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Programme: B.Tech — Computer Science and Business Systems

Vision of the Department:

To produce competent industry relevant education, skilful research, technical and innovative
computer science professionals acquaintance with managerial skills, human and social values.

Mission of the Department:

MI: To impart technical knowledge through innovative teaching, research, and consultancy.

M2: To develop and to promote student ability thereby to compete globally through excellence in

education.

M3: To facilitate the development of academic-industry Collaboration.
M4: To produce competent engineers with professional ethics, technical competence and a spirit of

innovation and managerial skills.

Programme Educational Objectives (PEOs):

PEOI1: To acquire technical knowledge and proficiency required for the carrier advanc
higher education in the contemporary arcas of computer science, business systems and var

ement and
jous issues

in the society.

PEOQ2: To apply their competency in design and development of innovative solutions to adapt
various emerging technological challenges for real world problems.

PEO3: To demonstrate leadership qualities with high ethical standards and collaborated with other
industries for the socio-economical growth of the country.

Mapping of Programme Educational Objectives with Mission of the Department:

~Sybstantial (High)
(‘(,\LEGE OF E”G‘c_
BOARD OF

o s . d) AR - 639
B.Tech - Computer Science and Business Systems C%‘riculum an??illéﬁjsvl 2018 chum
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Programme Qutcomes (POs):
e, engineering

ge of mathematics, scienc

n of complex engineering problems.

PO1: Engincering knowledge: Apply the knowled

fundamentals, and an engineering specialization to the solutio

PO2: Problem analysis: Identify, formulate, review research literature, and analyze complex
st principles of mathematics,

engineering problems reaching substantiated conclusions using fir

natural sciences, and enginecring sciences.
gn solutions for complex engineering problems and

pecified needs with appropriat
d environmental considerations.

PO3: Design/development of solutions: Desi
¢ consideration

design system components or processes that meet the s

for the public health and safety, and the cultural, societal, an
rch-based knowledge and research

PO4: Conduct investigations of complex problems: Use resea
f data, and synthesis of the

methods including design of experiments, analysis and interpretation 0

information to provide valid conclusions.
PO5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and modemn

diction and modeling to complex engineering activities with an

engineering and IT tools including pre

understanding of the limitations.

g informed by the contextual knowledge to assess

POG6: The engineer and society: Apply reasonin
consequent responsibilities relevant to the

societal, health, safety, legal and cultural issues and the

professional engineering practice.

nt and sustainability: Understand the impact of the professional engineering

PO7: Environme
eed for

solutions in societal and environmental contexts, and demonstrate the knowledge of, and n

sustainable development.

PO8: Ethics: Abply ethical principles and commit to professional ethics and responsibilities and

norms of the engineering practice.

PO 9: Individual and team WQi‘k{Fl{lﬂQﬁOﬂ effectively as an individual, and as a member or leader
in diverse teams, and in multidisciplinary settings.
mgingering activities with the

LD

ommunicate effectively op

PO10: Communication: C
ociety at large

engineering community and with s
ports and design documentation, make(

effective r¢
instructions.
/// tems
ce and Business S).'s sy
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ding of the
PO11: Project management and finance: Demonstrate knowledge and understanding )
. . ' mber and leader
enginecring and management principles and apply these to one’s own work, as a me

in a team, to manage projects and in multidisciplinary environments.

; ili age in
POI12: Life-long learning: Recognize the need for, and have the preparation and ability to engag

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

Programme Specific Qutcomes (PSOs):
i i i ions as an
PSO1: Ability to apply the analytical and business skills to provide sustainable solutions d
usi i carni Things an
engincer/researcher for the real-time applications using Machine Learning, Internet of g

Data analytics.

. oy . 1 and
PS02: Ability to practice ethical and human values with soft-skills qualities in computer science

the society.
business disciplines to emerge as an entrepreneur for the growth and development of ty

. mme
Mapping of Programme Educational Objectives with Programme Outcomes and Progra
Specific Outcomes: R S s L

i Ny

R 2

PEO1 | 2 2 2 3 2 2 3 3 1 2 3 2 3
1

PEO2 | 2 2 3 2 2 3 3 2 2 3 2 3 3
PEO3 | 3 3 2 3 3 1 1 3 3 2 3 1 1 3
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

COMPUTER SCIENCE

RUSEL ALY

1 8 OEC 2000

B.Tech - Computer Science and Business SyStemg . Curriculum and Syllabus | 2018 Reg‘”aﬁm.
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Programme Articulation

o R SR ST
ISR e

” 3 = A B - /
1| 18MABIo3T | | Prscrete v | v
Mathematics

Calculus, v v
1 18MABIOAT | Statistics and v v 4

. Probability
Physics for v
I | 18PYBI0Y | Computing | v | v | v I

Science
Principles of
| 18EEB102) Electrical v v v
Engincering
Problem
1| 18CBBIOY | SoivingandC | v | v | v | v | v | v | v ]|v]|v | |||
Progmmming
Business

e v
1 18CBHI01J Communicatio 7 7 v v v v v v v v v
n & Value

Scicnee - [

| ISLEMIOIT Consmu_hon of o I v v &
India

1 Induction
Program

i v
M | 18MABIOST | LinearAlgebra | v | v | v | v v e § *

Statistical , , ; v v ¥ .
1n 18MAB106J Method v

Principles of
Electronics
Data
)| 18CBC101) Structures & v v v v v v v v v v v v v v
Algorithms
Fundamentals 7 v

11 18MBSI101T ot Econoimics v v v
Business
Communicatio v
1| 18CBH102J n & Value v v v v v v v v v v
Science - 11
Value
1 18LEM102T Education v v v v v v v v v v v
Physical &
11 18GNMIOIL | Mental Health v v
using Yoga
Formal
Language and
Automata
Theory .
Computer e
m 18CBC202T | Organization v v v v v v v
& Architecture
Object *
I 18CBC203T Oriented. v v I v v 7 v v
Programming
Computational
Statistics
ware
m | 18cBC208) E:::Mmg ol e

Operations
mro | 18MAB2ST | pecern | V| 7

1 18ECB101J

I | 18CBC201T

1 18CBC204)

T e

B.Tech - Computer Science and Business Systemsl_
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1BCRC2061,

Object
Oriented
Propramming
Laharatory

m

1EMRM2011.

Competencies
in Social Skills

my
v

TRCYM201T

Environmental
Science

1RCBC2071

Datahase

Management
Systems

1RCBC20R)

Operating
Systerns

18CBC209)

Software
Desipn with
UML

v

1RCBH103)

Business
Communicatio
n & Value
Science - 11

v

18MBS201T

Fundamentals
of

Management

v

18MBS202T

Introduction to
Innovation, IP
Management
&
Entrepreneurs
hip

v

18CBC210L

Databese
Management
Systems
Laboratory

v

1§MBM202L

Cnitical and
Creative
Thinking

Skills

nr/
v

18LEMI03T

Indian
Tradition and
Heritage

B.Tech - Computer Science and Business Systems Curriculum and Syllabus | 2018 RegUla""’Tm.
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Structure of Curriculum

e i
| iumanmcs and Social Sciences courses (H) -
5 Basic Science courses including basics of Electrical / Electronics / 32
Computer courses (B) i
3 Engineering Science courses including Management/Innovation & 28
Entrcprcnurship course (S) 61
4 _Profcssional core courses (C) N— 2
5 Professional Elective courses relevant to chosen specialization/branch (E) :
6 Open Electives - Electives offered to other Departments (O)
7 Project work, Minor project, seminar and internship in industry or 7
clsewhere (P)
Mandatory Courses M) o 4
8 [Environmental Sciences, Induction training, Indian Constitution,
Essence of Indian Traditional Knowledge] _ _ : -
L e e e e

"eoor e and Business Systems  Curriculum and Syllabus | 2018 Reg“'aﬁ"_
—_— . a
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1. Humanities and Social Sciences courses (H)

' e
eek |l
ot " %

__] 18CBH101J | Business Commumcatlon & Value Science -1
2 18CBH102J | Business Communication & Value Science —II
3 18CBH103) | Business Communication & Value Science — 111
4 |8CBHIO4J

N|— NN

Busmcss Commumcatlon & Value Science — 1V

L- Lccture T-Tutonal P-Practicl

2. Basic Science courses including basics of Electrical / Electronics / Computer courses (B)

. o ?): &
AT
: Sl o
s i b Rl e Tt 3;& -
1 18MA8103T Discrete Mathematlcs 3 1 0 4
2 1SMAB104T | Calculus, Statistics and Probability 3 0 0 3
3 | 18MABIOST | Linear Algebra 3 /1 104
4 18MAB106J | Statistical Methods 3 0 2 4
5 18PYB102J | Physics for Computing Science 3 0 2 4
6 18EEB102) | Principles of Electrical Engineering 2 0 2 3
7 18ECB101J | Principles of Electronics 2 0 2 3
8 18CBB101J | Problem Solving and C Programming 3 0 2 4
9 18MAB209T | Operations Research 0 0 3

L-Lecture .;I.;:T.ﬁt\ofial‘ P-Practical

cience courses including Management/Innovation & Entreprenurship course

3. Engineering S
®)
A ‘:-\ Rt e N : % e e s
1 l 8MBS ] 0 1 T Fundamentals of Economics 0 0 2
2 18MBS201T | Fundamentals of Management 2 0 0 2
3 18MBS202T Introduction to .lnnovatlon, IP Management & 3 0 0 3
Entrepreneurship
4 18MBS301T | Financial & Cost Accounting 2 0 0 2
5 18MBS302T | Business Strategy 2 0 0 2
6 | 18MBS303) | Design Thinking 2 | o | 2] 3 |
7 18MBS304T | Financial Management P ;j_ .0 | 2 |

_ S momn o
104 11T
B.Tech - Computer Science and Business Systems Curriculu ,, y]labagfzms'kegulatlom

R ot e
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L-Lecture ‘ T-Tutorial

P-Practical

4. Professional core courses (C)

g 18MBS401T Marketing Research & Ma g
Management ———2————”‘0 '
9 18MBS402T | Human Resource Management | 1
tces Sci srvice Operationa 0
10 18MBS403) Services Science & Service Op 3
Management —-—3——-——-—0——
18MBS404) IT PrOJCCl Manugcmcm B B

Fil ~ Hours /W
1 1SCBCI01] | Data Structures & Algonthms 3 10
2 18CBC20IT | Formal Language and Automata Theory 3 I
3 18CBC202T | Computer Organization & Architecture 3 0
4 18CBC203T | Object Oriented Programming 3 0
5 18CBC204] | Computational Statistics 3 0
6 18CBC205) | Software Engineering 3 0
7 18CBC206L Object Oriented Programming Laboratory 0 0
8 18CBC207T Database Management Systems 3 0
9 18CBC208J Operating Systems 3 0
10 18CBC209) Software Design with UML 3 0
. 18CBC210L E:éa;l;zts:r;/lanagement Systems 0 0
12 18CBC301T Design and Analysis of Algorithms 3 0
13 18CBC302] Compiler Design 3 0
14 [SCBC303L E;sj)grgtzr:;d, Analysis of Algorithms 0 0
15 18CBC304T | Computer Networks 3 0
16 18CBC305) | Information Security 3 0
17 18CBC306J Artificial Intelligence 3 0
18 18CBC307L Computer Networks Laboratory 0 0
19 18CBC401) Usability Design of Software Applications | 2 0
20 l8CB(?4023 IT Worlfs.llop Skylab / Mat = 5 0
A e s N oS Toa
“L-Lecture  T-Tutorial  P-Practical h? :Sg‘tg-ﬂ ?‘?1, NG L’ g:*
\ STEM (3.
VB OEC 2070 )8
S o + wal /QQ
_;3.-1—‘;;—'6;;1 puter Science and Qgsiness Systems M%q 578 Regalation




COLLEGE OF ENGINEERING
NAAC Accredited Aut:

Approved by AICTE & Affiliated to Anna University
150 9001:2015 Certified Institution
Thalsvapalsyam, Karur, Tamitnadu.

5. Professional Elective Courses relevant to chosen specialization/branch (E) (Any 6 Courses)

1 Elective - 1
2 Elective — 2
3 Elective - 3
4 Elective — 4
5
6

Elective - §
Elective - 6

W W W W] W] W

18CBE001J Coversatlonal Systems 3 0 2
18CBE002J | Cloud, Microservices and Application 3 0 2
19CBE003]

Machine Learning

4 18CBE004] | Robotics and Embedded Systems 3 0 2 4
5% | 18CBE005J | Modern Web Applications 3 0 2 4

6Y 18CBE006J Data Mining and Analytics
7 18CBE007T Cognltlve Smence and Analytics
8 18CBE00ST | Introduction to IoT 3 0 0 3

9 | 18CBEOOIT | Cryptology 3]0 o3

10 18\,8‘301 0J | Quantum Computatlon and Quantum Information | 3
11 18CBEO011J | Advanced Social, Text and Media Analytics 3
12 18CBE012] Mobile Computing Lrji

e ¥ azmcsév
"“s' 2 {%\v

lM,-«o

13 18CBE(}13T Behaworal Economics

0 3
14 18CBE014T | Computational Finance and Modelling 3 0 3
15 18CBE015T Psychology 0 0 3

16 18CBE016] Enterprlse Systems ” 3 0 ‘ 2 4
17 18CBE017) | Advance Finance 3 0 2 4
18 18CBE018J | Image Processing and Pattern Regognition .. | 3 0 4
L-Lecture  T-Tutorial  P-Practical P ‘&q ,éo‘;li\
COMPUTLI ECIENC

Q? LoynTes SYS LN

B.Tech - Computer Science and Business Systems
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6. Open Electives - Electives offered to other Departments (O)

A i
18CBO00IT | Usability Design of Software Applications

1

2 18CBO002T | IT Workshop Skylab / Matlab
3 18CBO003T | Software Design with UML
4

3

18CBO004T | Modern Web Applications
18CBO00ST | Data Mining and Analytics

e

W Wlw|w|w
[==30 K} I Y i ) ]

1K= L=l =N =2 K=
W W] W Wl w

L-Lecture T-Tutorial P-Practical

7. Project work, minor project, seminar and internship in industry or elsewhere (P)

A

I | 18CBP30IL | Mini Project 0] 012
2 18CBP401L | Project Evaluation I 0 | 0 |4
18CBP402L | Project Evaluation II ‘ 0 0

_Winess Systems . Curriculum and Syllabus |2018 Regulatim
B.Tech - ;
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8. Mandatory Courses (M)

Nil

1| I8LEMIOIT | Constitution of India | rp o]0
2| ISLEMIO2T | Value Education 1| 0| 0 |Ni
3 18GNMIOIL | Physical & Mental Health using Yoga 0 0 2 NiL
4 Induction Program 2 | 0| 0 | Ni
3 18MBM201L | Competencies in Social Skills 0 0 2 I
6 18MBM202L | Critical and Creative Thinking Skills 0| 0 2 1
7 18CYM20IT | Environmental Science I 0 | 0 | Nil
8 18LEMI03T | Indian Tradition and Heritage 1 0 | 0 | Nil
9 18MBM301L | Analytical and Logical Thinking Skills 0 0 2 I
10 18MBM302L | Employability Skills and Practices 0 0 2 I
11 1S8LEM30IT | Indian Art Forms 1 0 0 | Nil
12 18LEM302T | Self Development and Entrepreneurshlp 1 0 0

Llectmre  T-Tutorial P-Practical

""ir‘:un . 539 )

\

B.Tech - Computer Science and Business Systems Curriculum‘;nd Syllabus | 2018 Regulatim
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B lSl:\AB 103T | Discrete Mathematics 3 1 0 4

2 B ISMABIO4T | Calculus, Statistics and Probability 30001 3

3 B 1SPYB102) | Physics for Computing Science 3102 4

~-4 B I1SEEB102) | Principles of Electrical Engineering 2101 2 3

L__S B 1SCBB101J | Problem Solving and C Programming | 3 | 0 | 2 4

b—ﬁ Business Communication & Value 2ol ;
H 18CBH101J Science - 1

Mandatory Courses

1SLEMI10IT

Constitution of India

Induction Program

Yoga

18MAB10ST | Lincar Algebra 31110} 4
18MAB106J | Statistical Methods 31012 4
18ECBI101J | Principles of Electronics 21012 3
18CBC101) | Data Structures & Algorithms 3 01| 2 4
18MBS101T | Fundamentals of Economics 2101 o0 2
Business Communication & Value R
1SCEE0R) Science - 11 21012 3
En Mandatory Courses - 7t
7 Value Education 0¢
g Physical & Mental Health using 5

R.Tech - Computer Science and Business Systems
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F ? t '
| C 18CBC201T ormal 1 anguagc and Automata 31
— Theory

C ization &

2 C 18CBC202T ornnuter Organization 300! 0 3
L Architecture N
3 C 18CBC203T | Object Oriented Programming 3 (o]0 3
4 C 18CBC204J , | Computational Statistics 3101 2| 4 |
3 C 18CBC205) | Software Engineering 310 2| 4

6 B 18MAB209T Operations Research 31001} 3

E e RN R B
7 C 18CBC206L Object Oriented Programmmg ol ol 2 |
— Laboratory

AT . "Mandatory Courses.

M 1 8MBM20 IL-

S o

Competencies in Socxal Skllls

18CYM201T/

18LEM103T

Environmental Science / Indian
Tradmon and Hentage

Rt é.‘é““s

9@"*:/\»3 S" i

))}"k

18CBC210L

Database Management 'Systems
Labratory ‘
Viandafory Gourses -

R A e G b iy g’* .ug‘%ﬁ%« 7o = =
1 G 18CBC207T Database Managemeni Systems 3 0 0 3
Z C 18CBC208) | Operating Systems 31012 4
3 C 18CBC209) | Software Design with UML 310 2 =
Business Communication & Value
4 H 18CBH103J Spsiitice = M1 11072 2/_
5 S 18MBS201T | Fundamentals of Management 210101} 2
Introduction to Innovation, IP 5
B § 16MBE20ZT Manag»ment & Entre| p_r_gnpurshlp 3101015

18CYM201T

Enwronmental Scncnce

SRR S i N
8 M 18MBM202L Crmcal and Creative Thinking Sl\l"S 002 1
. NE 18LEM103T/ | Indian Tradition and Heritage / Lol o] Nl

B.Tech - Computer Science and Business Systems
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B\ Cot ' N L 3
T |% C | 13CBCI0IT Dcsngngpi&‘ﬂyjﬁefﬁlg.ﬂ@i/~7 0 | 2|4
2 C 18CBC302) | CompilerDesign >0 | 0 | 2
3 S 18MBS301T | Financial & Cost Accountin ’TT 0 | 7
4 S 18MBS302T | Business Stritcgy ____.._———J——-i"'o" 2 i
Thinkin ="
g 5 18MBS303) Elccscllgl:cl pflwom’ roren | 31012
et R VrI*Labiiratory»ICourschrr»orithms 1o 2 l
* Design and Analysis of Alg
7 % cC 18CBC303L Labograto i T
3 P 18CBP301L | Mini Project __ ; T
% Mandatory Courses 0T 211
Y | M 18MBM301L | Analytical and Logical Thinking Skills | 0
18LEM301T / | Indian Art Forms / Self Development | o | 0 | Nil

18LEM302T | and Entrepreneurship
S R 5

I3CBC304T | Computer Networks

'-Labﬁfﬁﬁi}}.iCdiii”%

o
L5
Pt

1 C 31010

2 C 18CBC305J | Information Security 3 0 2

3 C 18CBC306J | Artificial Intelligence 3101 2

4 S 18MBS304T | Financial Management 21010
Business Communication & Value

5 H 18CBH104) , Science — [V 2101 2

6 E ' Elective Il -Prolgiiond T gpen 3|0 | 2

1SMBM302L Employﬁbxhty Skills and Practices

IS8LEM30IT/ | Indian Art Forms / Self Development
18LEM302T | and Entrepreneurship
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o 5 et ol el e s

18C BP40|L" I‘ro i) Lva!uahon |

S, PR Pl ik
1RCRCapyy | Vsability Design of Software
e N A_p}:hcmrmg -
JRCBC402) | 11 Workshop Skylab / Matiah | 2 2
IRMRS4017 \1nrkcfmg Rescarch & Marketing P 0 0 7 |
- ___ | Management R SRR SN S S
_18MBS402T | Human Resource Vlanagemcnt 210,02,
Elective 1] "ok o] 57777 | 3 [ 0 [ 0.1 31
ElecmclV ' 3 v‘ : f‘

B.Tech - Computer Science and Business Systems

™,
I
T
{m\‘ N
e
-
N
1 S 18 Semces Scnence & Service 2 4
“- = Mpsos] Operational Management i L —
o —= | S 18MBS404) | IT Project Management 3 /012 i
-~ —~3———__E__~ Elective V 31010 3
> 4 1 _E [ | Blective VI 3/0[2] 4
———— "o 5 Laboratory Course e s o
o S __P _ lSCBP402L Proj ectEvaluatlon I |
i) L-Lecture T—Tutonal P-Practlcal =
- Total Credits
- Semester Credits
< 1 21
- 2 20
- 3 23
- 4 20 P —
y ...
& 3 21 “OWLEGE OF Zi
6 22 ‘\h*/mh\ - xi_\
- 7 19 &/ COMPUTER SCIENCe * | Xy
g 8 19 — é‘ tg'.‘f-’“?-: fwavoo \~., |
— = . 3 |
v Total 165 % }8 OEC 7070 /=)
. \,"_-/
@ -:‘:, l": 4 ¢ ’f/'z'
>
v
-
™
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Understand the fundamental concepts of propositions by various discrete structure techniques

Understand discrete structures of many levels and to know the principle of counting

Model situations in a mathematlcal way and derive useful results

Sk Fan o
col Demonstrate the concepts of logic to test the validity of a program and to arrive at inferences

on logical structures

Demonstrate the concepts of Boolean algebra in analysing logic gates

Obtain the perception in the area of sets and the knowledge about functions

Use the counting principles in implementing various programmes

CO5 | Apply the concepts of Graph Theory to the real world problems

4_9?5
p s %
Pos PSOs
COs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | poto | Po11 | pPo12 | pson | Pso2
co1 3 2 - - - - - - . . - < 2 -
co2 | 3 3 - - . - - - - - - . 2 -
co3 | 3 | . - - . - - . - - - 2 -
|
CcO4 3 2 . - - : - . - - . - 2 -
cos | 3 2 |- - . . . . . . - - 2 -
v
CO - - < . = - = a 2 -
3 - T C - -
(A "E) “ ], - o, ._.o- - M-
1: Slight (Low)
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onal calculus - Propositions - Co

tables - Validity and satisfiability - Tautology; Adequate set of connectives; Equivalence - Normal
forms; Compactness - Resolution; Formal reducibility - Natural deduction system - Axiom system;
Soundness - Completeness.

B

L e
U

- Principle of duality - Canonical form -Karnaugh map. __
P 4". o “' 2 i htidies I . 3.7 2 T ' 15\%&
m‘L‘ ' . w-I 4 J i lm-‘ g f:?rt gﬁ:

Set - Types of sets — Set operation; Relation - Equivalence Relation; Algebraic System - Groups —

Sub groups — Homomorphism — Cosets - Lagrange’s theorem — Ring and Field (definition).

¥ -ﬂ‘- ot o R A AT “?‘m’ £ ,;'3 MRREGY 4 ?
B hi’ o R fkv{v“«i INATO n% &C )“ﬁ‘ 'f:
' — = e s PSS <s { P : j‘
Basic counting - Balls and bins problems 7o

techniques - Pri

nciple of mathematical inducti

and tournaments - trees; Planar graphs - Euler’s formula -Dual of a planer graph - Independence

number and clique number - Chromatic number - St

e
B i

atement of Four-color theorem.

o 7

5

L ]c L. Liu, Elements of Discrete Math
1985,

9 Lu Zhongwan, Mathematical Logic for Computer Science, 2" Edition ,World Scientific,

A °3

5% Edition , North-Holland, New York, 2009.

2 N. Deo, Graph Theory with Applications to Engineering and Computer Science, Prentice Hall,
Englewood Cliffs, 2016.

3 E. Mendelsohn, Introduction to Mathematical Logic, Second Edition, Van-Nostrand, London,
1979.

4 | I. N. Herstein, Topics in Algebra, 2" Edition, John Wiley and Sons, 1975.

5 | M. Morris Mano,Digital Logic & Computer Design, 1* Edition, Pearson, 2016.
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CALCULUS, STATISTICS AND
PROBABILITY

&

RRIRRR

Provide basic tools of calculus for the purpose of modelling Engineering Problems

Equip the students in using Statistical techniques to solve problems

Analyze the various data by different statistical techniques

Study the basic probability concepts

Understand and have a well founded knowledge of standard distributions which can describe
real life phenomena

N

CO1
CO2 | Solve problems involving integration using different methods
CO3 | Collect, analyse and process the data for various purposes
CO4 | Solve problems involving conditional probability and moments
CO5 | Use various distributions that arise in data analysis
PO1 | PO2 | PO3 | PO4 | POS | POs | PO7 | PO8 | POS | PO10 | PO11 | POI12 | PSO1 | PSO2
colt | 3 3 - - - - - - - - - 2 2 -
coz | 3 2 . - - | - - ’ . . 2 2 .
cos | 3 2 . - AT R A - - . . ! 2 .
cos | 3 | 2 5 ! - SRR - . 2 : I 3 -
cos | 3 3 - . - ) . - 3 -
co 24 - 1 et RE . Dl N It O S P ¥ -
(Avg) 3 ! 32 EA g - %:’% ‘:‘,_‘v" ¥ “(;“r“” “ ..k‘-:?:{/\“ \
1: Slight (Low) © . 2: Moderate (MediunfjoX ¢ pueriz 3: Substantial (High)
. : ?’)
=
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Limits and Derivatives - Differentiation — Rules of Differentiation — Maxima and Minima of single
variable.

Definition of Statistics - Basic objectives - Applications in science with
examples. Collection of Data: Internal and external data, Primary and secondarydata. Population and
Sample, Representative sample. Descriptive Statistics: Classification and tabulation of univariate
data, Graphical representation, Frequency curves. Descriptive measures - Central tendency and

Bl B R .‘ME . B
Concept of experiments, sample space, event - Definition of Combinatorial Probability, Conditional
Probability, Bayes’ Theorem (Statement only) - Expected values and moments: mathematical
expectation and its properties (Statements only), Moments (including variance) and their propertics,
interpretation, Moment generating function — Two dimensional random variables: Joint distributions -

RS b

Marginal and conditional distributions.

B4 e 8401
G 5

{ (s)
ShST Y iy S PR

er Enginecring Mathematics, 44™ Edition, Khanna

1 | B.S.Grewal, High

Douglas C. Montgomery, George C. Runger, Applied Statistics and Probability for Engineers,
Third Edition, John Wiley & Sons, 2003.

Y g v g, "’2”“
B 3
ol
2 Ston A

b ok i
-

1 | 'S. M. Ross, A first course in Probability, 9" Edition, Prentice Hall, 2012.

1. R. Miller, J.E. Freund and R. Johnson, Probability and Statistics for Engineers, 9" Edition,

< Pearson, 2917.

3 A. M. Mood, F.A. Graybill and D.C. Boes, Introduction to the Theory of Statistics, 31
Edition, McGraw Hill Education, 2001.

4 A. M. Gun, M.K. Gupta and B. Dasgupta, Fundamentals of Statistics, Vol. I & II, World
Press, 2013 & 2017.

5 Peter V. O’Neil, Advanced Engineering Mathematics, Seventh Edition, Thomson Learning,

2011.
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T PHYSIC COMPUTING
SCIENCE

create mslghts to lhc conccpts of optical effects

identify the significance of quantum theory

analyze the working principle of lasers and optical fibers

utilize the concepts in physics for the understanding of engineering and technology
undcrstand the fundamentals of thermodynamlcs

analysc the behavnor of dlfferent types of harmonic oscillations

explain the concept of interference,diffraction and polarisation

CO3 | ellobrate the basic principles of Quantum mechanics

CO4 | elucidate the structure of different crystal systems

COSs cxplam the dlﬁcmnt types of Iaser and their applications

co3 3 ! ] - . - . . 1 \ . s . .
CO4 3 2 1 - . - - - 1 1 . = - =
cos | 3 ] ] - . . . . 1 1 . 5 \ =
co 1 v id Gifsna ) - e | o . 1.00 .
(Avg) 300 ) 160 o 4 % L:T-‘T?
1: Slight (Low) © 2 Moderate (Medium) /,;‘.;\ ﬁlgﬂ?:l:hﬁal{kf@\
- 5 L ) OF \
7 COnrpryy - <
A &S‘Henl—..s ?‘:’”EE“‘CE\/‘\
[ ! e Q\
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S
%:.il‘ X A bR T e T lig
Oscillation: Periodic motion-simple harmonic motion-characteristics of simple
vibration of simple spring mass system. Resonance-definition., damped harmonic oscillator — heavy,

critical and light damping, encrgy decay ina damped harmonic oscillator, quality factor

T He T o L A S ARt AR 3 1 ‘_.'Z_
oG ;&ﬁvﬁwﬂwwﬁa« am&a&&?%}‘lﬁ ; e s 19
LR AX@‘& "TICS Bl b o e

B

e

ce-principle of supcr'lwositioh;young’s experiment: Theory of interference fringes-typcs
of interference-Fresnel’s prism-Newton’s rings, Diffraction-Two kinds of diffraction-Difference
between interference and diffraction- Fresnel's half period zone and zone plate - Fraunhofer
diffraction at single slit-plane diffraction grating. Temporal and Spatial Coherence.
Polarization of light: Polarization - Concept of production of polarized beam of light from two SHM

acting at right angle; plane, elliptical and circularly polarized light, Brewster’s law, double refraction.
U TM-MECHA] )
R sl s s

Quantum roduction- Planck’s qantum theory- Matter waves, de-Broglie
wavelength, Heisenberg’s Uncertainty principle, Compton effect, time independent and time
dependent Schrodinger’s wave equation, Physical significance of wave function, Particle in a one
dimensional potential box. '

o

R S i

a8 3 s it 3 :ﬁmﬁ‘:"‘ e 0 8 e
Crystallography: Basic terms-types of crystal systems, Bravais lattices, miller indices, d spacing,

Atomic packing factor for SC, BCC, FCC and HCP structures. Semiconductor Physics - conducter,
semiconductor and Insulator; Basic concept of Band theory.

Thermodynamics: Zeroth law of thermodynamics, first law of thermodynamics, brief discussion on
application of Ist law, second law of thermodynamics and concept of Engine, entropy, change in

ersible processes.
QIR AND. APT(

; A N i iy laronls oyl U s L % B
Laser and Fiber optics: Properties of laser beams: mono-chromaticity, coherence, directionality and
brightness, laser speckles, Einstein’s theory of matter radiation interaction and A and B coefficients;
amplification of light by population inversion, different types of lasers: Ruby Laser, CO2 and
Neodymium lasers;, applications of lasers in engineering. Fiber optics, Acceptance angle and
Numerical aperature, Types of optical fibers, Applications of fiber - Optical fiber communications
system-Optical sensors.

For Further Reading: (not for Exaninations)

Basic Idea of Electromagnetisms: Continuity equation for current densities, Maxwell’s equation in
vacuum and non-conducting medium.

Ly
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Magnetlc fi cld along the axis of current carrying co
Determination of Hall coefficient of semi-conductor

Determination of Plank constant

Determination of wave length of light by Laser diffraction method
Determination of wave length of light by Newton's Ring method
Determination of laser and optical fiber parameters

Determination of Stefan’s Constant

Determination of band gap of a semiconductor

Determination of moment of mtena of a wire usmg tonsnonal pendulum

T R I A T

”"*°°°~'°*.U~.&sﬁ‘~.—]

1| Concepts of Modern Physics, (Fifth Edition) A Beiser, McGraw Hill International, 1995

* | Fundamentals of Physics, David Halliday, Robert Resnick and Jearl Walker, Wileyplus, 2013

i. | Optics, (Fifth Edition) AjoyGhatak, Tata McGraw Hill, 2012
2. | University Physics, Sears &Zemansky, Addison-Wesley. 1999

2. | Fundamentals of Optics, (Third Edition) Jenkins and White, McGraw-Hill, 1957
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I | Introduce the basic concepts of electrical circuits and its terminology.

2 | Understand the various theorems to solve DC circuits ,
|

!

|

3

3 | Learn the basic concepts of AC circuits
Understand the importance of _electrostatic field  and electromagnetic field |
clectromechanical energy conversions. I
5 | Provide knowledge on measuring devices / sensors, transducers and electrical wiring.

R —————

b .
.

CO1 | Explain the basic concepts and terminology of electrical circuits.

CO02 | Analyze the DC circuit using various network theorems

CO3 | Analyze the transient response of AC circuits with R-L-C parameters.

CO4 | Analyze the Static and dynamic characteristics of Electro-static and Electromagnetic fields.
| Demonstrate the measurement of various electrical quantities in AC and DC systems with the
necessary sensors and devices.

a3

POs PSOs
COs
po1 | poz | Po3 | Pos | POS | PO6 | PO7 pos | poo | poto | pon | PO12 | PSO1 | PSO2
(60| 3 3 - - - - - - = - = = . .
Cco2 3 3 - - - - - - - - - 2 < <
Cco3 3 3 - - - - - - = - - < - &
Cco4 3 3 - - . s ” - . - . . . :
(60 3 3 3 - - . 5 s = % - " . "
co ;
3 3 3 T . ; . . . . . . .
~ 1z Slight (Low) 2: Moderate (Medium q QQ\\,EGSmw" fal (High)
) DARD OF L /N
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r psswc and active clements to

o

Concept of Potentinl Hﬂorcnco. voltage, current, Fundamental linea d the elecirio
their functionnl current-voltage relation, Terminology and symbols in order to descri dent and
networks, voltnge source and current sources, ideal and practical sources, concc!ﬂ of depen ;nnodal
independent sources, Kirchhof1"s 1aws and applications to network solutions using mesh an
analysis, Concept of work, power, energy, and conversion of energy.

Current-voltage relations of the lcclricé network by mathematical equations to analyze 'the n.etwork
(Thevenin's theorem, Norton's Theorem, Maximum Power Transfer theorem) Simplifications of
networks using series-parallel, Star/Delta transformation. Superposition theorem.

Ll e AC rﬁm;gi i

AC waveform definitions, form factor, peak factor, study of R-L, R-C,RLC series circutt, :L'C
parallel circuit, phasor representation in polar and rectangular form, concept of impedance,

admittance, active, reactive, apparent and complex power, power factor, 3 phase Balanced AC
Circuits (A-A&A-A),

i g ¥

é : :‘ "-‘v}‘\ S e b i o o et —
ic ficld, clectric ficld strength, concept of permittivity in dielectrics, capacitor composite,
diclectric capacitors, capacitors in series and parallel, energy stored in capacitors, charging and
discharging of capacitors, Electricity and Magnetism, magnetic field and Faraday's law, self and
mutual inductance, Ampere's law, Magnetic circuit, Single phase transformer, principle of operation,

|
|
|
EMF equation, voltage ratio, current ratio, KVA rating, efficiency and regulation, Electromechanical l
energy conversion, ‘

>

g v

=

SR QAL

8 S
T

Introduction to measuri

ng devices/sensors and transducers (Piezoelectric and thermo-couple) related
to clectrical signals, Elementary methods for the measurement of electrical quantities in DC and AC

systems (Current & Single-phase power). Electrical Wiring and Illumination system: Basic layout of
the distribution system, Types of Wiring System &Wiring Accessories, Necessity of earthing, Types

of carthing, Safety devices & system.

"For Further Reading - Principle of batteries, types, construction and application, Magnetic material

and B-H Curve, Basic concept of indicating and integrating instruye/ug;‘.. e
ok OF gar
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l. Fammanzatnon of electrical Elements, sources, measurmg devnces and lransducers relatcd to

electrical circuits
2. Determination of resistance temperature coefficient

3. Verification of Network Theorem (Superposition, Thevenin, Norton, Maximum Power Transfer
theorem)

4. Simulation of R-L-C series circuits for XL>XC , XL€ XCc
5. Simulation of Time response of RC circuit

6. Verification of relation in between voltage and current in three phase balanced star and delta
connected loads.

7. Demonstration of measurement of electrical quantities in DC and AC systems.

i i» d»ﬂ‘, 3

VA Téxtbook of Electrical Technology, (vol I) (23r | dmon), B. L. Theraja& A. K’I’heraJa,

S.Chand and Company Ltd., New Delhi, 2012.
Basic Electrical Engineering (Revised Edition), V. K. Mehta, S. Chand and Company Ltd.,

7 New Delhl 2012

GRS

Electric Machinery(Seventh Edmon) A. E. Fitzgerald, ngsely Jr Charles D Umans
Stephen, Tata McGraw Hill, 2020.

Theory and problems of Basic Electrical Engineering, (Second Edition), J. Nagrath and

s Kothari, Prentice Hall of India Pvt. Ltd., 2004.

3 Basic Electrical Engineering (Third Edition), T. K. Nagsarkar and M. S. Sukhija, Oxford
University Press, 2018.

4 Introduction to Electrodynamics (Fourth Edition), D. J. Griffiths, Cambridge University
Press, 2017.

5 Engineering Circuit Analysis (Eighth Edition), William H. Hayt, Jack E. Kemmerly & Steven
M Durbin, Tata McGraw Hill, 2013. ‘

6 Fundamentals of Electrical and Electronics Engineering (Second Edition), Smarjith Ghosh,

Prentice Hall (India) Pvt. Ltd, 2007.
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PROBLEM SOLVING AND C
PROGRAMMING

N

:‘é‘t@ fo & L . h % i :
1 | Know the fundamental concepts of programming to solve problems.

Understand various operations and controls mechanisms in C programming

3 | Learn about arrays, functions and pre-processor directives in C.

4 | Understand the concept of pointers in C.

5 | Lean the basics of structures and various file operations.

willbeabletor e

Co1 Explain the algorithm, flowchart and C constructs for solving problems in Mathematical and
Engineering application.

Sl i R

CO2 | Develop C programs using different types of operators, expressions and control structures.

CO3 | Use the concept of arrays, modules and recursive functions to solve real world problems.

CO4 | Explain the concept of pointers using C program.

CO5 | Write programs using Structures, Unions and explain various file operations.

POi AP_(;)_Z".: PO3.| PO4 | POS | PO6 | POT | PO | PO9 | POI0 | POIL | POI2 | PSOI | PSOZ2
co1 | 3 U |Gl | - - - - - 2 2 - - .
coz | 3 2 1 1 2 2 . 2 1 2 3 2 2 1
co3 | 3 3 2 2 2 2 2 2 2 2 3 2 2 1
cos | 3 2 2 | 2 2 2 2 2 2 2 2 2 2 1
Cos 3 2 2 2 2 2 4 2 2 2 2 2 2 1
[——
(ff,";) 32| ws sz |2 |2 | 2 //ﬁtﬁm%\z 3 i
1: Slight (Low) 2: Moderate (Mediu
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Algorithm and Flowchart for problem solving with L
Imperative languages- Introduction to C- syntax and constructs of ANSI C - Variable Names, Data
Type and Sizes (Little Endian, Big Endian), Constants, Decclarations, proper variable naming and
Hungarian Notation - Standard 1/0, Formatted Output — printf, Variable length argument list,
Formatted Input - scanf Statements

Arithmetic Operators, Relational Operators, Logical Ope
Decrement Operators, Bitwise Operators, Assignment Operators and Expressions, Precedence and
Order of Evaluation, if-else if, switch, Loops — while, do, for, break and continue, goto-structured and
unstructured programming.

5 Sl

Sy

Arrays, Multi-dimensional array and Row/column major formats, Strings, Functions and Program
Structures, Basics of functions, parameter passing and returning type, External, Auto, Local, Static,
Register Variables, Scope Rules, Block structure, Initialisation, Recursion, C Pre-processors,

Character Pointers and Functions, Pointer Arrays; Pointer to Pointer, Initialisation of Pointer Arrays,
Command line arguments, Pointer to functions, Complicated declarations.

TR N, S e s (R IL T
e e g Y i 2]

o e B L e e 3

ns, Array of structures, Pointer of stmét;ures, Self-referral
Structures, Table look up, Typedef, Unions, Bit-fields, File access, Error Handling- including exit,
perror and error.h, Line Input and Output, Miscellaneous functions.

Sty = S S o ey s iy A 2 AR AR LRI A R T, e
By > G .“W.ms T T OIS B R
S P e s A SI>'07 F;EXE _ p 7
RES SRS o R A e i AR G o S T,

1. Algorithm and flowcharts of small problems like GCD B

2. Structured code writing with:

i) Small but tricky codes

i) Proper parameter passing

iii)  Command line Arguments

iv)  Variable parameter

V) Pointer to functions

vi)  User defined header

vii)  Make file utility

viii)  Multi file program and user defined libraries

ix)  Interesting substring matching / searching progrlms
{

30AR0
CO22y ER s?:

. 9w,
LL537T20 evaven

X) Parsing related assignments
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b ntents for Rurther Open, create
Unix system Interface: File Descriptor, Low level 1/0 - read and write, alilo(;ator Srograming
unlink, Random access — Iscek, Discussions on Listing Director}-', Storage ion. makefile utility
Method: Debugging, Macro, User Defined Header, User Defined lerry Function, e

oy
= rir ey
£S08

close and

¥

I, % . » ition, Pearson
1 | B- W. Kernighan and D. M. Ritchi, “The C Programming Language”, Second Edition
Education, 2016.

B. Gottfried, “Programming in C”, Fourth Edition, Schaum Outline Series, 2018.
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CLR-I Introduce them to key concepts of values, hfe Skl"S and busmess communication.

CLR-2 | Motivate students to look within and create a better version of self.

CLR-3 2:::5 on the development of basic fluency in English, usage of vocabulary in the technical

CLR-4 | Strengthen reading and official written communication skill.

CLR-5 ]liJ;lderstand what life skills are and their importance in leading a happy and well-adjusted
e

‘Course Oucurie ()(CO A
At the en "nﬂbis course, leqrners wﬂf ﬂ:l
CO1 | Recognize the need for life skills and values.

CO02 | Recognize own strengths and opportunitics

CO3 | Recognize the importance of words

Understand the basic tenets of communication and apply the basic communication practices

L4 in different types of communication.

COs5 Apply the life skills to different situations

Pos
COs
vo1 | poz | pos | pos | pos | Pos | PO7 | POs | POY | POIO | POII | POI2 | PSOI | PSO2

cor | - 1 1 1 2 1 2 3 3 2 2 3 > .
co2 | - 1 . 1 1 1 2 2 3 | 1 3 ] ]
cos | - 2 2 2 2 1 1 3 3 2 3 3 . .
cos | - 1 1 . . 1 1 2 3 2 1 3 ; "
cos | - 1 2 . 2 1 2 2 3 1 2 3 ;

co . 12 | 15 | 3| ws | o 16 | 24 3 16 | 18 3 ; .
(Avg)

1: Slight (Low) 2 : N - Substantial (High)
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. : \4 e ﬁw ALUES AlN M
Values - Self c\DIorallon - Valucq of individuals: Self lntroductuon Presentatlon on favo
personality and the skills and values they demonstrate — Self-work with immersion(Interviewing
Community Workers) and narrate what you think are the values that drive them — Writing:
newspaper report- record conversation between a celebrity and an interviewer - Self-awareness;
Stress management-Team Work

LR T T

urite

Parts of Speech - Appllcatlons of tenses - Sentence formatron, sentence structure, Common Errors-
Veices — Questioning-Barriers of Communication; Effective Communication; Verbal and Non —
Verbal- Pronunciation- Toastmaster Speech -Importance of Listening Skills; Listening vs Hearing;
Types of Llstemng, SWOT Analysis

Vocabulary Enrrchment' Word formatlon - Syonyms antonyms abbrevratxons - compound
words —single word substitution- Exposure to words from General Service List (GSL) by West,
Academic word list (AWL) technical specific terms related to the field of technology, phrases,

1dloms. srgmﬁcant abbrevratlons formal business vocabulary

Reading articles — Summary wntmg, Story writing - wrltmg your comprehenswe CV - Create a
podcast on a topic. E-Mail Writing.

Life Skills: Movie based learning — identifying skills and values - critical life skills - appreciation of
diversity - Multiple Intelligences - Leadership Quality- Dealing with Ambiguity-Motivating the
People - Community service — work with an NGO and make a presentation.

Presentatlon on the persona of any well-known person & Role-Play—

Conversation between celebrity

Newspaper Report

Create a Podcast on a topic

Skit Based Communication

Listening Responding to audio

Working with an NGO and making a presentation

Join a trek —Values to be learned: Leadership, teamwork, dealing with ambiguity, managing

stress, motivating people, creativity, result orientation
9. Create a musical using the learning from. (\Lﬁ:— 0“5311\
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APAAR'I \poak \\’cll l (I nuli\l\ Innuunuc mul wmmunluntl(m)

Al‘AAR1 \pcnk well 2 2 (Soﬂ \HII\)

S o A A AR I WIS M

Dr.bamjl hrcnmth. “Bu\mcsx (‘ommunkulion“. Nirnll I’rnkmhnn 201 8

".
LA NS

Train your r mind to pcrl‘onn under pluqurc- Simon sinck Lunsﬂgmu&mi. ¢ ’9/ simon-
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Brilliant way one CEO rallied his team in the middle of layofTs

https //www coursera, org/lcarn/lcarmng-how-to—lcarn

1
2 https://www.coursera.org/specializations/e flective-business-communication
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CLR-2 | Utilize the basic citizen’s fundamental rights of freedom of speech, expression, equality,
' religion and privacy
CLR-3 | 1dentify the Indian constitutional framework with union parliament, government and their
functions and citizen’s rights
CLR-4 Utilize the States functionality and provisions for the betterment of the individual and
‘ society
CLR-5 Identify the emergency provisions, the functions of election and public service

commissions, identify the tax system

COl | Identify the basic provisions in the Indian constitution
CO2 List the fundamental rights, rights to equality, freedom, religion, culture, education and the
right against exploitation "+
COo3 ldentify the fundamental dutie‘s of the Union of India, President, Vice-President, Union
~ | Ministers and Parliament functions .
CO4 | Identify the power of states, its legislature, Governors role and the state judiciary
COs List the special pf(;visions and functionality of election commission, public service

commission, individual tax and GST

COs
POI | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS |. PO9 | POI0 | POl | POI2 | PSOI | PSOZ
CO1 - - - - - - 2 3 3 3 = 3 w s
CcO2 - - - - - - 2 3 3 3 » 3 - a
o3 = e - - - - 2 3 3 3 2 3 - .
CO4 2 . - - - - 2 3 3 3 2 3 = »
COs s = - - - - 2 3 3 3 2 3 s -
- : e ]
co | | : S R O - 2 3 3. 773 UEGE OA Y . ;
(Avg) s : ol o QARD r?\c \
1: Slight (Low) 2: Moderate (Medium) /3 Substaritia tHighe\
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Meaning of the Constmmon law and Constitutionalism- Hlstoncal pcrspectwe of the Constitution of
India- Salient features and characteristics of the Constitution of India Citizenship- Scheme of the
fundamental nehts- Qcheme of thc Fundamental Duties and its legal status

A,J«I-i-u"

The Directive Principles of State Pohcy- Scheme of the Fundamental nght to Equahty- Scheme of
the Fundamental Right to certain Freedom under Article 19- Scope of the Right to Life and Personal
Liberty under Article 21- Union Government, Union Legislature (Parliament)- Lok Sabha and Rajya
Sabha (wnh Powers and Functlons) Umon Executlve

2 v \ ! 1101 NI
Pnemdent of India (with Powers and Functlons) ane Minister of lndla (wnth Powers and
Functions) - Union Judiciary (Supreme Court)- Jurisdiction of the Supreme Court - State
Government, Legislature, Legislative Assembly, Legislative Council- Powers and Functions of the
State Legtslature State Executwe- Govemor of the State (wnth Powers and Functions)

| The Chlef thster of the VState (w
Territory, Panchayat, Municipality- Scheduled and Tribal Areas- Co-operative Societies Consumer

Rights - Consumer Protectlon Act

Local Self Govemment - COﬂStltUthIlal Scheme in Indla-Emergency Provmons : National,
President Rule, Financial Emergency - Election Commission of India (with Powers and Functions) -
The Union Public Service Commission (with Powers and Functions) - Amendment of the
Constltutlonal Powers and Procedure -Income Tax, Goods and Services Tax

| Durgadas Basu, Introduction to the Constitution of India, Lexis- Nexis, 2015

2 | Subash C Kashyap, Our Parliament, National Books Trust, 2011

Kaushal Kumar Agarwal, India's No 1 book on Tax : Simple Language Advanced Problems:
Income Tax, Kindle, 2017

Book House, 2017
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DUCTI
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DU
N - . : eterminants
Set Theory, Relations and Functions - Differential and Integral Calculus - Matrices and D

. Igebra -
- Complex Numbers - Differential Equations - Analytical Geometry & Vector Alg
Trigonometry — Probability - Statistics

vra o

1

[+ G

35 g

SRR O -

B Tt i ‘ X + RN .A‘. , = d
Mechanics - Mechanical Properties of Solids and Fluids - Waves and Osc[llatlonlfd dEﬁct;;ntziczn_
Magnetism - Electromagnetic Signal - Optics - Semiconductor Electronics - Mode y
Atomic and Nuclear Physics

PR ¥ ™
i

Understanding the Need, Basic Guidelines, Content & Process for }’alue Education- Proc‘:je;s1 oBizlf:
Exploration-Happiness-Understanding the Human being as Co-f:x1stence of the Self an ! eS eﬁz'y
The Body as an Instrument of the Self-Understanding Harmony in th.e Self:-Understandmg rosp

and Health-Harmony in the Family-Trust-Respect- Justice-Harmony in society
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I | Analyze and solve a linear system of equations using Matrix Algebra techniques

Understand the concepts of independence, basis and dimensions in vectorspaces

Have well founded knowledge in inner product spaces and orthogonality

2
3
4 | Compute and apply Eigen values and Eigen vectors
5

Apply the concepts of linear algebra in the field of computer science

f‘v‘r. e :‘{‘%ﬁ'\%

utcome

Co1 Implement the various matrix techmques in solvmg the system of Imear equations
CO2 | Use the concept of vector spaces to predict an orthonormal basis }
CO3 Orthonormalize a set of vectors in an inner product space using Gram-Schmidt
orthogonalisation and decompose a given matrix using QR decomposition
CO4 | Solve the problems of linear transformations using Eigen values and Eigen vectors
COs Perform dimensionally reduction on the given data using Singular value decomposition and
Principal component analysis 7
>0-PO Mappin : s
g e 5 ; AT S AdL b SR
POs PSOs
COs
po1 | Po2 | PO3 | PO4 | POs | POs | PO7 | POS | PO9 | POI0 | POIl | POI2 | PSO1 | PSO2
cor | 3 2 1 1 - I 2 s : s 1 2 2 ;
co2 | 3 2 1 1 ; 1 . - . . 1 2 2 :
cos | 3 2 1 1 : 1 . . . . 1 2 2 -
cos | 3 2 2 1 ; 1 . . - . 1 2 2 -
cos | 3 2 2 1 - 1 . . . . 1 2 2 -
Co -
g | 3 2 | 14| . |- - : . 1 2 2
1: Slight (Low) 2: Moderate M EGE OF ENGE>3; Substantial (High)
Q) BOARD OF 42
<X /COMPUTER SCIENCEN)
8305733 V7B %
o
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Determinants - Solution of system of linear equations
Inverse of a Matrix (using determinant)

4 ) e

Rank ofca a
ordan and LU Decom

T VEGTORSPA

Vector
: Y pel e e
: ol
erproduct —
Schmidt ortho

Ty R

Linear transformations — Rane, Kéé and probl -
| and Unitary matrices (simple problems).

Inn Norm — Angle - Orthogonality: Definition nsple problems - Projections — Gram-

gonalization and QR decomposition (theorems not included).

. 1 s N - = ;%%W .
BTG AL, e A

Eigenvalues and Eigenvectors - Hermitian

) _‘ié‘%@z' W / i Z
T e = : e tets TR e I e A O ! A
Positive definite matrices —

Cleyiﬁ tixle'rem - inulr value decomposition and Principal
component analysis using the covariance method - Introduction to their applications in Image
Procesing and Machine Learning (problems not included).

m R

R

e T

2017.

1| B.S.Grewal, Higher Engineering Mathematics, 44™ Edition, Khanna Publication, Delhi,

~ | Howard Anton, Chris Rorres, Elementary Linear Algebra — Applications version, Ninth
T Editin, John Wile Sons, 2005. ‘

i T l. D. Greenberg,

i b e i 2 F3 mg % ‘ 3 t_:) ”
Advanced Engineering Mathematics,Second Edition, Pearso
Educaticn, 2002. :

n

Gilbert Strang,Introduction to Linear Algebra; 5™ Edition, Wellesley Publishers, 2016.

3 R. C. Gonzalez & R. E. Woods, Digital Image Processing, 4™ Edition, Pearson Education,
2018.

https://machineleamingmastery.com/introduction-matrices-machinc-lea A==
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f

Have a well - founded knowledge of stausucul techniques and mcthods of cstimation ]

Gain the knowledge on test of hypothesis and how they relate to engincering appllcatlons “—_—

4

w

Know the fundamental concepts of Non parametric inference o

=N

Understand the basic concepts of design of experiments and linear statistical models B

5 | Understand how to use statistical models in forecasting

6 | Develop the skills in wrmng programme language usmg R

‘Course Outcome(s) (COs): ”"i«w*
‘&t‘ﬁe%nﬁ”ﬂ? 'if""’”‘) course, learners will %

CO1 | Apply the concept of sampling distribution and estimation theory in forecasting

CO2 | Identify the right test statistic to test the hypothesis formulated from the given data

CO3 | Use the appropriate non parametric hypothesis testing procedures based on inferences

CO4 | Apply the concepts of correlation, regression using R Programming and design experiments

CO5 | Develop the model for the given time series and estimate the required forecasting

Explore the features of R language to lmplemcnt statistical tests for the given data

W ¢ e ! 1 f.=
s

PSOs
POI1 | POI2 | PSOI | PSO2

cor | 3 3 2 3 2 1 S . . 2 2 2 :
coz | 3 3 3 3 2 I . - . - 2 2 3

co3 | 3 3 2 3 2 1 - - - . 2 2 3 .
cos | 3 3 2 3 2 1 - - : . 2 2 3 .
Cos 3 3 3 3 2 1 - - - - 2 2 3

co6 | 3 3 : 3 : 1 . . . . 2 2 3 ;
(f‘f;) 3 | 3 | 24 3 2 I - ' : ; 2 2 | s | -

1: Slight (Low) 2 Modemtew
\

f
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ms — E snmmcq nnd standard error

Random mf‘ling \'m\l‘lm}! "‘N“ finite "“d ‘“'"‘“C P“P“‘"“‘ ling distribution of sample
(sampling with replacement and sampling without replacement) — Sampiing

- estimates (un-
mean — Stratified random sampling. Lstimation: Point cstimation = C riteria f(;rkg:)zd R t(
biasedness, consistency) Methods of estimation including maximum likelihood €sti ation.
Sufficient Statistic: Concept and examples — € ‘omplete sufficiency, their application in estimation —

O vmml lumt theorem (I ¢ ludmg. proof).

- ype | and l)pc’ Il errors — Procedures of Testing: Large Samples: Tests
for single mean, difference of means and single proportion - Small samples — Student’s t test: Tests
for single mean and difference of means - I test: Test for equality of variances - Chi-Square test:

Tests for (v\\\\dnc“ of fitand |m|epcndcncc of mtnbutcs

Coneept and Ii\mmlmion

Uqc of ordcr statlstlcs —Slgn test — Wllcoxon signed rank
mogorov-Smlrnov test — Spearman’s and Kendall’s test —

(‘nmpanmn with parametric inference —
test - Mann-\\’hlme\' test — Run test - Kol

E,/g. ?E‘% R : : .
 Analysis of variance: Completely Random|zed Desngn - Rando

mmssnon and correlauon —Least Squanes method Rank correlation.
; S T ag"'

m(zed Block .Design.v Simple Linear

B

A E e ; I X N '?\ TR, 2 |
St:monan - AR[MA Models Least Square method and maxnmum likelihood Identlﬁcatlon -

Bnmanon Forecastmg

Working with Vectors and Matrlces
Reading in and Writing Data
Working with Data
Manipulating Data
Simulation

‘Linear Model
Data Frame

9. Graphicsin R

FOR FURTHER READING:
Multiple regression and multiple correlation, Neyman Pearson lemma, Procedures of Testing: Large

.

1.
2
3
4
5.
6
7
8

.

samples — Variance.
/’-—_‘"‘\
cCF nr ,\\

I'LQ
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1 Douglas C. Montgomery, George C. Runger, Applied Statistics and Probability for Engineers,
Third Edition, John Wiley & Sons, 2003. — ——
5 Chris Chatfield, The Analysis of Time Series: An Introduction, 6™ Edition, Chapm
Hall/CRC, 2003.
3

Garrett Grolemund, Hands-on Programming with R, 1* Edition, O'Reilly, 2014

D.C.Montgomery E.ec & ..Vining, Introduction to Linear Regression Analysis, 5

Edition, Wiley, 2012.

—— d PYC)
AM.Mood, F.A Graybill & D.C.Boes, Introduction to the Theory of Statistics, 3 Edition,

2 McGraw Hill, 2001.
3 | N.Draper & H.Smith, Applied Regression Analysis, 3% Edition, Wiley, 1998.

: nd 7 - _
4 Jared P.Lander, R for Everyone: Advanced Analytics and Graphics, 2 Edition, Addison

Wesley Professional, 2017.
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Discrete Mathematics
Statistics, Probability and Calculus
Fundamentals of Physics

Prmmplcs of Electrical Engmcermg

1 Study the operatlon of semlconductor dlodes and thelr charactenstlcs

Acquire knowledge about the operation and characteristics of BJT under various
configurations.

3 | Introduce the structure and terminal characteristics of FET and MOSFET.

4 | Understand the concepts of feedback and operational amplifiers with its applications J

S | Gain knowledge about dlgltal loglc cnrcults

i A . R o S binials i

CourseOuteome 9 (COs:

CO1 | Demonstrate the characte_ri_stics of the diode.

CO2 | Analyse the BJT terminal characteristics and its utilization.

CO3 | Develop a high degree of familiarity with the FET and MOSFET

CO4 | Design suitable amplifiers for any specific applications

COS5 | Construct simple digital logic circuits

e T BT e oG LT P e P
POs PSOs
COs
Po1 | P02 | PO3 | PO4 | POS | PO6 | POT | POS | PO9 | POI0 | POIl | POI2 | PSOI | PSO2
cor | 3 3 2 - 1 - - - = . . . 3 .
co2 3 3 2 E 1 - = - . = . . 3 .
COo3 3 3 | 2 - 1 1 . - - . = . 3 .
COo4 3 3 2 1 1 1 = : = . . . 3 .
3 . P e
cos | 3 2 ! ! ! > f&t\,tcf 0P| - 3 ;
co ] BARD oR~NY: |
2| 300 | 300 | 200 | 100 | 100 | 06 . / 2GNpy, sl o
e . : (=7 [ i Ncefﬁ}"{\ W
1: Slight (Low) 2: Moderate (M m{ 3 s.,bst,,}ﬁ( Eh
= [
"‘}’ c ZﬂZﬂ S
7 S
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PETTI

: UINL: ; I
Semlconductors~ Crystallme materlel Mechanical pro enles Energy band theory Fennﬁevéls ’b
Conductors, Semiconductors & Insul P ' - : d
intrinsic & rs & Insulators: electrical properties, band diagrams. Semiconductors:
extrinsic, energy band diagram, P&N-type semiconductors, drift & diffusion carriers
Diodes and Diode Circuits: Formation of P-N junction, energy band diagram, built-in-potential,
forward and reverse biased P-N junction, formation of depletion zone, V-I characteristics, Zener
breakdown, Avalanche breakdown and its reverse characteristics; Junction capacitance and Varactor
diode. Simple diode circuits, load line, linear piecewise model; Rectifier circuits: half wave, full

wave, PIV, DC voltage and current, rlpple factor, efficiency, idea of regulatlon

R
wﬁgm.( R T ,y,v R ‘»4-7 %“’7‘&5‘@‘/‘#” ‘54)%% FRImens e l A
iﬁa 4 f

Formatlon of PNP / NPN junctions, transistor mechanism and prmcnple of transistors, CE, CB, CC
configuration, transistor characteristics: cut-off active and saturation mode, transistor action, injection
efficiency, base transport factor. Blasmg and Bias stablllty calculation of stability factor.

Concept of Field Effect Transmtors (channel width modulatlon) Gate 1solat10n types, JFET Structure

and characteristics, MOSFET Structure and characteristics, depletion and enhancement type; CS, CG,
CD conﬁguratlons

Concept (Block dlagram) propertles posmve and negatwe feedback, loop gam open loop gain,
feedback factors; topologies of feedback amplifier; effect of feedback on gain, output impedance,
input impedance, sensitivities (qualitative), bandwidth stability; effect of positive feedback:
instability and oscillation, condition of oscillation, Barkhausen criteria. Introduction to integrated

c1rcults operatlonal amphﬁer and its terminal properties.

'anmmwm Ty s o btk
'DIGITAL ELE NICS  FUNDAME
S e s s _sbw-\- -,.r Pz e £

Difference between analog and digital signals, Loglc ICs, half and full adder/subtractor, multlplexers
demultiplexers.

Blpolar Junction Transistors: Energy band dlagram current amphﬁcatlon factors for CB and CE
modes
Field Effect Transistors: CMOS: Basic Principles

Feed Back Amplifier, Oscillators and Operational Amplifiers: Application of operational
amplifier; inverting and non-inverting mode of operation, Adders, Subtractors, Constant-gain

multiplier, Voltage follower, Comparator, Integrator, Differentiator.

Digital Electronics Fundamentals: Flip-flops, Shift remm\\\

W —B0ARD OF \
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Characterlstlcs of PN Juncuon d:odc and cher diode.
Design of DC voltage regulator using zener diode.
Design of Rectifier with and without filter.
Characteristics of BJT, FET.

Design of CE amplifier.

Study of OP-AMP circuits: Inverting and Non-inverting Amplifier.

Adel S Sedra and Kenneth C Smlth “Mlcroelectromc Clrcuns Theory and Apphcatlon 7th

Implementation of basic logic functions using combinational circuits.

Edition, Oxford University Press, 2017.

Jacob millman, Christos halkias, Chetan parikh,"Millman's Integrated Electronics "McGraw
Hill education (India) Private Limited,2010

M. Morris Mano, “Digital Logic & Computer Design”, Pearson India Education Services,

2016.

Robert L. Boylestad LOUlS Neshelskdyﬂ “Electromc'Devxces and Clrcult Theory” th Edmon,
Pearson Education Limited, 2002.

Ben Streetman, Sanjay Banerjee ,“Solid State Electronic Devices”, 6th Edition, 2002.

Albert Paul Malvino and David J.Bates,“Electronic Principle”,7th Edition, Tata McGraw-

3| Hill, 2008.

4 D Schilling, C Belove, T Apelewicz, R Saccardi , “Electronics Circuits: Discrete &
Integrated”, 3rd Edition, Tata McGraw- Hill, 2008.

5 | Jacob Millman and Arvin Grabel, “Microelectronics”, 2nd Edition, Tata McGraw- Hill, 2009.

6 S. Salivahanan, N. Suresh Kumar and A.Vallavaraj, “ Electronics Devices & Circuits”,2nd
Edition,Tata McGraw- Hill,2007

7 Robert L. Boylestad and Louis Nashelsky, “Electronic Devices & Circuit Theory™,

10thEdition, Pearson Education Limited, 2009.
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Know various operations on the data structures, and algorithm complexities.

Study about linear data structures and its operations.

Know about graph data structures and apply it for solving different applications

2
3 | Learn about tree data structures and apply it for various applications
4
5

Understand various searchmg, sortmg and hashmg techmques
m s) (%m ,
s course, | ers wil %be:able'toé e

COI Understand various operations on the data structures with time and space complexity analysis
of an algorithm.

co2 Describe the concept of linear data structures like array, linked list, stack, queue and its
applications.

CO3 | Apply the concept of tree data structures for various applications.

CO4 | Understand and apply the concept of graph data structures for complex applications.

COs
po1 | po2 | pos | pos4 | pos | PO6 | POT | POS | POY | POI0 | POII | POI2 pPSO1 | PsO2
co1 3 3 3 1 2 1 . . = 2 3 1 3 s
co2 3 2 1 1 I 1 - . 1 2 3 2 2 1
C03 3 3 2 s 2 v, 2 - 1 3 3 2 2 1
04 3 3 |2 2 2 2 2 . 1 2 3 2 2 1
cos 3 2 I 1 M) . . . 1 2 2 2 2 1
fo 3 26 | 18 | 14 | 16 | 12 | 04 - 0, 2 28 18 12 08
(Avg) ) | ) /‘
1: Slight (Low) _ 2: Moderat i ey £ tial (High)
e F >
, £ COMPUTER sCiENCE % 2
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s &% i LS : i3 Eer g a
Algonlhm SPWlﬁcatlon Recursion, Performance analysis, Asymptotlc Notatlon The Big-O, Omeg

and Theta notation, Programming Style, Refinement of Coding - Time- -Space Trade Off, Testing,
Data Abstraction.

AR £ 2 '_Mm .-.u \',-“‘» HRE . e *w i
Am-av Stack, Queue Linked- hst and its types, Various Representatlons, Operations and Applications
of Llnear Data Structures

e mamace T

. 3 Sh-atmdis »I._Wk@,ﬁ@%‘(’i%w‘@? % b  EE—
Graphs - Vanous Representatrons Directed, Undirected GraphOperatrons Breadth First search,

Depth First Search, Minimum Spanning Tree, Prims and Kruskals Algorithm, complexity analysis,
Apphcatrons of Non-linear Data Structures.

S et

Sequentral Search Bmary Search Insertron Sort, Selectron Sort, Shell Sort Drvrde and Conquer Sort,
Merge Sort, Qurck Sort, Heap Sort, Introduction to Hashing.
=z 3 8, q\;\ *&3@ '«\“%\» s m%w;\g&ww W‘%ﬁ;&g}&m
~ LIST OF EXPERIME!

NS

S

1 Towers of Hanor usmg user deﬁned stacks.
2. Reading, writing, and addition of polynomials.

3. Line editors with line count, word count showing on the screen.
4. Trees with all operations.

5. All graph algorithms.

6. Saving / retrieving non-linear data structure in/from a file.

7. Linear and Binary Search algorithms.

8. Selection, Insertion, Merge, Quick Sort

L R e B L N O
 Coatents 