting:

Entreprencurship Skills, Personal Enrichment Skills.
e National Mathematics Day is celebrated on 22 December to mark the birth anniversary

Commencement of classes for 13 semester students from 14 December 2022.

Phase I Student Induction Programme for 1 semester students on 5" to 13" December
2022.

Conduction of Talents day
Organizing value added courses/ circular courses in the curriculum like Basic

of legendary Indian mathematician, Srinivasa Ramanujam as to be celebrated as
Ramanujam Day on 22/12/2022.
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T

Minutes of Meeting:

The members discussed suggestions for improvement and reviewed the meeting agenda.

* The committee decided to organize value added course on Basic Entrepreneurship
Skills, Personal Enrichment Skills by considering industry expert views from 20™ to
24" February, 2023.

e It was proposed to conduct Ramanujam Day on 22/12/2022 to mark the birth
anniversary of legendary Indian mathematician, Srinivasa Ramanu jam.

° It was discussed to conduct Talents day and sports day.

(>C L3Sen— p!

Convener H
Dr. Rajasekhar. P Dr. Jyothi. P

T -~ _
EBY 2 e
CITY ENGINEERING CCLLEGE 3

Kanasapura Mam Reay, EARGALORE - 520 051
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ACADEMIC YEAR: 2022-23

DEPARTMENT OF BASIC SCIENCE
COURSE PREFERENCE ODD SEMESTER

Name of the Faculty: Dr. Sunitha. N

Designation: Associate Professor

SI. No

Course Code and Name

Year/Semester

1.

BCHES102 Applied Chemistry for Computer
Science & Engineering Scheme

For D,E sections

2022/1

v

Signature of Faculty

@ Q? -~ Qwv\w

CITY ENGINEERING COLLEGE

Kanakapura Main Road, BANGALORE - 580 061

C
Kar,

ATTESTED COopy
< nl. oTN) S

PRINCIPAL

ITY =
1TY ENE!NEERING COLLEGE

pura Main Road, Bangalore-560061



CITY

ENGINEERING COLLEGE

ACADEMIC YEAR: 2022-23

DEPARTMENT OF BASIC SCIENCE
COURSE ALLOCATION FOR ODD SEMESTER

SI. Name of the Course code & Name | Year/Semester Signature
No. Faculty
1. Dr. Rajasekhar. P | BCHES102 2022/

Applied Chemistry for | For F section
Computer Science & @ Q’,; Whor

Engineering Scheme

2. Dr. Sunitha.N | BCHES102 2022/
Applied Chemistry for ForD,E
Computer Science & sections W

Engineering Scheme

3. Mrs. Anuradha. U | BCHES102 2022/
Applied Chemistry for Laboratory
Computer Science &

Engineering Scheme

4. Ms. Soumya .P | BCHES102 2022/
Applied Chemistry for Laboratory

Computer Science & SOuMg—‘—

Engineering Scheme

®/ @ Q’; N gv—ww

Signature of Faculty

CITY ENGINEERING COLLEGE

Kanakapura Main Read, BANGALORE - 560 061

ATTESTED copy

.:.. \a o7 (PR RV

cy ENGPRINC\ PAL
INEERIN !
Hanakapura Main Road, 32\&%&“529(‘1‘65!



CITY ENG[NEERINu COLLEGE, BENGALURU-560061. ACADEMIC CALENDAR 2022 23 (0dd SEM)

SEPTEMBER 2022 OCTOBER 2022 NOVEMBER 2022 DECEMBER2022 ¥ = FEB 2023
DAY | Date EVENT Dat EVENT Date EVENT Date EVENT Date EVENT Date EVENT
WED 1 .
THU 1 3 1 2 31 sem 11| CIE
FRI 2 4 2 3
SAT | 3 1 5 3 4
SUN | 4 2 6 4 1 5
=il . . . = aenee | O
TUE 6 4 Ayudha pooja 8 6 3 7th sem vtu practical 7
WED | 7 5 | Vijaya dashami 9 7 4 e 8
THU | 8 6 10 8 5 9
FRI *] 7 11 Kanakadasa Jayanthi [+] 6 10
sat | 10 | mussmidavhoiday | © | Zssturdavhonday | 12 | Iesalidavhenday | 10 | messresmensy | 7 1
SUN | 11 9 13 11 12
|won | 12 w]| wEn | ® = |- Ll e,
TUE | 13 11 15 5t | CIE 13 e 14
WED | 14 12 16 14 11 15
THU | 15 13 17 15 12 16
FRI | 16 14 18 16 13 17
SAT | 17 15 19 17 14 18
SUN 18 16 20 18 15 Makara Sankranthi 19
MoN | 19 | startor 7+ semester | 17 21 19 s “ 16 7“;;2:‘;:2’?“1 | 20
=g = == 7" sem-I CIE = 7th sem-ll CIE = 7" sem-1Ii CIE o 5__".“#“; o =
WED | 21 19 23 21 18 5t sem IlI CIE 22
THU 22 20 24 22 19 23
FRI | 23 21 25 23 20 24
SAT | 24 | 4"Saturdayholiday | 22 | 4"Saturdayholiday | 26 | a9satUrdayholiday | 24 | 4*Sawurdayholiday | 21 25
SUN | 25 23 27 25 Christmas 22 26
MON | 26 24 | Naraka chaturdashi 28 26 23 27
TUE | 27 25 29 3t sem-| CIE 27 24 28
WED 28 26 Balipadyami 30 28 25 —




THU 29 27 29 26

FRI 30 28 30 27

SAT 29 31 28

SUN 30 | 29 |

* | sewesren w P
TUE 1 [ R 31

RINCIPAL
CITY ENGINEERING COLLEGE
Kanakapura Main Roat, BANGALORE - 560 061
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ALENDAR 2022-23 (0DD SEM)
La3 CITY ENGINEERING COLLEGE, BENGALURU-560061. DEPARTMENT OF APPLIED SCIENCE AND HUMANITIES ACA DE}:;IC CALEN 50
oy SEPTEMBER 2022 OCTOBER 2022 NOVEMBER 2022 DECEMBER2022 LA i Egm_ DATE EVENT
DAY DATE EVENT DATE EVENT DATE EVENT DATE EVENT D:T EVE!
1 RAJYOTSAVA =
WED b § 3 )
THU 1 3 1 MOM ON CURRICULUM e {1l CIE
2 4 2 MOM ON CURRICULUM 3
- ENRICHMENT .
SATT 3 1 5 3 =
SUN 4 2 6 4 1 :
F 5 3 k] 5 TNAUGRATION and 2
MON gl 3%_[I CIE
. ORIENTATION — 1 SEM 5 T SEMVTU 7
. 3 AYUDHA POGJA & PRACTICAL EXAM
STARTS -
WED 7 5 VIJAYA DASHAMI k) 7 4
THU ] 6 10 [] TALENTS DAY 5 9
FRI 9 7 1] KANAKADASA JAYANTHI 9 6 L —SETLWD
10 7% SATURDAY 8 = 2 e 0 TP SATURDAY. 7 n "> SEM
SAT HOLIDAY 2* SATURDAY HOLIDAY 2 SATURDAY HOLIDAY HOLIDAY 2% SATURDAY HOLIDAY
SUN 1 9 i3 1 8 1z
o T 7 1 ] 13 57 SEM THEORY EXAM
MON START OF 5™ SEM / 3*" SEM PRACTICAL
START OF [ SEM 5™SEM ILCIE EXAM
13 MOM ON 11 15 " 13 10 14
TUE CURRICULUM SMICIE
14 MOM ON 12 16 14 11 15
WED CURRICULUM START OF 1" SEM
ENRICHMENT
THU 15 13 17 15 12 16
FRI 16 14 18 16 13 TALENTS DAY 17
SAIl 17 15 19 17 14 2" SATURDAY HOLIDAY 18
SUN 18 16 20 18 15 MAKARA SANKRANTHI 19
MON 19 STARTOF 7™ 17 21 19 16 77 SEM VTU THEORY 20
SEMEETER 7™ SEM-1 CIE 7TH SEM-IT CIE 7™ SEM-IN CTE S™ SEM [l CIE
TUE 20 18 22 20 17 5™ SEM 111 CIE 11
WED 21 1] 23 21 8 5™ SEM 111 CIE 22 3** SEM THEORY EXAM
THU 21 20 24 22 19 23
FRi 23 1 25 23 10 24
7y 32 = 6 A" = 24 ANSATURDAY 21 25 AR SATURDAY HOLIDAY |
SAT 4™ SATURDAY H 4™ SATURDAY HOLIDAY il
SUN 25 23 27 25 CHRISTMAS 22 16
MON 6 24 NARAKA CHATURDASHI 28 26 23 27
TUE 27 25 29 3™SEM-1CIE 27 24 28
WED 28 26 BALIPADYAMI 80 28 25
THU 29 27 29 26 REPUBLIC DAY
FRI 30 28 30 27 5™ SEM LWD
SAT 2 3 7™ SEMLAST WORKING | 28 | #"SATURDAY HOLIDAY
DAY
SUN 30 29
MON 31 START OF BRD SEM 30 57 SEM EXAM
~PRACTICAL EXAM — (
TUE 3l
. : T
ATTESTED COpy PRINCIPAL
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CITY ENGINEERING COLLEGE
TIMETABLE — FIRST SEMESTER - DECEMBER - 2022-23

SECTION: D

CHEMISTRY CYCLE

BRANCH: CS

ROOM NO: A004

DAY 9:00-10:00 10:00-11:00 | 11:00-11:15 | 11:15-12:15 12:15-1:15 1:15-2:00 2:00-3:00 3:00-4:00 :0
5 i =y -+ o .";:\"]'u T i — - e
MON MATS ENG PLCI15B CHES w 1_' &--CHEL/ CEDL/MATL /D{/D2/Ds3.— >
; : T :__t ; 14
PLCI15B ESC143 MATS SFH B R ~PLCL /D1 mereeeeeeeee=
CHES ICO ESCl143 ﬂa: &--—- CHEL/CEDL/MATL/D2/D3 /Dy.. >
ESC143 &-CHEL/ CEDL/ MATL /Dy/Dy/D; > = PLOL S Do >
MATS CHES CED =[O PLOT /D >
o DEPT/COLLEGE
SATT| MATS(T) CHES(T) ACTIVITIES/LIBRARY
NO. OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
22MATSI11 Mathematics for CSE Stream 4 Janavi
22CHES12 Chemistry for CSE Stream 4 Dr. Sunitha, N
22CEDI13 Computer Aided Engineering Drawing 2 Dr. Uma
22ESC143 Introduction to Electronics Engineering 3 Prof. Mallikarjuna.G.S
22PLC15B Introduction to Python Programming 2 Ramesh
22ENG16 Communicative English 1 Arjun
221CO17 Indian Constitution 1 Arjun
225FH18 Scientific Foundation of Health 1 Vinay
MATL Mat Lab 3x3 Anitha / Janavi
CHEL Chemistry Lab 3x3 Dr. P. Rajasekhar / Dr. Sunitha.N
CEDL Computer Aided Engineering Drawing Lab 3x3 Anil Kumar / Dr. S. Karunakara/ Harsha Vardhan.U
PLCL Python Programming Lab 3x3

D?IQDQ\W S
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CITY ENGINEERING COLLEGE
TIMETABLE - FIRST SEMESTER - CHEMISTRY CYCLE

DECEMBER - 2022-23

SECTION: E BRANCH: CS ROOM NO: A003
DAY 9:00-10:00 | 10:00-11:00 11:00-11:15. 11:15-12:15 | 12:15-1:15 115-200 z:ooié?f'i}p;i-' ;4:_116' - '_ :;
ON | ESC143 CHES | ‘é:: CED '“" "“"i‘:____'_:‘"‘ “. it i N d BT i >
CTUE | MATS ICO - CHES ESC143 | ¢-~CHEL/ CEDL/MATL/E//Ey/Es >
WED | ESC143 | €CHEL/ | ' CEDLMATLE/E/E> [0 S PLOL {E2—oiere >
ol ST | — -._;u\.f.r $.0
. 2 e- s ifiad
THU CHES MATS PLC15B o 3“ | €—CHEL/ CEDL/MATL /ES/EVE3
b e :‘ 415
FRI | PLC15B ENG MATS CHE(T) "‘ - [R— PLCL/E3 —-——remeeme- =
& ' DEPT/COLLEGE 3 .
Sal Sk MATS(T) ACTIVITIES/LIBRARY :
NO. OF
SUBJECT CODE SUBJECT NAME HOURS FACULTY NAME
22MATSI11 Mathematics for CSE Stream 4 Vanitha.G
22CHESI12 Chemistry for CSE Stream 4 Dr. Sunitha.N
22CEDI13 Computer Aided Engineering Drawing 2 Dr. S. Karunakara
22ESC143 Introduction to Electronics Engineering 3 Shylaja.K
22PLC15B Introduction to Python Programming 2 Ramesh
22ENG16 Communicative English 1 Arjun
221CO17 Indian Constitution 1 Arjun
22SFH18 Scientific Foundation of Health 1 Vinay
MATL Mat Lab 3x3 Anitha / Janavi
CHEL Chemistry Lab 3x3 Dr. P.Rajasekhar / Dr. Sunitha.N
CEDL Computer Aided Engineering Drawing Lab 3x3 Anil Kumar / Dr. S Karunakara/ Harsha Vardhan.U
PLCL Python Programming Lab 3x3

@ QS~QMw
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CITY ENGINEERING COLLEGE
TIMETABLE — FIRST SEMESTER - DECEMBER - 2022-23
CHEMISTRY CYCLE

Dr. SUNITHA. N (SN)

- D é—-——th LAB SN+S8S =
E - &-——E; LAB SN+SS e
<-—D: LAB SN+SS : >

]\ B ) — e

RINCIPAL
CITY ENGINEERING COLLEGE
| Kanakapura Main Road, BANGALORE - 560 061
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16-2-2023

Computer Science and Engineering and allied branches(Chemistry group)

Course Title: Applied Chemlstr}'r for 'Computer Science
&Engineering stream
Course Code: BCHES102/202 CIEMarks 50
SEEMarks 50
Sl Integrated Total
Type(Theory/Practical/Integrated) T = 100
Marks
TeachingHours/Week(L:T:P:S)! 2:2:2:0 Baam 03
Hours
TotalHoursofPedagogy 4?&2??5;;?3: Credits 04
Courseobjectives

e Toenablestudentstoacquireknowledgeonprinciplesofchemistryforengineeringapplications.

¢ Todevelopanintuitiveunderstandingofchemistrybyemphasizingtherclatedbranchesofengineer
ing.

e Toprovidestudentswithasolidfoundationinanalyticalreasoningrequirediosol vesocictalproble
ms.

Teaching-LearningProcess
Thesearesamplestrategies, whichieachercanusetoacceleratetheattainmentofthevariouscourseoutcom
esandmakeTeaching—Learningmoreeffective

» Tutorial&remedialclassesforneedystudents(notregularT/R)

e ConductingMakeupclasses/Bridgecourses forneedystudents

® Demonstrationofconceptseitherbybuildingmodelsorbyindustryvisit

e Experimentsinlaboratoriesshallbeexecutedinblendedmode(conventionalornon—

conventionalmethods)
e UseofICT-Onlinevideos,onlinecourses
¢ Uscofonlineplatformsforassignments/Notes/Quizzes(Ex.Googleclassroom)
MODULEI1:SensorsandEnergySystems(8hr)

Sensors: Introduction, working, principleandapplicationsofConductometricsensors, Electrochemical
sensors, Thermometricsensors (Flame photometry)andOpticalsensors
(colorimetry) Sensorsforthemeasurement of dissolved oxygen (DO). Electrochemical sensors for
the pharmaceuticals ElectrochemicalgassensorsforSOxandNOx. Disposablesensorsin
thedetectionotbiomoleculesandpesticides.
EnergySystems: Introductiontobatteries,construction,workingandapplicationsofLithiumionandSo
diumionbatteries.QuantumDotSensitizedSolarCells(QDSSC’s)-Principle,
PropertiesandApplications.

Self-learning: Types of electrochemical sensor, Gas sensor - > sensor, Biosensor -
Glucosesensors. ' .

MODULEZ2:MaterialsforMemoryandDisplaySystems(8hr)
Memory Devices: Introduction, Basic concepts of electronic memory, History of
organic/polymerclectronicmemorydevices.Classificationofelectronicmemorydevices,

1.NOTE:Whereverthecontact hoursisnotsufficient,tutorialhourcanbeconvertedto theorvhours
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16-2-2023

typesoforganicmemorydevices(organicmolecules,polymericmaterials,organic-
inorganichybridmaterials).

DisplaySystems:Photoactiveandelectroactivematerials, Nanomaterialsandorganicmaterials  used
i optoelectronic devices. Liquid crystals (LC’s) - Introduction, classification,properties and
application in Liquid Crystal Displays (LLCD’s). Properties and application ofOrganic Light
Emitting Diodes (OLED’s) and Quantum Light Emitting Diodes (QLED’s),
Lightemittingelectrochemicalcells.

Self-learning:PropertiesandfunctionsofSilicon(Si), Germanium(Ge),Copper(Cu),
Aluminium(Al).andBrominatedflameretardantsincomputers.

MODULE3:CorrosionandElectrodeSystem(8hr)

CorrosionChemistry:Introduction,electrochemicaltheoryofcorrosion,typesofcorrosion-
differentialmetalanddifferentialacration.Corrosioncontrol-galvanization.anodization and
sacrificial anode method. Corrosion Penetration Rate (CPR) - Introductionandnumerical problem. |
Flectrode System: Introduction, types of electrodes. lon selective electrode —
definition,construction, working and applications of glass electrode. Determination of pH using
glasselectrode. Reference electrode- Introduction, calomel electrode— construction,
workingandapplicationsofcalomelelectrode.Concentrationcell—
Definition,constructionandNumericalproblems.

Analytical Techniques: Introduction, principle and instrumentation of Conductometry;
itsapplication in the estimation of weak acid. Potentiometry; its application in the
estimationofiron.

Self-learning:IRandUV-Visiblespectroscopy.

MODULE4:PolymersandGreenFuels(8hr)

Polymers:Introduction,Molecularweight-

Numberaverage weightaverageandnumericalproblems.Preparation.properties,andcommercialappl

1cationsofkevlar. Conductingpolymers—
synthesisandconductingmechanismofpolyacetyleneandcommercialapplications.

Green Fuels: Introduction, construction and working of solar photovoltaic cell, advantages,and
disadvantages. Generation of energy (green hydrogen) by electrolysis of water and itsadvantages.
Self-learning:Regenerativefuelcells

MODULES:E- WasteManagement(Shr}

== =

‘E-Waste: Introduction, sources of e-waste, Composition, Characteristics, and Need of e-

wastemanagement. Toxicmaterialsusedinmanufacturingelectronicandelectricalproducts, health
hazards due to exposure to e-waste. Recychng and Recovery:

Differentapproachesofrecycling(separation,thermaltreatments,hydrometallurgicalextraction, pyro
metallurgical methods, direct recycling). Extraction of gold from E-waste. Role of stakeholders
in environmental management of e-waste (producers, consumers, recyclers. andstatutorybodies).
Self-learning:Impactofheay ymetalsonenvironmentandhumanhealth.

PRACTICALMODULE
A-Demonsiration(anytwo)offline/virfual:
Al.ChemicalStructure drawingusingsoftware:ChemDraworACD/ChemSketch

ATTESTED cOopy
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A2. Determination of strength of an acid in Pb-acid
batteryA3:SynthesisofIron-oxideNanoparticles

A4 Electrolysisofwater

B-Exercise(compulsorilyany4tobeconducted):
B1.Conductometricestimationofacidmixture

B2.PotentiometricestimationofFA SusingK»Cr>O7
B3.DeterminationofpKaofvinegarusingpHsensor(Glasselectrode)
B4.DeterminationofrateofcorrosionofmildsteelbyweightlossmethodBS.
EstimationoftotalhardnessofwaterbyEDT Amethod

C-StructuredEnqguiry (compulsorilyany4tobeconducted):

C1. Estimation of Copper present in electroplating effluent by optical sensor
(colorimetry)C2.Determinationof Viscositycoefficientoflubricant(Ostwald ’sviscometer)
C3. Estimation of iron in TMT bar by diphenyl amine/external indicator
methodC4.EstimationofSodiumpresentinsoil/effluentsampleusingflamephotometry
C5.DeterminationofChemical OxygenDemand(COD)ofindustrialwastewatersample
D—OpenkEndedExperiments(anytwo):
D1:EvaluationofacidcontentinbeveragesbyusingpHsensorsandsimulation. D2.
Construction ofphotovoltaiccell.
D3.Designanexperimenttoldentifythepresenceofproteinsingivensample.
D4.SearchingsuitablePDBfileandtargetformoleculardocking

Courseoutcome(CourseSkillSet)
Attheendofthecourse thestudentwillbeableto:

COl.| Identify the terms processes involved in scientific and engineering
andapplications

CO2. | Explainthephenomenaofchemistrytodescribethemethodsofengineeringprocesses

CO3. | Solvetheproblemsinchemistrythatarepertinentinengineeringapplications

CO4. | Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses

COS. | Analyzepropertiesandmultidi processes  associated withchemical substances in
sciplinarysituations

AssessmentDetails(bothCIEandSEE)

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) i1s50%.
The munimum passing mark for the CIE 1s 40% of the maximum marks (20 marks out of 50).The
minimum passing mark for the, SEE is 33% of the maximum marks (18 marks oyt of 50).
Astudentshallbedeemedtohavesatisfiedtheacademicrequirementsdndearnedthecreditsallotted 1o each
subject/ course it the student secures not less than 35% (18 Marks out of 50) in thesemester-end
examination (SEE), and a minimum of 40% (40 marks out of [00) in the sum total
oftheCIE(ContinuousInternalEvaluation)andSEE(SemesterEndExamination)takentogether.
ContinuousInternalEvaluation(CIE);

The CIE marks for the theory component of the IC shall be 30 marks and for the laboratory component
20 Marks.

CIE for the theorv component of the IC

e Three Tests each of 20 Marks; after the completion of the syllabus of 35-40%. 65-70%, and 90-100%
respectively. )

e Two Assignments/twa quizzes/ seminars/one [ield survey and report presentation/one-course project

totalling 20 marks. ATTESTED
Total Marks scored (test + assignments) out of 80 shall be scaled down (o 30 marks <\ oul

copy
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* On completion of every experiment/program in the laboratory, the students shall be evaluated and

Scaled-down marks of write-up evaluations and tests added will be CIE marks for the laboratory
component of IC/TPCC for 20 marks.
¢ The minimum marks to be secured in CIE to appear for SEE shall be 12 (40% of maximum marks) in

The theory component of the IC shall be for both CIE and SEE.
Semester End Examination(SEE):
Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the
subject (duration 03 hours)
*  The question paper shall be set for 100 marks. The medium of the question paper shall be English/Kannada).

There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 3 sub-
questions). should have a mix of topics under that module.

¢ The question paper will have 10 questions. Two questions per module. Each question is set for 20 marks. The

marks shall be awarded on the same day. The 15 marks are for conducting the experiment and
preparation of the laboratory record, the other 05 marks shall be for the test conducted at the end of
the semester.

The CIE marks awarded in the case of the Practical component shall be based on the continuous
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. Marks of
all experiments” write-ups are added and scaled down to 15 marks.

The laboratory test (duration 03 hours) at the end of the 15" week of the semester /after completion
of all the experiments (whichever is early) shall be conducted for 50 marks and scaled down to 05
marks.

the theory component and 08 (40% of maximum marks) in the practical component. The laboratory
component of the IC/IPCC shall be for CIE only. However, in SEE, the questions from the laboratory
component shall be included. The maximum of 05 questions is to be set from the practical component
of IC/IPCC, the total marks of all questions should not be more than 25 marks.

The duration of SEE is 03 hours.

students have to answer 5 full questions, selecting one full question from each module. The student has to
answer for 100 marks and marks scored out of 100 shall be proportionally reduced to 50 marks.

SuggestedLearningResources:
Books(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/Editionand Year)

NS s W

9.

10. NanotechnologyAChemical ApproachtoNanomaterials,G.A.Ozin&A.C. Arsenault, RSCPublishing. 2005

11. CorrosionEngincering, M.G.Fontana,N.ID.Greene,McGrawHillPublications,New York, 29Edition. 1996,

WileyEngineeringChemistry, WileylndiaPvt.Ltd.NewDelhi,2013-20Edition.
EngineeringChemistry,Satyaprakash&ManishaAgrawal . KhannaBookPublishing. Delhi
ATextBookofEngg.Chemistry,ShashiChawla,DhanpatRai&Co.(P)Ltd.
EssentialsofPhysicalChemistry.Bahl&Tuli,S.ChandPublishing

AppliedChemistry, SunitaRattan Kataria5.EngineeringCheinistry,Baskar,Wiley
EngineeringChemistry—1,D.GrourKrishana, VikasPublishing
ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare, SChand&CompanylLtd., 1 2 Edition, 201 1.
ATextBookotEngineeringChemistry.R.V.GadagandNityanandaShetty, L K. InternationalPublishinghous
e. 2vEdition,2016.

TextBookotPolymerScience, F. W .Billmeyer,JohmWiley&Sons 4" Edition, 1999.

ATTESTED copy
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12. Linden'sHandbookofBatteries,KirbyW.Beard,FifthEdition, McGrawHill,2019.

13. OLEDDisplayFundamentalsandApplications, Takatoshi Tsujimura, Wiley-Blackwell, 2012

14. Supercapacitors:Materials,Systems,and Applications,Max[u,FrancoisBeguin,ElzbietalFrackowiak, Wile
v-VCH;1stedition,2013.

15. “HandbookonElectroplatingwithManufactureofElectrochemicals”, ASIAPACIFICBUSINESSPRESS
Inc., 2017. Dr.H. Panda,

16. ExpandingiheVisionofSensorMaterials.NationalResearchCouncil 1995, Washington, DC:TheNational Ac
ademies Press. doi:10.17226/4782.

17. EngineeringChemistry,EditedbyDr.MaheshBandDr.RoopashreeB.SunstarPublisher, Bengaluru, ISBN97
8-93-85155-70-3, 2022

18. HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes.etal. JohnWiley&Sons,
2010

19. InstrumentalMethodsof Analysis,Dr.K.R MahadikandDr.L.Sathiyanarayanan,NiraliPrakashan,2020

20. PrinciplesofInstrumentalAnalysis,DouglasA.Skoog,F.JamesHoller,StanleyR.CrouchSeventhEdition,Ce
ngagelLearning, 2020

21. PolymerScience,VRGowariker, NV Viswanathan,Jayadev,Sreedhar,NewageInt.Publishers,4thEdition,
2021

22. EnginceringChemistry, PCJain&MonicaJain, DhanpatRaiPublication,2015-16%Edition.

23. Nanostructuredmaterialsandnanotechnology,Hari Singh, Nalwa.academicpress, 1sEdition,2002.

24. NanotechnologyPrinciplesandPractices,SulabhaKKulkarni CapitalPublishingCompany,34Edition20 14

25. Principlesofnanotechnology,Phanikumar,Scitechpublications.2*Edition,2010.

26. ChemustryforEngineeringStudents,B.S.JaiPrakash,R. Venugopal Sivakumaraiah&Pushpalyengar.,Suba
shPublications,5%Edition, 2014

27. “EngineeringChemistry”,0.G Palanna, TataMcGrawHillEducationPvt.Ltd.NewDelhi,FourthReprint,20
15.

28. ChemistryofEngineeringmaterials,MaliniS,KSAnanthaRaju,CBSpublishersPvtLtd.,

29. LaboratoryManualEngg.Chemistry, AnupmaRajput.DhanpatRai&Co.

WeblinksandVideolectures(e-Resources):

¢ https://nptel.ac.in/downloads/122101001/
"« hups//nptel.ac.in/courses/104/103/104103019/
¢ hups://ndlLiitkgp.ac.in/
e https://www.youtube.com/watch?v=faESCxAWR9k
e hiips://www.youtube.com/walch?v=TBgXMWaxZYM&Iist=PL.yhmwFtznRhuz81.1bb3X-

v

e htips://www.youtube.com/watch?v=1xWBPZnEJk8§
e https://www youtube com/watch?v=wRAo-M8xBHM

ATTESTED copy
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ActmtyBasedLea.l ning(SuggestedActivitiesinClass)/PracticalBasedlearning
https://www.vlab.co.in/broad-arca-chemical-sciences
_ https://demonstrations, wolfram.com/topics.php
L. https://interestingengineering.com/science

COsandPOsMapping(Individualteacherhastofillup)

PO

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9Y PO10 POI11 PO12
Co1 3 1 1 1
CO2 3 1 1 1
CO3 3 1 1 1
CO4 3 1 1 1
CO5 3 1 1 I
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CITY ENGINEERING COLLEGE

DEPARTMENT OF CHEMISTRY
LESSON PLAN FOR ODD SEMESTER FOR ACADEMIC YEAR 2022-2023

Course Title: Engineering Chemistry

Course Code : BCHES102

Total contact hours: L:T:P:S :: 2:2:020

SEE Marks : 50

Internal Marks : 50

CIE Marks: 50

Course : Integrated

Academic year : 2022-2023

Lesson plan Author: Dr. P, Rajasckhar &
Dr. Sunitha. N

Date : 21/1/2023

Course Objective;

To enable students to acquire knowledge on principles of chemistry for engineering
applications.

To develop an intuitive understanding of chemistry by emphasizing the related branches
of engineering.

To provide students with a solid foundation in analytical reasoning required to solve
societal problems.

Teaching-Learning Process (General Instructions):
These are sample Strategies; which teachers can use to accelerate the attainment of the
various course outcomes and make teaching-learning more effective.

Tutorial & remedial classes for need y students

e Conducting makeup classes/bridge courses for needy students
e Experiments in laboratories shall be executed in blended mode
e Use of ICT-online videos, online courses
e Use of online platforms for assignments/notes/quizzes
Week | Days/ | MODULE -1 Bloom’s Course
Date Taxonomy | Outcome
Level (CO)
1 | Sensors: working, principle and
applications of Conductometric
Sensors R.U col
2 working, principle and applications | R.U COl
of Thermometric sensors
3 Working, principle and applications
Optical sensors (colorimetry ) R.U COl
4 working, principle and applications | R,U COl
of Electrochemical sensors
2 1 Sensors for the measurement of | R,U COl
dissolved oxygen (DQO)
2 Electrochemical sensors for the | R.U COl
pharmaceuticals
3 Electrochemical gas sensors for Sox | R.U COl
and NOx,
4 Energy Systems: construction, | R,U CcOl
working and applications of Lithium
ion batteries

CITY ENGINEERING COLLEGE

Kanakapura Main Roa¢, BANGALORE - 560 061
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| construction, working and R,U CO2
applications of Sodium ion batteries

2 Quantum Dot Senaitized Solar cells | R,U cO2
(QDSSC’S) Principle. properties and
applications.
MODULE-2

3 Memory Devices: R.U co2
Classification of electronic memory
devices

4 Types of organic memory devices | R,U cO2
(organic ~ molecules,  polymeric
materials, organic inorganic hybrid
materials).

1 Photoactive and electroactive | R.U co2
materials .

2 Nano materials and organic materials | R,U cO2
used in optoelectronic devices.

3 Properties and application of Organic | R,U CO2
Light Emitting Diodes (OLED’s)

4 Light emitting electrochemical cells | R,U CO2

1 Display Systems: R.U (0
Liquid crystals (LC’s) - Introduction,
classification, properties and
application in Liquid Crystal Displays
(LCDs).

2 Properties and application of R,U cO2
Quantum Light Emitting Diodes
(QLED’s)
MODULE-3

3 Corrosion:
Introduction, electrochemical theory | R,U CcO3
of corrosion

4 Types of corrosion- Differential | R,U @5
metal and aeration corrosion

1 Corrosion control: Galvanization, | E CO3
anodisation

2 Sacrificial anode method, CPR - R.U CO3
Introduction

3 Numerical problems E CO3

4 Electrode System: R.U CcO3
Introduction, types of electrodes,
Calomel electrode construction and its
working

1 Construction and  working of | R,U CO3
concentration cell

2 Numerical Problems E CO3

ATTESTED copy
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2 Numerical Problems E CO3
3 Ton selective electrode- construction | R,U | CO3
and working of lon selective
electrode
4 Determination of pH using Glass R.U CO3
electrode
1 Analytical Techniques: R.U CO3
Introduction, principle and
. instrumentation of conductometry
8 2 Application in the estimation of | R,U CO4
weak acid
3 Introduction, principle and R,U CO4
instrumentation of potentiometry
4 Application in the estimation of Fe R,U CO4
MODULE-4
9 1 Polymers: RULE CO4
Introduction, Molecular weight -
Number average, weight average
and numerical problems.
2 Preparation, properties, and | R,U CO4
commercial applications of kevlar.
3 Synthesis and conducting mechanism | R,U cO4
of polyacetylene and commercial
applications.
4 Preparation, properties and | R,C.U CO4
commercial applications of graphene
10 | Green Fuels: C Co4
Introduction, Construction and
working of solar photovoltaic cell
2 Generation of H2 by electrolysis of | R,U, COs
water
3 Generation of H2 by polymer R,U COs5
membrane electrolysis.
MODULE-5
4 Introduction, sources of e-waste R,U cos
Composition
11 | Characteristics and need of e-waste | R,U CcO35
management.
2 Toxic materials used in | RU CO5
manufacturing  electronic  and
electrical products )
3 Health hazards due to exposure 10 e- | R,U CO5
waste
4 Different approaches of recycling | R,U CO5
separation, thermal treatments
12 1 Hydrometallurgical extraction. pyro R,U CO3
metallurgical method
2 Direct recycling R,U CO5
3 Role of stakeholders in environmental | R.U CO5
management of e-waste
4 Extraction of gold from e-waste R,U CO5

ATTESTED copy
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Bloom’s Taxonomy Level
R-Remembering U-Understanding A 1-Applying A2-Analysing E-Evaluating C-Creating

Course outcome (CourseSkillSet) At the end of the course the student will be able to:

COLl. Identify the terms and applications processes involved in scientific and engineering
CO2. Explainthephenomenaofchemistrytodescribethemethodsofengineeringprocesses

CO3. Solvetheproblemsinchemistrythatarepertinentinengineeringapplications

CO4. Applythebasicconceptsofchemistrytoexplainthechemicalpropertiesandprocesses

COs. Analyze properties and multi disciplinary situations processes associated with chemical
substance

Suggested Learning Resources: Books
(TitleoftheBook/Nameoftheauthor/Nameofthepublisher/EditionandYear)

. Wiley Engineering Chemistry, Wiley IndiaPyt.Ltd. NewDelhi. 2013-2" Edition.

. Engineering Chemistry. Satyaprakash &Manisha Agrawal, Khanna Book Publishing, Delhi
. A Text Book of Engg. Chemistry, Shashi Chawla. Dhanpat Rai &Co.(P)Ltd.

. Essentials of Physical Chemistry. Bahl &Tuli. S. Chand Publishing

. Applied Chemistry, Sunita Rattan, Kataria 5. Engineering Chemistry, Baskar, Wiley

. Engineering Chemistry—I ,D. Grour Krishana, Vikas Publishing

7. ATextbookofEngineeringChemistry,SSDara&Dr.SSUmare,SChand&CompanyLtd., | 2thEdi
tion,2011.
8.ATextBookofEngineeringChemistry,R.V.GadagandNityanandaShetty,|.K.International Publ
ishinghous e. 2ndEdition,2016.

9. TextBookofPolymerScience,F. W .Billmeyer.JohnWiley&Sons,4thEdition, 1999.
[0.Nanotechnology AChemical ApproachtoNanomaterials,G.A.Ozin&A .C.Arsenault, RSCPub
lishing,2005 .
I1.CorrosionEngineering,M.G.Fontana,N.D.Greene,McGrawHillPublications.NewYork,3rdE
dition, 1996.

12, Linden'sHandbookofBatteries.Kirby W.Beard,FifthEdition,McGrawHill, 2019,

13, OLEDDisplayFundamentalsandApplications, TakatoshiTsujimura, Wiley—Blackwell,2012
14.Supercapacitors:Materials,Systems.and A pplications,Max Lu.FrancoisBeguin,ElzbietaFrac
kowiak. Wile y-VCH: I stedition,2013.
[3.”HandbookonElectroplatingwithManufactureofElectrochemicals™. ASIAPACIFICBUSINE
SSPRESS Inc., 2017. Dr.H. Panda,
16.ExpandingtheVisionofSensorMaterials.NationalResearchCouncil 1995.Washington,DC:Th
e National Ac ademies Press. doi:10.17226/4782.

1 7.EngineeringChemistry,EditedbyDr.MaheshBandDr,RoopashreeB,SunstarPublisher,Bengal
uru,ISBN97 8-93-85155-70-3, 2022
18.HighPerformanceMetallicMaterialsforCostSensitiveApplications,F.H.Froes.etal.JohnWile
y&Sons, 2010

19.InstrumentalMethodsofAnalysis,Dr. K.R.MahadikandDr.L.Sathiyanarayanan,NiraliPrakash
an,2020

20.PrinciplesofInstrumental Analysis,DouglasA.Skoog,F.JamesHoller.StanleyR.CrouchSeven
thEdition,Ce ngagel.earning, 2020

21.PolymerScience. VRGowariker,NV Viswanathan.Jayadev,Sreedhar,Newagelnt.Publishers,
4thEdition, 2021

22. EngineeringChemistry,PClain&Monicalain,DhanpatRaiPublication.2015-16thEdition.
23. Nanostructuredmaterialsandnanotechnology.Hari Singh. Nalwa.academicpress.
IstEdition.2002.

24.NanotechnologyPrinciplesandPractices.SulabhaK Kulkarni.CapitalPublishingCompany,3rd
Edition2014

25. Principlesofnanotechnology.Phanikumar.Scitechpublications,2ndEdition,2010.
26.ChemistryforEngineeringStudents,B.S.JaiPrakash,R.Venugopal.Sivakumaraiah&Pushpaly
engar.,Suba shPublications,5thEdition, 2014
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27.“EngineeringChemistry”.0.G.Palanna, TataMcGrawHillEducationPvt.Ltd.NewDelhi,Fourt
hReprint,20 15.

28. ChemistryofEngineeringmaterials,MaliniS,KSAnanthaRaju,CBSpublishersPvtLtd.,

29. LaboratoryManualEngg.Chemistry, AnupmaRajput,DhanpatRai&Co.

Web links and Video Lectures(e-Resources):

http://libgen.rs/
https://nptel.ac.in/downloads/122101001/
https://nptel.ac.in/courses/104/103/104103019/
https://ndl.iitkgp.ac.in/
https://www.yvoutube.com/watch?v=faESCxA WR9k
https://www.youtube.com/watch?v=TBqXMWaxZYM&list=PLyh