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vtstoN
To emerge as a "Centre of excellence " offering Technical Education and Research
opportunities of very high standards to students, develop the total personality of the
individual and instil high levels of discipline and strive to set global standards, making our
students technologically superior and ethically stronger, who in turn shall contribute to the
advancement of society and hunrankind.

@ MrssroN

We dedicate and commit ourselves to achieve, sustain and foster unmatched excellence in
Technical Education. To this end, we will pursue continuous development of infra-structure
and enhance state-of-the-art equipment to provide our students a technologically up-to
date and intellectually inspiring environment of learning, research, creativity, innovation
and professional activity and inculcate in them ethical and moralvalues.

@ Educational Organization Management System (EOMS) Policy

We at Sri Sai Ram Engineering College are committed to empower our.students not only to
excel academically but also imbibe essential values, enabling them to become exemplary
global citizens. We build a better nation by fostering excellence and innovative practices in

Engineering, Technology and Management Education. We are dedicated to consistently
enhancing our systems, infrastructure and services to meet the needs and expectations of
all our stakeholders for sustainable growth

SRI SAIRAM ENGINEERING COLLEGE

To emerge as a "Centre of Excellence" in the field of Artificial lntelligence and Machine

Learning by providing required skill sets, domain expertise and interactive industry

interface for students and shape them to be a socially conscious and responsible citizen.

Computer Science and Engineering (Artificial lntelligence and Machine Learning), Sri

Sairam Engineering College is committed to
M1 Nurture students with a sound understanding of fundamentals, theory and

prachce of Al& ML.

M2 Develop students with the required skill sets and enable them to take up

assignments in the field of Al & ML

M3 Fa cilitate lnd u stry Academia interface to u pdate the recent trends in Al & M L

M4 Create an appropriate environment to bring out the latent talents, creativity and

innovation am ong students to contribute to the society.

MISSION@

vtsroN

B.E . CoMPUTER SCIENCE AND EN9INEERING '

(ARTTFICIAL TNTELLTGENCE AN D MACHINE LEARNING)



Curriculum

AUTONOMOUS CURRICULA AND SYLLABI

SEMESTER I Regulations2ilz4

SEMESTER II

Acadorlc Gormll L.0rl
08

Eu-
CHAIRMAN

Board of Studies
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s.
NO

COURSE

CODE
COURSE TITLE

WEEK HOURS CONTACT
PERIODS CREDITS

L T P

THEORY

1 24BSMA1O1 Ir/atrices and Calculus 3 I 0 4 4

2 24HSEN1O1 Communicative English 3 0 0 3

J 24BSPH1O1 Engineering Physics 3 0 0 3 J

4 24BSCY't01 Engineering Chemistry 3 0 0 t J

( 24ESCS1 O 1 Problem Solving and Programming in C 3 0 0 3 J

6 24ESGE1O1 Engineering Graphics 1 2 0 3 3

7 24HSTA1 C1 Heritage of Tamils 1 0 0 I 1

PRACTICALS

1 24BSPL1O1 Physics and Chemistry Laboratory 0 0 4 4 2

2 24ESPL1O1 Programming in C Laboratory 0 0 2 2 1

1 24ESrD101 ldea Engineering Lab -l 0 0 2 2 1

2 24ENTP1O1 Functional Life Skills 1 0 1 2 1

ONLINE SUPPLEMENTARY

As recommended by BOS

Total 30 25

WEEK HOURS
CREDITS

L T P

CONTACT
PERIODS

S.

NO

COURSE

CODE
COURSE TITLE

THEORY

3 I 0 4 424BSMA2O1 Discrete Structures1

22 0 0 224HSEN2O1 Professional English2

J 0 U JPhysics for lnformation Science3 24BSPH203

JJ n 0Chemistry for Environment and Sustainabil;[4 24BSCY201

1
,l
I

a 0Tamils and TechnologyA 24HSTA2O1

0 0 2 026 24HSNC2O1 NCC Course Level 1*

PRACTICALS

2U 4 401 24ESGE102 Engineering Practices Laboratory

4 5 J1 0Python Programming Laboratory rvith Theory2 24AMP1201

VALUE ADDITIONS . II

2 U1 0 124ENTP2O1 Digital Dynamics1

10 0 2 2ldea Engineering Lab - ll2 24EStD201

ONLINE SUPPLEMENTARY

0 0 00 n
24ESMC2O1 MS Office (Mandatory - NC)1

26 19

-r-.-----r-!-- 
, I r Total
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Curriculum /

S.

NO

COURSE
CODE

COURSE TITLE
WEEK HOURS CONTACT

PERIODS
CREDITS

L T P

THEORY

1 24BSMA3O3 Probability and Statistical Modeling 3 1 0 4 4

2 24AMPC3O1 Fundamentals of Artificial lntelligence 3 0 n 3 3

J 244MPC302 Foundations of Data Structures and Algorithm
Design 3 0 0 3 3

4 24AMPC303 Operating System 3 0 0 3 3

5 24HSMC301 Universal Human Values - ll
Understanding Harmony 3 0 0 3 3

6 24HSNC301 NCC Course Level 2* 3 0 0 3 0

PRACTICALS

1 24AMPL3O2 Data Structures and Algorithm Design
Laboratory 0 0 4 4 2

2 24AMPT3O1 Database Management Systems Laboratory
with Theory 1 0 4 5 3

VALUE ADDITIONS. III

1 24AMTP3O1 Aotitude Skills - | 0 0 2 2 1

2 24AMrD301 lnnovative Desiqn Lab - I 0 0 2 2 1

ONLINE SUPPLEMENTARY

1 24ESMC3O2 0 2 0 2 0

Total 31 23

AUTONOMOUS CURRICULA AND SYLIABI

SEMESTER ,t Regutations 2024

sEM ESTER ii)' "' 
NCC cadets

*only for cadets # Logistics lnformation System

liilAcrdorh Corrdl fni E[l-
CHAIRMAN

Board of Studies
Computer Science and Engim*+r;nq
(Artilicial lntelligence and fu'lachine Ltrdr riiil,r.

WEEK HOURS CONTACT
PERIODS

CREDITSCOURSE TITLE
L T P

S.

NO

COURSE

CODE

THEORY

3 1 U
AI 4Linear Algebra and its Applications1 24BSMA4O7

3 0 U J JNature lnspired Computing Techniques2 24AMPC401

3 0 0 3 3Computer Networks and Security3 24AMPC402

0 ) 5lVlachine Learning Techniques with Laboratory ?4 24AMPW4O1

J 0 0 3

4

JOpenElective-l#
^

24xxOExxx

03 n 0 J6 24HSNC4O1 NCC Course Level 3*

PRACTICALS

0 A ( J1

1 24AMPT4O1 Web Development Framework Laboratory
with Theory

VALUE ADDITIONS - IV

00 U L 224AMTP4O1 Aptitude Skills - llI

2 I0 0 2Innovative Design Lab - ll2 24AMtD401

ONLINE SUPPLEMENTARY

As recommended by BOS1

27 21TotalrI r-EM-..1

No. o8 .o9

Programming in JAVA (Mandatory - NC)



LCurriculum

PROGRAM EDUCATIONAL OBJECTIVES' (PEOs)

PEOl

PEO2

PE03

PE04

PSOl

PSO2

Graduates imbibe fundamental knowledge in Artificial lntelligence,
Programming, Mathematical modelling and Machine Learning

Graduates will be trained to gain domain expertise by applying the theory basics

into practical situation through simulation and modelling techniques.

Graduates will enhance the capability through skill development and make them

industry ready by inculcating leadership and multitasking abilities

Graduates will apply the garned knowledge of Al & ML in Research &

Development, lnnovation and contribute to the society in making things simpler.

The graduates will be in a position to design, develop, test and deploy appropriate

mathematical and programming algorithms required for practicalapplications.

The graduates will have the required skills and domain expertise to provide

solutions in the field of Artificial lntelligence and Machine Learning forthe lndustry

and society at large.

PROQRAM SPECIFIC OUTCOMES (PSos)

coMPoNENTS OF THE QURRTCULUM (COC)

Course Component

Curriculum Content
(% of totalnumbcr of

credits of the program)

Totalnumber
of contact

hours

Total Number
of credits

Basic Sciences (BS) 18 32 30

Engineering Sciences (ES) b 12 09

Humanities and Social Sciences (HS) 8 13 13

Professional Electives (EL) 14 23 23

Program Core + Program Lab (PC+FL) 23 42 36

Program theory with Lab (PW)/

Program Lab With Theory (PT)

12 12Open Elective (OE) 7

Training & Placement (TP) 2 14

lnnovation & Development (lD) / P@ect (PJ) 10 32 16

lnternships (lN) 2 I 3

Mandatory Courses (MC) NA 4 NA

Total 228 168

12 35 22

E'U-
CHAIRMAN
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Curriculum 7

PROGRAI\i OUTCOME REPRESESIS II|E (ilOflt.ED6E,SXUS
AND ATfITUDES THAT THE SruDEilTS TTOULD gS tXP.gCTgO TO

HAVEAT THE ET'ID OT THE 4 YEAR EilGII{EERITIG OEGRTE PNOGRAII

PROGRAMME 0UTcoM ES(POs)

1fl
Life-long
learning

Engage in independent
lifelong learning and adapt

to new technologies
with criticat thinking.

ir:1, , " ,

ftrtrl'r t'

Apply math, science.

computing an'J engireering
knowledg€ :o s.i'.e
comptei eigirreering
problems.

s.<4\

l.jentit and an.liize
rompl€x pioblems
!:,Fg re!eaich to drai!
:..c.-:r.1, <,r.<

Project
Management
ard Finance

Apply management and

financiaI principtes

to ptan and execute
prcjects effectivety.

Design / Development
of sol*tiorrs
Design Jractica{ and

irro::lile:cl:tions
considering safet) cost,

au.1lre a-a :-e t-,irorre'':

lnvesrigate
complex problems

Us}

uie .e!g;,ii e i!h,ra,i-

ar'c 1ata ar.,r.r...:-
tC :i !aS'- :dl'r :!:':i!'r
pro0;€r,'!.

fl@

@9
Communication

communicate clearty

in writing and presentations
for diverse technical

and non-technicaI audiences.

I

I

a

@5
@E Engineering

Tool Usage
Acpl r- mode.n €i.::1ri.'.i.:
.t:rd il lao s ic' r- r . . ,
and proolem soi' .5 

", 
i'

aS,,areneSS 0f r\oir ii.r,1S

lndividuat &
Teamwork

uJork effectively as an

individual and as a team

member or lead€r in

muitidis(iptinary groups.

a th ics
tortow professional

ethics, hun:an values,

divrrsitli in.lusion,
and tegal responsibitities.

The Engineer
and the World
Assess societal,

environmentat, legal,

health, and ruttural
impacts of
engineering solutions.

lxi I

^.-({\\i/^

@6



abus

Sf,MESTER. I
24BSMA101

SDG NO.4
MATRICES AND CALCULUS

L T P CP c
3 1 0 4 4

OBIECTIVES:

o To develop a strong foundation in matrix algebra and its applications.
o To introduce the concepts of limits, continuity, differentiation, and

optimization for functions of several variables.
o To familiarize students with the principles of vector calculus relevant

to errgineering problems.
. To provide an understanding of double and triple integrals along with

their practical applications.
. To impart knowledge of Fourier series and its significance in

engineering analysis.

MODUTE II FUNCTIONS OF SEVERAT VARIABLES IZ
Limits, Continuity - Definitions - Partial derivatives - Taylor's series -

|acobians, Maxima and Minima - Method of Lagrange multipliers.

MODULE III VECTOR DIFFERENTIATION 4

Scalar and vector valued functions - Gradient and directional derivatives -
Tangent plane - Divergence and curl - Irrotational and solenoidal vector fields -

Scalar and vector potentials - Vector identities (without proofJ.

MODULE IV VECTOR INTEGRATION 8

Line integral over a plane curye - Surface integral - Area of a curved surface -

Volume integral - Greens, Gauss divergence and Stoke's theorems - Verification

and appli.riion in evaluating line, surface and volume integrals. (Cube and

Cuboids).

MODULE V MUITIPLE INTEGRALS 12

Double integrals - Change of order of integration - Double integrals in polar

coordinates Area enclosed bY Plane cllrves Change of variables from

inates - Triple integrals - Volurne of solids [SPherical
rdinates).

l1
Chalrman

Boerd of Studies
DcFrlment of Humanrties &

s
bb,

lar

3/

vve
te

c&frd
Sctenccc

MODULE I MATRICES 12

Eigenvalues and eigenvectors of a real matrix - Properties of eigenvalues and
eigenvectors - Cayley-Hamilton theorem fexcluding proof) - Symmetric and

orthogonal matrices - Reduce the quadratic to canonical form using
orthogonal transformation - Nature of quadratic forms.



Syllabus/

MODULE VI FOURIERSERIES 1?
Fourier series - Convergence of Fourier series - Half range sine and cosine
series - Parseval's theorem.

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Advanced Engineering Mathematics, Erwin Kreyszig, 9th Edition, fohn
Wiley & Sons, 20A6.

2. Calculus and Analytic geometry G.B. Thomas and R.L. Finney, 9th Edition,
Pearson, Reprint, 2A42.

REFERENCES:

1. Higher Engineering Mathematics, B. V. Ramana, l Lth reprint, Tata McGraw-
Hill, New Delhi, 20fi.

2. Engineering Mathematics for first year, T. Veerarajan, Tata McGraw-Hill,
NewDelhi,200B.

3. A text-book of Engineering Mathematics, N.P. Bali and Manish Goyal, 9th
Edition, Laxmi Publications, Reprint, 200B.

4. Higher Engineering Mathernatics, B. S. Grewal, 40th Edition, Khanna
Publishers, New Delhi, 2AA7 .

WEB REFERENCES;

1. https://testbook.com/maths/cayley-hamilton-theorern
2. h ttp s : l/www. i i tg.ac.i n I raflk / Tu torial s/ M A- 1,02 / 20 1.3 /le ct- 10. p d f
3. https : //ms.unimelb.edu.aul*-data/a ssets/pdf-fil el0 0 0 7 / 25 1659 6 /

fun cti ons-s ev-var.p df
4. https : //www.mecmath.net/VectorCalculus.pdf
5. https: / / egya nkosh.ac.in/bits tream f 1.23 45 67 S9 / 64855 / 1 / Unit4'p d f
6. https : //williamsgj.people. charleston.e du f Fouri erolo 2 0 Series.pdf

ONTINE RESOURCES:

1.. https : //www.youtub e. co m /watch?v= oI D lt-Xv-m M

2. https : //www.youtub e. co m/rvatch?v= B h 3 yYO im SXU

3. https:/lwww.youtube.comfwatch?v=LGxEyZYigl
4. https : //www.youtube.co m/watch?v= ma 1 Qm E 1 S H 3 I

5. https://wwwyoutube.com/watch?v=QPw4GYz5Unc
6. https : / /www.youtub e. co m/watch?v= 1 m MYa PkXcN I

-C
Chairman

l2ld8n'd0 , lv
h._b_

by

d.gr _ Board of Studies
D,epartmcnt of HumaniUcs & Sci.n.es



Syllabusl

COURSE OUTCOMES:

Upon completion of the course, the student should he able to:
1. Diagonalize the matrix using orthogonal transformation and apply Cayley

Hamilton Theorem to find tlre inverse and integral powers of a square
matrix. [K3)

2. Evaluate the limit, examine the continuity and use derivatives to find
extreme values for functions of several variables. [K3]

3. Compute the derivatives of scalar and vector point functions. (K3)
4. Use the vector point function to establish the relation between line, surface

and volume integrals. [K3)
5. Apply double and triple integrals to find the area and the volume of a

region. [K3J
6. Compute Fourier series expansion of a function. [K3)

CO-PO Mapping:

POt P02 PO3 P04 P05 PO6 PO7 PO8 P09 PO10 PO11

col 3

co2 3

c03 3

co4 J

cos J

co6 3

SEMESTER - I

OB}ECTIVES:

. Develop the basic LSRW skills

. Acquire enhanced knowledge of English grammar

t Improve modern and technical vocabulary

. Enhance the communicative and cognitive skills

and write reviews criticallY

s
Chairman

toard of Studiec

24HSEN101

sDG NO.4
COMMUNICATIVE ENGLISH

L T P CP c
3 0 o 3 3

l3l
DQartmcnt of Humsn'tits & Scicnccs



abus

MODULE . I COMMUNICATION PROCESS B

Listening - informal conversations - Speaking - basics in speaking - speaking
on given topics & situations - recording speeches and strategies to intprove -
Reading comprehension - skimming/ scanning/ predicting - question &
ans\vers - objective and descriptive answers - Writing - paragraph rvriting,
personal notes - Language Development - parts of speech, prefix, suffix, word
formation

MODULE . II LANGUAGE BARRIERS, LEVELS AND CHANNELS B

Listening -interviews - Speaking - describing a simple process - asking and
answering questions - Reading - critical reading - finding key information in a
given text - ideation, mind mapping - Writing - dialogue,, instructions -
Language Development - regular; irregular verbs, tenses, framing questions,

MODULE.III NARRATIONAND SUMMATION B

Listening - long texts - TED talks - extensive speech on crirrent affairs -

Speaking - role plays - asking about routine actions and expressing opinions -

Reading- longer texts & making a critical analysis of the given text - Writing -
essay fcomparative / analytical), jumbled sentences, recctnmendatiotrs -

Language Devel opment - writing single sentence d efinition s, sequence word s

MODULE - IV WRITING MECHANICS 7

Listening -debates and discussions - practicing multiple tasks -Speaking - self
introduction about friends/ places/ hobbies - Reading -Making inference fl'onr

the reading passage - Predicting the content of the reading passage - Writing -
informal letters, e-mails - aCCuracy, coherellce, brevity - Language
Development- single word substitutes, co rn p o Lt n d u'o rds- co nd i tio nals

MODULE. V INTERPRETATION SKILLS 7

Listening- popular speeches and presentations - Speaking - impt'otnpttt
speeches -Reading - articles - rnagazines - lVriting - revierv writing, cliatittel
conversion - bar diagram/ table, poster/ picture interpretation - Latrguage

Development - modal verbs, collocations, 2 1st cetrtttry vocabulary

MODULE. VI COGENT EXPOSITIONS 7

Listening - Motivational speeches - Speaking - Debates and discussion -

Reading - analytical reading - ne\,vspapers - Writing - process description
Language Development - voices, sentences expressing purpose, synonyms &

antonyms
TOTAL:45 PERIODS

dfrr!.c lt+S --J Chalrman

by
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Syllabus I&ML

TEXT BOOKS:

1. Board of Editor's. Using English: A Coursebook for Undergraduate
E n gi n eers a n d Tech n ologists. Orient Blackswan Limited, Hyde raba d : 2 0 1 5.

2. A Course in Technical English, D. Praveen Sam and K.N. Shoba, Cambridge
Universitv Press, 2020

REFERENCES:

1. Anderson, Paul V. Technical Communication: A Reader - Centered
Approach. Cengage, New Delhi, 2008.

2. Smith-Worthington, Darlene & Sue |efferson. Technical Writing for
Success. Cengage, Mason, USA, 2007.

3. Grussendorf, Marion, English for Presentations, Oxford University Press,
Oxford,2007.

4. Chauhan, Gajendra Singh and et.al.Technical Communication [Latest
Revised Edition). Cengage Learning India Pvt. Limited, 2018.

WEB REFERENCES:

1. https : /lonlinecours es.nptel.ac.in/noc 1,9 _hs3 1, / preview
2. https : //wwwmyenglishpages.com/speaking/# go o gle_vigr"rette

ONLINE RESOURCES:

1. https://wwPearson.com/english/catalogue/business-english/technical-
english.html

2. https : //ww.cambridgeenglish.org/learning- english/free - res o lt rces/

OUTCOMES:

Upon completion of the course, the studentwill be able to:

1,. Improve understanding and application of listening, speaking, readitrg,
andwritingskills [K2J

2. Demonstrate the ability to write personal notes, clear aud coherent
paragraphs (K2J

3. Apply analytical skills to write essays, rearrange jumbled sentetrces, and

formulate recommendations IK3 )
4. Apply skills to develop email etiquette and coustruct professional emails

and informal letters (K3)

5. Analyze and interpret data to write comprehensive and effective reviews
(K3)

6. Enhance vocabulary, improve grammatical accuracy, and confidently
engage in debates [K2)

e
c rman

l5l
Board of Studies

Dcpartmont cf Humenitics & Sci.ncs
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Syllabus M

P0l P02 P03 Po1 I pos P06 P07 P08 P09 P010 PCl1 PS01 PSO2

c01 3 2

c02 3 2

c03 3 2

c04 3 2

c05 3 2

c06 3 2

CO-PO, PSO Mapping:

SEMESTER. I

OBIECTIVES:
o To understand the basic concepts of mechanics and its use in

engineering applications.
. To understand the concept of waves and lasers and its applications.
. To illustrate the various laws of electromagnetic waves anci its

applications.
o To apply the concepts of quantum mechanics to engineering studies.
o To understand the basics of crystal for engineering applications.
o To identi$r the basic principles involved in thermal physics and its

applications.

MODULE .I PROPERTIES OF MATTER B
Elasticity - Hooke's law- Poisson's ratio - Stress - strain cliagrarl arrcl its uses -
Twisting couple - shaft - Torsion pendulum: theory ancl experirnent - bending
of beams - bending moment - cantilever: theory and experiinent - upiform and
non-uniform bending: theory and experiment - I-shaped girders.

MODULE.II MECHANICAL WAVES AND LASERS 7
Waves on a string - standing waves * traveling waves - Ene rgy transfer of a
wave - Reflection and refraction of light waves - interferen ce -Theor), of air
rvedge and experiment - Theory of laser - characteristics _ Spontaneous and
stintulated emission - Einstein's coefficients - population inversion - Nd-yAG
laser; COzl aser - Basic applications of lasers in industry.

s
olStudr C

Chairman
Board of Stuoies

l0l

b 7 l,

24BSPH101

sDG NO. 4,7,9;11

ENGINEERING PHYSICS
L T P CP c

3 0 0 3 3

ttrg t )[ Dcpertncnt of Hurynnitics t Scicno3
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Syllabus/
MODULE.III ETECTROMAGNETIC WAVES B
The Maxrvell's equations - \vave equation; Plane electromagnetic waves in
vacuum, Conditions on the \vave field - properties of electromagnetic wavesl
speed, anrplitude, phase, orientation and waves in matter - polarization -
Producing electrontagnetic \\'Aves - Energy and momentum in EM - Reflection
and transmission of electrornagnetic waves from a non-conducting medium
vacuum interface for norntal incidence.

MODULE.IV BASICANDAPPLIEDQUANTUMMECHANICS 7
Black body radiation - PIanck's derivation - Electrons and matter waves -The
Schrodinger equation (Tinre dependent and time independent forms) -
significance of wave function - Normalization -Free particle - particle in a
infinite potential well: lD, 2D and 3D Boxes; - Barrier penetration and
quantum tunneli ng [qualitative) - Scanning Tunneling Microscope.

MODULE . V CRYSTAL PHYSICS B

Single crystalline, Polycrystalline and Amorphous materials - single crystals:
unit cell, crystal systems, Bravais lattices, directions and planes in a crystal -
Miller indices - Interplanar distance - X-Ray diffraction - Calculation of
number of atoms per unit cell - Atomic radius - Coordination number -
packing. factor for SC, BCC, FCC and HCP structures - Polymorphism anC
allotropy. Crystal Growth: Chochralski technique - Molecularbeam epitaxy.

MODULE. VI THERMAT PHYSICS 7

Transfer of heat energy - Conduction, Convection and Radiation - Thermal
conductivity, Forbe's method and Lee's disc method - Conduction through
coinpound media - series and parallel methods - Heat exchatrget's -

Refrigerators and Solar water heaters.
TOTAL:45 PERIODS

TEXT BOOKS:

1. D.K. Bhattacharya & T.Poclnam, "Engineering Physics". Oxford University
Press,201,5.

2. R.K. Gaur & S.L. Gupta, "Engineering Physics". Dhattpat Rai Ptrblishers,
2012.

3. B.K. Pandey & S.Chaturvedi, "Engineering Physics'l Cengage Learning
India,201,7.

4. V. Rajendran, "Engineering Physics'l IMc Graw Hill Publications Ltd. New
Delhi,20t4.

5. M.N. Avadhanulu And P.G. Kshirsaga[ 'A textbook of Engineering Physics']

*e

ltl Chairman
Boaro of Stuoiesr'lhL

dfrC
Deperunent of Hurnenitics & Scicnccs



Syllabus/

OUTCOMES:

tlpon completion ofthe course,the studentwillbe ableto:
1. Apply the concepts of stress, torsion, and bending to study the mechanical

behavior of structural elements using theoretical and experitrrental
rnethods. (K3)

?. Atralyze wave phenomena and interference to study energy transiet, atld

evaluate laser principles with their industrial applications. (K4)

3. Examine Maxwell's equations and electromagnetic wave theory to analyze

wave propagation, polarization and refl ection-transmission phen om ena i n

differentmedia [K4J
4. Utilize the principles of quantum mechanics to explain black body

radiation, matter waves, particle confinement in potential u'ells attd

tunneling phenomena. (K3)

5. Examine and compare the characteristics of various cr.v-stal strtlctttres,
polymorphic forms, and crystal growth techniques. (Ka)

6. Applythe principles of heattransferto determine the therrrlalcotrdttctivity
and explain the role of heat exchangers in refrigerators and solar water

heaters. (K3)

-O Chairman
foarrl of Sturics

eeg.rtmcnt rf Humanrtios t

lal

Rrcommcnded by

dL.c W
L ?l(,Io. Sooncrg

REFERENCES:

1. D. Halliday, Resnick & |. Walker, "Principles of Physics", Wiley, 2075.
2. R.A. Serway,& f .W. f ervett, "Physics for Scientists and Engineers", Cengage

Learning,2070.
3. N.K. Verma," Physics tor Enginee.rs', PHI Learning Private Limited ,20L4.
4. P.A. Tipler & G. Mosca "Physics for Scieutists and Engineers", W.H.Freeman,

2020.
5. Brijlal and Subramanyam, "Properties of Matter", S. Chand Publishing,

20LB.
6. Shatendra Sharma & fyotsna Sharma, "Engineering Physics", Pearson,

201.8.

7. Arthur Beiser. "Concepts of Modern Physics", McGraw-Hill, 6th Edition.
2003.

B. Charles Kittel, "lntroduction to Solid State Physics". |ohn Wiely & Sons. Bth

Edition,2005.
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ENGINEERING CHEMISTRY L T P CP c
3 o 0 3 3

OBIECTIVES:
c To enumerate the importance, synthesis, and applications of

polyrlers.
o To irnpar't basic knolvledge of chemistry and the principles involved in

e I ect ro c il e r:r i st r',', en e rgy storage devices, and their commercial
applications.

o To familiarize the fundamental laws and concepts of important
photophysical and photochemical processes, as well as spectroscopy.

. To explore tlie fundamental concepts,laws, and principles of
therrlodynanrics, and apply its derivations to optimize and innovate
engineering processes across various disciplines.

o To comprehend the chemistry of fuels and combustion, and their
applicatiorls across various engineering and industrial processes.

. To gain an understanding of the emergence and challenges of
nanonraterials and nanotechnology across various scientific and
technologicai disciplines.

MODULE . I POLYMER CHEMISTRY B

Polymers: Definition, Degree of polymerization, Functionality of monomel,
Classification of polymerwith examples, Types of polymerization, Mechanism
of addition polymerization (Free radical mechanismJ'

Plastics: Definition and Characteristics - Thermoplastics & Thermosets.
eering applications of plastics -PVC, Teflon,
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Fibers: Characteristics fibers - Preparation, properties and applications ofNylon and Dacron. Biodegracrabie poryrners & conducting porymers:
characteristics, classifi cati on ancl their appl ications.

MODULE.II ELECTROCHEMISTRYAND BATTERYTECHNOLOGY 7
Electrochemistry: Types of Cells (Electrochemical and Electrolytic cellJ -Redox reaction - Single ancl Standard electrode potential, heference
electrodes - SHE, calonrel electrode, Measr',ru,.,r.,ri of Single Electrode
Potential, Nerns't equatiott (Derivation & Problents), Electrochentical series
and its significance.
Batteries: Evolution of batteries - Primary and Secondary battery (Lead acid
batteryJ, Next Generation Battery, Technology (NGBT) - Solid-state batteries
flithium-ion), Sodium-ion batteries.

MODULE.III PHOTOCHEMISTRY&SPECTROSCOPY 7
Photochemistry: Laws of photochemistry - Grotthuss-Draper law, Stark-
Einstein law and Lambert-Beer Law. Quantum efficiency - determination-
Photo processes - Jablonski diagram flnternal Conversion, Intersystem
crossing, Fluorescence, Phosphorescence), Chemiluminescence and Photo-
sensitizatlon.

Spectroscopy: Electromagnetic spectrum - Absorption of radiation -
Electronic. \/ibrationa! and Rotational transitions. UV-visible and IR
spectros co p), - prin ciir ies, l rrstru nrentation [Block diagram only).

MODULE.IV CHEMICATTHERMODYNAMICS 8

Terminologl, oi 'l'hermodvnamics - Laws of Thermodynamics - I law -
Signi[icance - \{athe rnatical formtrlation and its applications. II law - Need for
the Il larv. Seconcl lan': Entrooy, - entropy change for an ideal gas, reversible and

irreversible processes, entropy of phase transitions; Clausius inequality.
Helnrholtz ancl Gibbs free energy functions, Criteria of spontaneity, Maxwell
relations, Gibbs-Helmholtz equation, Van't Hoff Isotherm and Isochore.

MODULE-V FUELS B

Fuels: lntroduction -Classification of fuels - Coal - Analysis of coal (proximate

and r-rltirlatcl. Carbonizatior-r - manufacture of metallurgical coke [Otto
Hoffrnann nLetliod) - Petroleurn - manufacture of synthetic petrol fBergius
process). Knocking - Octane number and Cetane number - Gaseous fuels -
to-p..rrecl natur-al gas [CNG), Liquefied petroleum gas [LPG). Biofuels -
Gobar gas and Biodiesel.

Combustion of fuels: lntrocluction - Calorific value - Higher and Lower
culation of Calorific value[Dulong formula) -

-e
odJ.
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MODULE . VI NANOCHEMISTRY
Introduction - Types of nanomaterials - Emergence and challenges innanotechnology- Synthesis routes for nanonraterlals: Bottom-up and top-down approaches - Sol-ger, precipitation, Thermolysis, Laser ablation,
Chemical Vapour Deposition ICVD), Electro clepositiop - properties of
tranontaterials- Mechanical properties, Chemical, Optical, Elecirical and
Magnetic properties-applications of nanomaterials (Goid nanoparticles as an
example). Quantunr Dots - concept, properties anclapplications.

TOTAL: 45 PERIODS
TEXT BOOKS:

1. S. S. Dara and S. S. umare, 'A Textbook of Engineering chemistry", s. chand
&CompanyLTD, N ew Delh i, ZO 1.5.

2. P. C. f ain and Monika f aitr, "Engineering Chemistry" Dhanpat Rai Publishing
Company (P)LTD, Ner,v Delhi, 2015.

3. S. vairam, P. Kalyani and suba Ramesh, "Engineering chemistry", wiley
Irrdia PVT, LTD,Ne',v Delhi, 201,3.

4. Ravikrishnan A, 'Engineering Chemistry', Sri Krishna Hitech Publishing
Company Pvt, [,td, Nerv Editi on2024.

REFERENCES:

1. Friedricl-r Emich, "Engineering Chernistry'l Scientific International PVT,

LTD, Neu'Delhi,2014.

2. Prasanta Rath, "Eugitreering Chenristry'l Cengage Learning India PVT, LTD,

Delhi,2A1,5.

3. Shikha Aganval, "E n gi n eeri n g Chemistry-Fundamentals and Applications",
Cambridge Universitv Press, Dclhi,201 5.

4. Chemistry of Nanotttatet'ials Vt l.1 S.S.R K'.tnrarChalla [Ed).
5. Advanced chemistr.r' b1' Phillip \'latthervs Vol.L and Vol.2.

6. Chernistry in Engineerirtg and Technology Vol. L &2,1.C. Kuriacose and f.
Rajarant.

7. Applied c}-renristrl, - A textbook for Engineers and Technologists by H.D.

Gesser.

OUTCOMES:

Upon completion of the course, the student will be able to:

L. Explain the importance of polymers in science and technology, describe

their roles in different applications and discuss their impacts on modern

advancements, (K3)

Z. Recognize the basic principles of electrochemistry and describe their
ologies. IK3)
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3. Apply the concepts of key photophysical and photochemical processes, as
rvell as spectroscopy, to develop and optimize various applications. (K3)

4. Describe the principles of the second law of thermodynamics and its
derivations to analyze errgineering applications across all disciplines. [K3)

5. Categorize the chemistry of fuels and combustion and their applications at
various levels. IK3)

6. Demonstrate the knowledge of nanomaterials, including their properties,
behavior, interactions and applications across various disciplines of
science and technology. [K3)

CO-PO, Mapping:

PO1 P02 PO3 PO4 PO5 P06 PO7 PO8 PO9 PO10 PO11

col 3 2 3 2

co2 3 3 3 2

co3 3 2 3 2

co4 3 2 3 1

co5 3 2 2

co6 2 1 2

SEMESTER. I

OBIECTIVES:
. Interpret Mathematical problems using algorithms, florvchart and

pseudocode.

o To understand the programming language.

o To develop C Programs using basic Programming Constructs, Loops,

Arrays and Strings.
. To develop applications in C using Functions, Pointers and fitructures.

and File Handling in C. Hr"tV

Syllabus &M
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PROBLEM SOLVING AND
PROGRAMMING IN C

L T
I
i

P iCP
I

i

i c
3 0 0 3 3

Jhd CSE

giO'05'h. 1r-
-

dapL

.791?I3tr(Pi

ltzl CHAIRMAN
eoird of Studio!

w,mnf,ffisffi



cgv

MODULE . I INTRODUCTION TO PROGRAMMING AND ALGORITHMS
FOR PROBLEM SOLVING 7

Introduction to Problern Solving through programs- Algorithm-
Flo'rvchart-Pseudocode-Menrory', Variables, Values, Instructions, Programs-
conrpilation process-Syntax anrl Serrrantic Errors- The language of C: Phases
of developing a runnitrg cornputer prograrn in C - Character set - Constants -
Keyrvords - Primitive data types -Declaration, Type Conversion.

MODULE.II BASICS OF C PROGRAMMING 7

Sequential- Arithmetic Operators, Relational Operators, Logical Operators,
I ncrernent Decrenrent Operators, Bitwise Operators, Assignment Operators
and Expressions, Precedence and Order of Evaluation, selective - If, Else-lf,
Srvitch- repetitive structures-foc while, do while, Nested loops, go to, breah
continue -Finding maximum oi 3 numbers, Unit converters, Interest
calculators, multiplication tables, GCD and LCM, Prime number generation.

MODULE.III ARRAYSAND STRINGS B

Introduction to Arrays: Declaration, Initialization - One Dimensional Array -
Example Program: Computing Mean, Median and Mode - Two Dimensional
Arrays - Example Program: Matrix Operations (Addition, Scaling,
Determinant and Transpose) - String Operations: Length, Compare,
Concatenate - Copy - Selection Sort - Linear and Binary Search.

]\TODULE - IVFUNCTIONSAND POINTERS 9

Introduction to Functions: Function Prototype, Function Definition, Function
Call, Built-in Functions (string Functions, Math Functions) - Recursion -
Exantple Program: Computation of Sine Series - Scientific Calculator using
Built-in Functions - Binary Search using Recursive Functions - Factorial and

I-ibonacci Generation - Towers of Hanoi problem - - Pointers - Poittter
Operators - Pointer Arithmetic * Arrays and Pointers -Array of Pointers -
Example Program: Sorting of Names - Parameter Passing: Pass byValue - Pass

by Reference - Example Program: Swapping of Two Numbers usittg Pass by

Reference.

MODULE. V STRUCTURES 7

Structure - Nested Structures - Pointer and Structures - Array of Structtlres -
Exarnple Program using Structures and Pointers - Self ReferentialStructttres -
Dynamic MemoryAllocation - Singly Linked List - Typedef.

MODULE . VI FILE PROCESSING

Files es of File Processing: sequential Access, Random Access

7

Tvp

eq

**gE_{rpt

le Program: Fi

ile Random Ac

13 I

Syllabus/

.'! u l t?! rit atrttrt-r,r
i t-t

no I hltt:''ts J3

l3ll'fi ['iHj,TBfJH'"'r'."ff ,1

cf,etnuen
BorddSedx'- '-'



cae

Transaction Processing Using Random Access Files - Command Line
Arguments.

TOTAL:45 PERIODS

TEXT BOOKS:

1. R.G. Dromey, "How to solve it by Conrputers", Reprint, PHI Publishers,
20t1,.

2. Reema Thareja, "Programnring in C'i Oxford University Press, Second

Edition,20lB.
3. Kernighan, B.W and Ritchie D.M, "The C Programrning language", Second

Edition, Pearson Education,20'1,5.

REFERENCES:

1. Yashwant Kanetkar, "Let us C", lBth Edition, BPB Publications,202t.

2. Byron Gottfried, "Progranttning lvith C", Fourth Edition,'Iata McGraw Hill
Education ,201.8.

3. Paul Deitel and Harvey Deitel, "C How to Program", Seventh edition,
Pearson Publication, 20 1 5.

4. Jeri R. Hanly & Flliot B.Koffman, "Problem Solving and Program Design in
C", Pearson Education, 20 1 3.

5. Pradip Dey', Manas Ghosh, "Fundamentals of Computingand Prograrnming
in C'l First Eciition, Ori,rrd Iitlivr'rsitv Fress, 2009.

6. Anita Goel and Ajal'l\4ittal, "Computer Fundamentals and Programming in
C'l Dorling Kindersley' flndia) Pvt. Ltd., Pearson Education in South Asia,

201,1.

7. Hanly J R & Kofirnarr E.B, Problenr Soh,ing and Programme design in C",

Pearson Education, 2 009.

WEB REFERENCES:

1, Itttps://rvtvtr'.leilrll-e.ol g/
2. https://codefont'in .orgl
3. https://n'\\'\\'.cl) t'og l'.l ll ) Il'l i ttg.com

ONLINE RESOURCES:

1. https://rvrvn,.lin rtrto p ia. o rg/ o trlitl e-books/programing-books/gnu-c-
programming-tutonaI

2. https://nptel.ac.in/cotr rses/ 1 0 61,0517 1

3, https://swayanr.gor'.irr/n d 1-noc1 9 -cs42 /preview

"mMBord dstudlcf
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OUTCOMES:

Upon completion ofthe course, the studentwillbeableto:
1. Solve basic problenrs using algorithms, flowcharts, and pseudo code.[K3)

2. Analyze the various programnring constructs for basic computational
problems.(K4)

3. lmplement simple C programs usitrg arrays and strings. [K3)
4. Use functions, recursion, and pointers to perform calculations, searching,

and sorting.(K3)
5. Apply structures and dynarnic rnemory allocation in handling complex

program nr i ng tasks. (K3)

6. Organize sequential and randorn file processing techniques to provide
solutions for real -wo rld computational problems. (K4)

CO.PO, PSO MAPPING:

SEMESTER. I

OB}ECTIVES:
o To develop in students, graphic skills for communication of coucepts,

ideas and design of engineering products'

. To visualize the job in three dimensions.

. To have a clear conception and appreciation of the shape, size,

proportion and design.

r To expose the student community to existing national standards

related to technicai drawings. \

c
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I J 2 2

c0s 3 2

c06 3 3 3
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MODULE - I PLANE CURVES 6+4
Basic Geonretrical constructions, Cun,es used in engineeringpractices:Conics
- Constmction of ellipse, parabola and hyperbola by eccentricity method -
Construction of cycloid on Horizontal Strrfaces - Drawing of tangents and
normalto the above curves.

MODULE - II PROJECTION OF POINTS, LINES AND PLANES 6+4

Projection of Points (Concept only). Projection (Elevation and Plan) of straight
lines, inclined to both reference planes by rotating line method. Projection of
plane surfaces, inclined to one of the reference planes by rotating object
nrethod.

MODULE - lll PROIECTION OF SOLIDS 6+4

Projection of regular solids fPrisms, Pyramids, Cylinder and cone) in first
quadrant, by rotating object method when the axis is inclined to one of the
reference planes.

MODUTE - IV ORTHOGRAPHIC PROIEC'IION 6+4

Orthographic Projection - Principles of orthographic projections,
Orthographic projection of objects from pictorial view.

I\tODULE . V SECTION AND DEVELOPMENT OF LATERAT SURFACE 6+4

Prolcction oi,sectioned solids fPrisms, Pyramids, Cylinder and coneJ and trtte

sfiape of the sections, when the axis of the solid is perpendicular to HP alone

and cutting plane inclined to HP only. Development of lateral surfaces of
sectioned regular vertical solids (Prisms, Pyramids, Cylinder and ConeJ with
cutting plane inclinedto HP only.

MODULE - VI ISOMETRIC PROTECTIONS 6+4

Isontetric projection - Principle, isometric scale, Isometric vie',t's atrd

Isometric projections of truncated solids - Prisms, Pyramids, Cylinder and

Cone in simple vertical positions only.
TOTAL: 60 PERIODS

TEXT BOOKS:

1. Venugopal K. and Prabhu Raja V., "Engineering Graphics", Nerv Age

International (PJ Limited, 201.1'.

2. T. f eyapoovan, "Engineering Graphics using AUTOCAD", Vikas Publishing

House Pvt Ltd, 7th Edition.

REFERENCES:

1 N S Parthasarathy and Vela Murali, "Engineering Graphics", Oxford
i,201"5

R+c,
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2. Bhatt N.D. and Panchal V.M., "Engineering Drarving", charotar publishing
House, 5 Oth Edition, 2010.

3. Natrajan K.v., 'A text book of Engineering'Graphics'i Dhanalakshnri
Pu blishers, Chenna i, 2009.

WEB REFERENCES:

1. https: / /archive.nptel.ac.in/courses/1 tz /toz /712102304 /

ONLINE RESOURCES:

1. https://nptel.ac.inlcourses/1 05 / I04 / t}Sl04148 /
2. https://nptel.ac.inlcourses/1 12 / 103 / It21O3019 /

OUTCOMES:

Upon completion ofthe course, the studentwill be able to:
1. Perform freehand drawingof conical sections and cycloids. [K3]
2. Sketch the orthographic projection of lines and plane surfaces of rectangle,

square, pentagon and Hexagon. [K3)
3. Draw the orthographic projection of regular solids Iike prism, pvramids,

cylinder and cone using change of position method. [K3)
+. Draw plan, elevation and side viervs for the 3dimensional isometric

drawing by using the concepts of o rth o gra p h ic proj e cti o n I K3 )

5. Draw the section and development of lateral surfaces for the regular-solicls
like Prism, Pyramid, Cylinder and Cone for the axis perpendicular to HP.

(K3)

6. Draw the isometric view projection for regular and truncated solids like
Prism, Pyramid, Cylinder and Cone. IK3)

CO.PO, PSO MAPPING:

117 I
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SEMESTER. I
24HSTA101

HERITAGE OF TAMILS
SDG NO.4

L T P CP c
1 o 0 1 1

OBJECTIVES:. Develop interest for classical language and literature to promote Tamil heritage
. Understand the ancient Tamil sculptures, folk and martial arts and contribution of

Tamil to the freedom of lndia

salg g Glmr$ u$grri gloridhurir
6t661, 6lunfld; g@riuniroon 
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UNIT I LANGUAGEAND LITERATURE 5

Language Families in lndia - Dravidian Languages - Tamil as a Classical Language -

Classical Literature in Tamil - Secular Nature of Sangam Literature - Distributive Justice in

Sangam Literature - Management Principles in Thirukural

gar@ ll gloutLsral udErilr.uofsur @oi$hurirsat
grfl$rij onu8u:r'ioon, gr-6lpogdlui erro6urr Gluon$g oLou-rrdrooflour gn6oLb- ur;61

@nrri;dluLrb 
- 
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u nrlp6'lu nn ropg 6 unrypfl gneonr ggdl Grunflern u rdr aofl u q

Unit ll MEDIEVALAND MODERN LITERATURE 5

Tamil Epics and lmpact of Buddhism & Jainism in Tamil Land - Bakthi Literature Azhwars

and Nayanmars - Forms of minor Poetry - Development of [Uodern literature in Tamil -

Contri bution of Bharathiyar anci Bharath id hasan.

glo(g lll rorrH I uroop @orfhuriraot 19l.ga: .uofeur gcrfhudroat oranrl
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HERITAGE. ROCKART PAINTINGS TO MODERNART-SCULPTURE 5

ne to modern sculpture - Bronze cons - Tribes and their handicrafts - Art of temple

Massive Terracotta sculptures> Village deities> Thiruvalluvar Statue at

instruments - tvlridhangam> Parai> Veenai> Yazh and

Socialand Economic Life of Tamils.
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UNITIV FOLKAND MARTIALARTS 
5Theru.koothu,. Karaqa.ttam, villu pattu, Kaniyan Koothu, oyillattam, Leather puppetry,

silambattam, Valari, Tiger dance - sports and Games of ramils.

UNITV THINAICONCEPT OFTAMILS 5
Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam
Literature - Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient
Cities and Ports of Sangam Age - Export and lnrport during Sangam Age - Overseas
Conquest of Cholas.

sryq Vl _$t$gtrlu Gg$hu $lruiori upgrri 6tgdl, uauotunr'+pg.ei
glflpfreaflan urioafltq
6lp dl, ofl@gooa:ri Gunrfla: gdlprt smflrot urm 15 gr dlrnafleoi
Epuug$loofloU gdl$u ueumunr-gonr gn6ot 

- 
ou-rloflu:neog $lruBofi 

-SlpSlrrgpg*$dlui flq.P rgss.tspy ldts oa:Glzu[@oot,

ffi oGru 1.g$g[u g o on 

- 
gdl 1}u q$goriro oflnn gq &o orrJalng'

UNIT VI CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND

INDIAN CULTURE 5

Contribution of Tamils to lndian Freedom Struggle -The Cultural lnfluence of Tamrls overthe

other parts of lndia - Self-Respect lt4ovement - Role of Siddha Medicine in lndigenous

iystems of Medicine- lnscriptions & Manuscripts- Print History of Tamil Bookl'-
TOTAL:30 PERIODS

TEXT.CUM.REFERENCE BOOKS

1. gdlpo o$rorrgl ro65(gD rb uoumur@rn 

- 
Go.Gs. rSlonooon (Glerofluf$:t

gdl1i'fn$lunL!ill otr r-o$Erb o6bo5lu5l 6b uouoi'loon oPe6 )

2. oeuufloufl$ gdl*' 
-

grananotn $tal.a$grl rb (oSlouonr Euarlrb)

3. dP'*
- 
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gt6Dp Gzuofluf@1

4. G|unlgnnp 

- 
€gpPrirooorl Snorfl srb (GlgnoUn5lu ui, gtrop ComflufGt )

A joint publication of TNTB & ESC and RIvIRL- (in
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Syllabus I

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
lnternational lnstitute of Tamil Studies.

7. Historical Heritage of the Tamrls (Dr.S.V.Subatamanian> Dr.K.D. Thirunavukkarasu)
(Published by: lnternational lnstitute of Tamil Studies).

B. The Contributions of the Tamils to lndian Culture (Dr.M.Valarmathi) (Published by:
lnternational lnstitute of Tamil Studres.)

L Keeladi - .,Sangam City Civilization on the banks of river Vaigai... (Jointly Published
by: Department of Archaeology & Tamil Nadu Text Book and Educational Services
Corporation> Tamil Nadu)

10. Studies in the History of lndia with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Published by: fhe Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu

Text Book and Educational Services Corporation> Tamil Nadu)

12. Journey of Civilization lndus to Vaigai (R.Balakrishnan) (Published by: RMRL) -
Reference Book.

OUTCOMES:

Upon completion of the course, the learners will be able to:
1, G[onflei qg@rhurirooflot orrJ6urTgt upgrrb gdl1! $)otidlurrdrsooon

r.o$lufl@dlpnr?oon Students evaluate the history of language families and Tamil

literatures (K3)

2. usgtl rorIH56rfl60i gndar-o Glupp gdls 6lr*diursrocoonu
qfl$gGlonondlpnfraon Students understarrd Tamil literatures influenced by

Philosophical and religious traditions (K3)

3. gl6lpo$dl60t un6op, Sl$uri, gerflu.nb- 66D6u uoryqeeoonu u(guurura1
Gleu-rd'lpnnson Students analyze the artistic traditions of Tamil Nadu such as rock

art, sculpture, and painting (K3)

4. gdl$o pnr-@uqp6 sanoson u$Et gsonuqd oanoooflan ronoumqc66o6n

e-ormr,.$g Glanondlpnnaon Students realize the significance of Tamil Nadu's folk

arts and martialarts (K3)

5. uUfgflpflan $crnarurufluretr orn$ofluornou rfonndrq Glrurdlgnnocn Stuoents

re-examine the ecological lifestyle (Thinai-based life) of the ancient Tamils (K3)

6. GgSlu $lurriorb ropErrb 6lf6lru unmrurugoil gr.6lpno6/Fl6lr urdraofluflcoan

flanornolu,,-n$lpnnoon Students recall the contribution of Tamils to the National

Movement and lndian culture (K3)

e
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CO. PO, PSO MAPPING

P01 P02 P03 P04 P05 PO6 i PO7 PoE I pog P010 P011 PSOI PS02

c01 2 3 3
I

2 2

c02 3 3 2 2 2

c03 2 3 3 2 2 2

c04 2 3 3 2 2 2

c05 2 3 3 2

2

2 2

c06 2 3 3 2 2

L T P CP24BSPL101

SDG NO.6;,1;t2;tl

PHYSICS LABORATORY (Any Five Experiments to be conducted)

OBIECTIVES:
o Demonstrate the wave nature of light using diffractiotr and

interference Pro Perties.
o Study the thermal condttctivity of a bad conductor'

. Verify experintentally the elastic properties of tnaterials.

Sl.No. Name of the ExPeriment
L [a) Determination of wavelength of Laser

[b) Determination of numerical aperture and acceptance angle in

an optical fiber:

[cJ Deterrnination of particle size using laser source.

Z Determination of thermal conductivity of a bad conductor - Lee's

Disc method.

SEMESTER. I

PHYSICS AND CHEMISTRY
LABORATORY o o 4.4 2

Ohairman
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Syllabus I&ML

3

4

Determination of Young's modulus by non-uniform bending
method.
Determination of the period of oscillation of a given torsional
pendulunr for a fixed length and find the rigidity ntodulus of the
rvire.

Find out the thickness of the given rvire by air wedge methoci.
Calculation of lattice cell parameter - X-ray diffraction method.
Determination of Planck's constant.
Determination of wavelength of mercury spectrum - spectrometer
grating.

Determination of velocity of sor.rnd and cornpressibiliry of liquid -
Ultrasonic I nterferometer.
Determination of band gap of a semiconductor.
Determination of Hall coefficient by Hall Effect experinrent.
Detertnination of solar cell characteristics.

5

6

7

B

9

10

11

L2

osl.N

CHEMISTRY LABORATORY (Any Five Experiments to be conducted)
OBIECTIVES:

a To acquaint students with practical knort4edge of the basic concepts of
chemistry that they will encounter during their studies and in the
industrv and ensineering fields.

o To acquaint students w'rth tirc cie tcrnurl;rtron of the molecular weight of
a polymer by viscontetr)'.

o To develop and understand the basic concepts of acidic and basic
nature using pH.

Name of the Experiment
Conductometric titration of strong acid vs strong base.

Determination of clrloride content of water sample by
Argentontett'ic nreth od.

Deterrninafion of stre'rrgtlr of acids in a mixture of acids using
conductivitv rneter.

Deterrnination of total, temporary & permanent hardness of water
by EDTA nrethod.

Estimation of iron content of the given solution using
potentiometer.

Determination of DO content of water sample by Winkler's
method.

gth of given hydrochloric acid using pH

I
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Syllabus

B

9

Estimation of iron content of the water sample using
spectrophotonreter ( 1, 1 0- Phenanth roline / thiocyanate method).

Estimation of Sodium artd Potassiunt in the given sample of water
using Flanre Photometer.

Deterrninatiort of moleculatr weights of polymer samples using
Ostwald's Visconreter.

Synthesis of nano-CdS by precipitation. fDemonstration only)

Corrosion experiment-weight loss method.
TOTAL: 30 PERIODS

TEXT BOOKS:

7. Engineering Physics Lab, Dr. G. SenthilKurnal VRB publishers. (20t9)
2. Engineering Physics Practical, Dr. P. Mani, Dhanam Publications. [2020)

TEXTBOOK:
7. Vogel's Textbook of Quantitative ChernicalAnalysis [Bth editio n,20\4).
2. Practical Physical chemistry by B. visrvanathan, p. S. Raghavan

(VivabooksJ, 2009.
3. Foundation of Experimental Chemistry bv Jubaraj B. Baruah, parikshit

Gogoi,20l0.

10

1.r

1.2

OUTCOMES:

upon completion of the course, the student wiil be abre to:
1" Apply the principles of elasticitv arrcl therrnal physics to evaluate thevarious modulus of elasticity ancl concluctivitv of a tad conductor. (K3J2' Erplicate the properties of senrr conctuctor'5^ l),\,evaluating the band gap, I-Vcharacteristics of sorar ceil and Hail ef f'ect of trit, rrrtt,riars.tK3)
3' Describe nlultiple measurenrent techniques, inclucling volumetrictitrations, conductivity, pH, r-eclo.r pote;ntral ancl optical densitynleasuremellts, used to estitrtate the an'rount of strbstani" paarunt in asolution. (K3)
4. Apply spectroscopic techniques, r,iscon.rr,trv, synthesize nano particles,analyze the corrosion behaviottr of rn;rtcrials in clitferent environments.(r(3j

s
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P01 P02 P03 P01 P05 P06 P07 P08 P09 P010 P011

c01 'l 3 2
I

2

c02 3 2 12
I

c03 { J 2 /_

c04 3 2 2

CO.PO MAPPING:

using futrctions.

c9e

SEMESTER. I
24ESPL101

sDG NO.4 & 9
PROGRAMMING IN C LABORATORY

L T P CP c
0 0 2 2 1

OBIECTIVES:
. To develop programs in C using basic Programming Constructs
. To develop applications in C using Arrays and Strings
o To design and implement applications in C using Functions, Structures
o To develop applications in C using Files

LIST OF EXPERIMENTS

i. Write a prograrn using I/O statements and expressions.

2. 'vVr-rte prograrns using decision-making constructs.

3. lVrite a program to find whether the given year is a leap year or not?

fHint: not every century is a leap. For example 1700, 1800 and 1900 is
not a leap vear)

4. Write a program to perform the Calculator operations, namely, addition,
subtraction, nrultiplication, division and square of a number.

5. lVrite a program to check whether a given number is an Armstrong
nlrrlber or not?

6. Write a plrogram to check whether a given number is odd or even?

7 . lVrite a program to find the factorial of a given number.

B. Write a prograltl to find out the average of 4 integers.

9. Write a program to print half pyramid of *.

10. Write a progratn to display array elements using two dimensional
arrays.

11. Write a prograrn to perform swapping using a function'

12. Write a program to display all prime numbers between two intervals

to',^/ers of Hanoi using .".r.rb[1ffi

124 IBoud dstdn d ese d*.
tleetrq llo. 1

by



c9V

1.4. Write a program to get the largest element of an array using the
function.

15. Write a program to concatenate two strings.
16. Write a program to find the Iength of String.
17. Write a prograrn to find the frequency of a character in a string.
18. Write a program to store Student Information in Stnrcture and Display

it.

19. The annual examination is conducted for 10 students for five subjects.
Write a program to read the data and determine the following:

[a) Total marks obtained by each student.
(b) The highest marks in each subject and the marks of the student rvho

secured it.

[c) The student who obtained the highest total marks.
20. Write a program to demonstrate file operations (e.g. count the number

of characters, words and lines in a file, replace a specific rvord with the
given word in the same file).

TOTAL:45 PERIODS

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS:

l. Stand alone desktops with C compiler 30 Nos. (Or)

Server with C compiler supporting 30 terminals or ntore.

OUTCOMES:

Upon completion ofthe course, the studentwill be able to:

1. Apply basic constructs, arrays, strings,functions and recursion for
executing C programming applications. (K3)

2. Analyze C programs involvingpointers and structtrres.(K4)

3. Evaluate applications using sequential and random access files.IK5)

CO.PO, PSO MAPPING:

P01 P02 P03 P04 P05 P06 P07 P08 i Poe P010 P011 PSOl PSO2

c01 2 1 1

c02 3 1 2

Co3 3 2 2
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SDG NO.4
FUNCTIONAL LIFE SKILLS

L T P CP c
1 o 1 2 1

SEMESTER. I

OBIECTIVES:
o Resolve common communication problems
o Observe the effectiveness of nonverbal messages

. Communicate precisely through the digital media
o Understand the importance of ernpathetic listening
o Explore reading and speaking processes

MODIJLE - I LISTENING

Techniques of effective listening
Listening and comprehending
Probing questions

Barriers to listening
Reflection from listening

MODULE.II SPEECHMECHANICS

Pronunciation

Enunciation
Vocabulary
Fluency

Common errors
MODULE . III READING SKILLS

Techniques of effective reading

Kinds of reading

Gathering ideas atrd information from the te^xt

Evaluating the ideas and infornration
Interpreting the text from nrultiple angles

MODULE . IV WRITING ASPECTS

Writing process

Effective writin g strategies

Different modes of writing
tzl the use ofresources

126 I
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MODULE.V PRESENTATIONSKILLS
Types of presentations

Nonverbal communication
Understanding the purpose ancl the audience
Beginning and closure of presentations

Presentation tools and strategies

MODULE . VI ARTICULATION ASPECTS

Perform exercises

Slow speeches

Long speeches

Monologues, Dialogues and Conversatiotr

Feedback trecessity
TOTAL : 30 PERIODS

REFERENCES:

1.. Sen, Maclhuchancla.2Ol.0, An Introduction to Critical Thinking, Delhi,

Pearsou.

Z. Eff'ective Contnrunication Skills Strategies for Success' Edited by Nitin

Bh atna ge r a trd Nl a ttt t : Bha tn a ge r. 2023, Pearson

3. -i-ec51icai Crttnntirriiceti,-rrt: Princii'tles and Practice, Meenakshi Ran-ran and

Sangeeta Sharnra. Oxford University Press, 201-5

WEB REFERENCES:

1. https : i /s\\'ava nr.ilur.'i n/ ncl 1-noc L 9-hs 3 1/preview

2. http s : / / $'\v\v. nr Ve n gl i s h pages'corI/speaking/#google-vignette

OUTCOMES:

upon completion of the course, the studentwill be able to:

1. Enrplol' t'eaclittg, writing, and listening skills to communicate clearly in

acadeurtc and professional contexts'

Z. Demonstr-ate confident oral communication and presentation skills using

appropriate tools alltl techniqtres'

3. Interpret ethical, inclusive, and culturally aware communication in team

and societal settings
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P01 P02 P03 P01 P05 P07 P08 P09 P010 P01t PSol I PSo2

c0r 2

c02 { 2

c03 3 2 2

CO-PO, PSO MAPPING:

SEMESTER. I

oBf ECTTVES:

. To understand the significance of Millennium Development Goals

[\'lDCs) ai:ri Srist.rinab]e Deveiopment Goals ISDGsJ of the United
Nations

o To faruiliarize with SDG targets and indicators
. To identify' the Constitutional implementation pertaining to SDGs in

Panchal'at Rai

. To acquire knor,,'ledge of the State and the Central government
n'elfare schenres

o To recognize the role of educational Institutions in community
developnrent

. To develop critical thinking skills to address complex societal
challenges through an immersion program

MODULE - 1 United Nations Sustainability and the Sustainable
Development Agenda 3

o Introduction to Sustainability
o Indian Rural Environment: Necessity and Sustainability

a Millennium Development Goals IMDGs)
iirable Development Goals (SDGsJ & the Agenda

inable Development Goals (SDGsJ

128 I _e
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Syllabus/

MODULE - 2 Universal SDG Targets
o SDG Framervork
a Key Components
o Pillars of the SDGs

o Targets of the Goals

a Indicators of the Targets

MODULE-3 SDG and Indian Gram Panchayat 3

o Gram Panchayat
o Salient Features of Constitutional Amendments
a Transition from SDGs to LSDGs (Localizing Sustainable Development

GoalsJ

MODULE-4 Government Schemes 4
a Introduction to State and Central Government Schemes

o Overview of Government Schemes

o Localization and Implementation at the Regional Level
o Irnpact on Local Communities

MODULE-S Community Engagement
o Key Recommendations of the National Education Policy
a Guidelines for Fostering Social Responsibility
a Awareness
o Participation
o Collaboration

MODUTE-6 Idea Generation 72

o Immersion Program
o Focus Areas
a Channelizing Ideas

a Forming Working Teams for SDGs (Sustainable Development GoalsJ

TOTAL: 30 PERIODS

REFERENCES:

1,. foy Elamon and Ms. Mariamt'ua Santt Geot'ge,"The Handbook on
Sustainable Development Goals and Gram Panchayats" , State Institute for
Rural Development (SI RD).

2. Dr.C.R.Rene Robin, Dr.PA.Shanthi, Dr.B,Thanuja & Dr.V'Yuvaraj ,"Sairam
SDG Idea Engineering Lab I", Sri Sairam Engineering College.

4
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WEB REFERENCES

1,. UN Sustainable Developnrent Goals
2' https://srmuniv.digimat.inlnprer/courses/vicreo 

/ r0gr06200 /L30.htmr3' http s: / / avcce. digi ma t. i n /n p ter / co u rs e s / vi cre o / 1 0g 1 0 620 0 / L2 6.htmr

OUTCOMES:

upon completion ofthe course, the studentwiil be abre to:
1' Analyse and apply the concepts of sustainability,Rural environment,Gram

panchayat and various government schemes to design innovative practical
solutions that address rea I I i fe ru ral char le n ges. IK2 ]2' Compare MDG's,SDG's and LSDG's to analyse village topology ancl identify
specific development targets to oropose innovative nrral soliitions. (l(4)

3' Analyse the attainment levels of SDc's and rvrite a reflective report on local
community.(K4)

4. Formulate problem statenrent based on Iocal conrmunity needs and
propose innovative ideas for community development. (K4)

5. Perform an individual presentation of field observation by mapping them
with relevant SDG's and justify their signiticance for rural development.
(K4)

CO-PO, PSO MAPPING:

P01 P02 PO3 P04 PO5 PO6 P07 PosiPoeiPololeorr

c01

c02 I

i

c03 1 2
I

c04 2

c05 1
? 2i 3 I

!-
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SDG NO.4
DISCRETE STRUCTURES

3 1 0 4 4

SEMESTER - II

OBIECTIVES:

o To understand the fundamental concepts of logic, rules of inference, and
quantifiers.

' To learn the principles of mathernatical induction, permutations, and
combinations.

o To gain knowledge of groups and norrnal subgroups in abstract algebra.
. To develop graph algorithnts using the foundational concepts of graph

theory:
. To understand the concepts of lattices and Boolean algebra and their

applications.

MODULE.I LOGICS 9
Basic Connectives - Truth Tables - Logical Equivalence - The Laws of Logic-
Logical Implications - Normal Forms - Rules of Inference - The use of
Quantifiers.

MODULE.II COMBINATORICS 9
The Prineipies oi' :'ilai.iretrraiic.ri inciuctior-r - Basic counting techniques -
Iuclusiott attd exclusion - Pigeonhole principle - Permutation - Combination.

MODULE - III ALGEBRAIC STRUCTURES WITH ONE BINARY

OPERATION 12

Semi Groups- Nlonoicls- Groups - Subgroups - Cosets- Normal subgroups
-Lagrange's tireore rn.

MODUL. IV GRAPHS 12

Graphs - Definition -S1..ecial tr,rpes of Graphs- Matrix representation of Graphs -

Graph isonrorphisin- Path, Cycle, Connectivity - Eulerian and Hamiltonian
Graphs.

MODULE- V LATTICES 9

Partial ordering - Posets - Lattices as Posets - Properties of lattices - Lattices as

algebraic systems - Sub lattices - Direct product and homomorphism - Some

special lattices.

e
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MODULE - VI BOOLEAN ALGEBRA 9

Boolean Algebra - Definition - Identities of Boolean Algebra -Demorgan's
laws.

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Discrete Mathenratics and its Applications: with Combinatorics and Graph
Theory, Kenneth H. Rosen, 7th Edition, Tata McGraw -Hill Education Pvt.

1rd.,2015.
2. Discrete Mathematical Structure with Applications to Computer Science",

J.P. Tremblay and R. Manohaq, Reprint, McGraw-Hill Education (lndia),
1,997.

REFERENCES:

1. Discrete Mathematics with Applications, Susanna S. Epp, 4th edition,
Brooks/Cole, Cengage Learning, 2010.

2. Discrete Mathematics, Norman L. Biggs, 2nd Edition, Oxford University
Press,2002.

3. Discrete Mathematics, Seymour Lipschutz, Marc Lipson, Schaum's Outlines
Series, 3rd edition, McGraw-Hill Education, 2049.

4, Elernents of Discrete Mathematics:A Computer Oriented Approach, C. L.

Liu and D. P. Mohapatra, 4th Edition, Tata McGraw -Hill Education Pvt. Ltd.,

2A12.

WEB REFERENCES:

1,. https : //web.stanford.e du/class/cs 1 0 3x/cs 1 0 3x-notes.pdf

2. https : //www.cs. cornell.edu/ - rafael / discmath.pdf

3 . h ttp : //ho m e.iitk.ac .in / - arlal/b o o k/ m th? 02.p df
4. https://drive.google.com/f rle /d/ 1,-PqMUlqDim 1-AH QK5-zL3 4197 zH

V3W15/view

ONLINE RESOURSES:

7. https://nptel.ac.in/courses/1061061B3
2. http s: / / wwwyoutube.com/watch?v=xlUFkM KS B 3 Y&l i s t= P L0 B 62D I A

947252D20
3. http s : //www.yo utub e.co m/watch?v= 4 LlTms fD S 4Y&li st= P LEAYkS 94u

S Q2 Wfc-14 QE ZU S R dx2ZcF ziO&i n dex= 1 3

4. http s: / / www.youtub e. com/watch?v= j Bs E Kyx6 Rj 0 &l i st= P Lwd nzlV3 o g

oVxVxCTll45pDVM laoYoM Hf
m /watch ?v= rdXw 7 Ps 9 vxc&list= P L H XZ9 O QG
sKZS
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COURSE OUTCOMES:

Upon completion ofthe course, the student should be able to:

1,. Construct mathematical argunrents using logical connectives, quantifiers
and verify the correctness of an argurnent usittg symbolic logic, truth
tables. (Co1) (K3l

2. Apply counting principle and nrathenratical induction to solve
combinatorial problems. (CO2) ( K3)

3. Explain the fundamental concepts of algebraic structures such as groups
and Boolean algebra. ICO3) (K3)

4. Illustratethe concepts ofgraphs. (COa) [K3)
5. Applythe concepts of Lattices in the field of computer science. (CO5) [K3)
6. Applythe concepts of Boolean algebra in logicalcircttits. ICO6) (K3)

CO-PO, MAPPING:

L T.P CP. C
PROFESSIONAL ENGLISH 2 0 0 2 2

OBIECTIVES:
o Acquire techniques for comprehencling and critically anall'zitrg

passages

o Improve the communicative competence

o Enhance learners' ability to read and write complex texts' sttnttttaries'

definitions and rePorts
tters and rePorts

ng effective iob aPPlication
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MODULE - I EFFECTIVE COMMUNICATION 6
Listening - Listening to conversations - Speaking - makin[J conversations in
real life occurrences - Reading - short stories, happenings - Writing -
autobiographical writing, preparation of checklist - conrmunication and rypes
of contntunication - Language Development -- subject - verb agreement,
conrnronlv confused words - spellings

MODULE . II BASICS OF TECHNICAT WRITING 5

Listening - listening to advertisements and products - Speaking - creating
greetings/wishes/excuses and thanks - Reading - articles/novels - Writing -

summary of articles, writing modes, formats, compositions - Language
Development - reported speech, numerical adjectives

MODULE - III REPORTWRITING 4
Listening - listening to podcasts - Speaking - practicing telephonic
conversations - observing and responding. Reading - regular columns of
newspapersf magazines - Writing - reports - feasibility, accident, preparation
of agenda and minutes - Language Development - cause & effect expressions,
discourse markers

MODULE.IV DIVERSEWRITINGSKILLS 5

Listening - documentaries, anecdotes and short stories - Speal:ing -
expressing opinions using verbal and non-verbal conrmut'tication - Reading
biographies/autobiographies, travelog, - Writing - formal letters - itrvititrg
guests - acceptance/declining letters - Language Development- degrees of
comparison - embedded sentences - acronyms and abbreviatiotrs

MODULE . V CAREER COMPETENCIES 6

Listening - expert talks - recommending suggestions & solutions - Speaking -
Debate- participating in a group discussion - learntng GD strategies - Reading

- innovations, ideations - Writing - ]ob applicatioll, resLlnle, - proposais -
Language Development - verbal analogies - phrasal verbs

MODULE. VI LEXICAL ENHANCEMENT 4

Listening - technical and general tallis - Speaking - oral presentation with
visual aids - Reading - successful stories/autobiographies - Writing - writing
blogs - Language Development - common errors in English, idiomatic
expressions

TOTAL: 30 PERIODS

134 I
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TEXT BOOKS:

1. Board of editors. Fluency in English: A course book for Engineering and
Te ch n o I o gy. O ri e n t B I ackswan, Hydera bad 20 I 6.

2. Raman, Meenakshi, Sharma. sangeeta (z}tg).professional English. oxford
Universi[, Press.

REFERENCES:

1' Bailey, Stephen. Academic Writing: A Practical Guide for Students.
Routledge, New york,2 0 1 1.

2. Raman, Meenakshi, Sharma, Sangeeta. Technical communication.
Principles and Practice. oxford University press, New Delh i,z0l4.

3. IUuralikrishnan & Mishra Sunitha, Communication skills for Engineers 2nd
ed. Pearson, Tamil Nadu, India zoll. p. Kiranmai and Rajeevan, Geetha.
Basic communication skills, Foundation Books, New Derh i,20i,3.

4. Vesilind Aarne P., Public Speaking and Writing Skills for Engineering
Students (2nd Ed), Lakeshore press, Z00T

5. Richards, |ack C. Interchange Students' Book - 2. Cambridge University
Press, New Delh i, 201,5.

WEB REFERENCES:

L. https://swayam.gov.in/nd1_noc20_hsZl f preview
Z. http s : / l nptel.ac. i n/ content/sto r age2 / npte l_d a ta 3 / h:rnl / nr h rd / i ctl

text / L09 1.0 6 1,22 I lec 1.p df
3. https ://takelessons.com/en-in/search?service=English&sort= 1 &utm-

ONLINE RESOURCES:

1,. https : //wvrrw.coursera.org/specializatio ns /im p rove- e nglish?

2. https : //www.fl uentu.com/blo g/edu cato r- e tr gl i s h/ b u s i n e s s - e n gl i s h -

conversation-topics/

OUTCOMES:

Upon completion ofthe course, the student will be able to:

1,. Demonstrate an understanding of various types of communication and

prepare effective checklists' IKZ)
2. Summarize articles/ write ups (K2J

3. Constructfeasibility reports, accident reports, survey reports and meeting

minutes (K3)

4. Applyskills to compose official letters with emphasis and clarity (K3)
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5. Compose job applications and technical proposals IK3)
6. Demonstrate the abilir,v to express opinions in both oral and rvritten forms

ofcommunication (K2)

CO-PO, PSO MAPPING:

SEMESTER. II
24BSPH203 ir,p,cpi ciL

3 0i013 3
sDG NO.4,Z9

OBJECTIVES:

o To understand the essential principles of physics oIcotrcitrcting

materiais.
o To edtrcate the basic principles of settticotrdttctot' tlevice and electron

transport properties,

o To beconte proficient in maguetic nratet'ials.

o To acquaint the basics of superconductilrg ar-rd olltical materials'

a To acquire the basic working of tratloelectt'otric clevices.

o To understand the basics of quantuin cottlptttittg.

MODULE . I CONDUCTING MATERIALS B

Classical free electron theory - Expression for electrical conductiviry - Thermal

conductivity expression - Wiedemann-Franz larv - Success and failures -

Fermi- Dirac statistics - Density of energy states - Electron in periodic potential

lectron effective mass - Concept of hole

PHYSICS FOR

INFORMATION SCIENCE
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Chairman

Boarcl ot Studies
D+rrtnent of Humanitios & Sctencas

P01 P02 P03 P01 P05 P06 P07 P08 P09 P010 P011 PSOl PS02
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c04 3 J

c05 1 3 J
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S llabus
MODULE . II SEMICONDUCTOR MATERIALS 7
Direct and indirect band gap semiconductors - Intrinsic semiconductors -
Carrier concentration in intrinsic semiconductors - Extrinsic senriconductors- Carrier concentration in N-type & P-type senriconductors - Variation ofcarrier concentration with temperature - Variation of Ferrni level rvithtenrperature and-impurity conce'tration - carrier transport i.Semiconductor: random motion, drift, mobility and diffusion - Hall effect anddevices.

MODULE.III MAGNETIC PROPERTIES OF MATERIALS B
Magnetic dipole moment - atomic magnetic rnoments - magnetic permeabilityand susceptibility - Magnetic material classification: diamagnetisrn -paramagnetism - ferromagnetism - antiferronragnetism - ferrimagnetism -Ferromagnetism: Domain Theory - M versus H behaviour - Harcl ancl softmagnetic materials - applicatiglt - Magnetic principle in computer clatastorage - Magnetichard disc- GMRsensor.

MODULE - IV SUPERCONDUCTING & OPTICAL PROPERTIES OFMATERIALS 
7superconductivity - Type-l and Type-ll super^conductors - properties an.applications - classification of optical .rate.ials - Absorption and emissior-r oiIight in metals, semiconductois a,cl irsulators - carrier generation a,ct

ffi#il:i j::::fi:ff'- solar ceri - LED - o,'guni. LED- opt*:ar trara st,r age

MODULE. V NANO DEVICES 
BIntroduction - size dependence oi Ferrni energy - Quantum confinenrent -Quantum structures - bensity of states in qrrn?rm weil, quantunr rt,ire andquantum dot structure - Bancl gap of nanonrateriars - Tu'.eli.g: sirgleelectron phenomena ancl single electron transistor - Quant,nr clot Iaser -Carbon nanotubes: properties I n ci appl ications.

MODULE. VI QUANTUM COMPUTING 
7Quantum system for,informatio, processing - quantum states - classical birs -quantum bits or qubits - murtipre q,bits"_ B';;h sphere - Superposition _Entanglement - quantum gates - cNol gate - T;;es of Quantum computer-:Quantum Ann eal er_ An al og"q ua ntu m_ Universal Qua ntum.

TOTAL:45 PERIODS
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TEXT BOOKS:

1. f asprit Singh, "semiconductor Devices: Basic Principles'l Wiley 2012.

2. Kasap, S.O., "Principles of Electronic Materials and Devices", McGraw- Hill
Education ,2077.

3. Kittel, C., "lntroductionto Solid State Physics", Wiley, 20 18.

4. S.O.Pillai, "Solid State Physics, NewAcademic Science'l 20t7.
5. D.K.Bhattacharya & Poonam Tandon., "Physics for Infornration Science and

E I e ctronics En gineering", Oxfo rd Higher Educati on", 20 L7 .
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REFERENCES:

1. Garcia, N. & Damash A., "Physics for Computer Science Students'l Springer
-Verlag,2012.

2. Hanson, G.W., "Fundamentals of Nanoelectronics", Pearson Education,
2009.

3. Rogers, 8., Adams, I. & Pennathuti S., "Nanotechnology: Understanding
Small Systems'l CRC Press,2074.

OUTCOMES:

Upon completion ofthe course,the studentwillbeable to:

1. Explore the basic concepts of free electron theory of solids and apply it to
determine the conducting properties, carrier concentratiotr and effective

mass of an eiectron in conductors [K3)
2. Analyzethe band structures and carrier concetrtrations of semiconductors,

study their variations with temperature, and examine carrier transport
mechanisms [K4)

3. Have an insight into the different types of nragtretic niaterials ancl trtagnetic

data storage device [K3)
4. Analyze the properties of superconductors and optical interactions in

materials and explain the working of optoelectronic and optical storage

devices [K4)
5. Examine quantum confinement ancl rluantum structures, analyze the

working principles of quantunr clevices, and explore the applications of
carbon nanotubes [KaJ

6. Apply the basic concepts of quantum computing to demonstrate the

operation of quantum gates and the fbrtnation of entangled states [K3)
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CO.PO MAPPING:

SEMESTER. II
CHEMISTRY FOR ENVI RONMENT

AND SUSTAINABILITY

oBf ECTTVES:

o To gain a comprehensive understancling of environnrerrtal science, the
inti'icate relatiorrships rvithirl e Cr)s) stcins, .iiril thc e i'riuliil i'ole of
bi odiversity conservation..

o To introduce the structure and components oithe atmosphere, and
provide an overvierv of the photocht,nrical rr'actions involved.

o To foster a sound trnderstanding ol r.r,ater qrralin, paranreters and
rvater treatment techniques.

. To explore the various components oi soil and urtderstand the steps
involved in Solid Waste Managemerlt (S\'VivI).

o To advocate the benefits of reneu'able cncrgl' and promote awareness
of sustainable energy practices. .

o To implenrent the orinciples of Green Chcnristry in alignment with the
Sustainable Development Goals [SDGs).

MODUTE - I INTRODUCTION TO ENVIRONMENTAL SCIENCE B

Enrrironment: Definition, concept of environment and its components -

scope and irnportance of environment- need for pLrblic awarelless.

Ecosystem: Structure and functions: Structures - Biotic and Abiotic
com onents. Functions - Energy flow in ecosystettrs, food chains and food

&P), Ecological successiou.
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Syllabus/

Biodiversity and its conservation: Definition, types, importance of
biodiversity, values and threats to biodiversity. Endangered and endentic
species - concept and basis of identification of 'Hotspots'; hotspots in lndia.
Strategies for biodiversity conservation: in situ, ex situ and in vitro
conservation.

MODULE-II ATMOSPHERICCHEMISTRY 7

Atmospheric Chemistry - Composition and structure of atmosphere. Clintate

change - greenhouse effect - role of greenhollse gases (C02, CH4, N2O, CFCs)

on global warming. Chemical and photochemical reactions in the atmosphere -

Formation of smog, PAN, acid rain fcauses, effect and control measures).

Oxygen and ozone chemistry - Ozone layer depletion (causes, effect and

control measures).

MODULE.III WATERCHEMISTRY B

Importance and scope of water chemistry - Sources and impurities in water -

Water Quality Parameters - Specifications as per WHO/BIS standards.
Hardness of water, types, numerical problems on hardness of 'rt'ater.

Softening of water - Internal treatment flime-soda, Phosphate, Calgotr,

Sodium Aluminate and Colloidal conditioning). Extertral treat:nents: Ion

exchange and Zeolite prccesses. i\'lunicipal water treatnrettt: pritttary
treatment and disinfection (UV, Ozonation, break-point chlorination).
Desalination of brackish rvater Ll-l' R.everse osnlosis. Sttstairrahle rvlltet'

management practices (water recycling and raitrwater harvesting)

MODULE. V ENERGYAND ENVIRONMENT B

Energy sources - Renewable and non-renewable energy sources. Principle
(solar collectors, photo-voltaic mo dul es, s o I a r

energy; tidal energy, OTEC ellergy fronr

l40I !
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MODULE.IV SOIL CHEMISTRYAND SOLID WASTE MANAGEMENT 7
Soil Chemistry: Chenrical cornposition of soil, Acid-Base attcl iott-Excltartge

Reactions in Soil, Soil acidity and salinity. Itrrportance of NPK in Soil Fertilitr'.
Modern agriculture - Inrpacts of both excessive and instrfficient ft-'rtilizet- ttsc,

alongside the effects of pesticides on soil chemistry and the environntent.
Sustainable agricr-rlture - Approaches to improve soil saliniry (leaching, .soil

amendments, crop rot;rtion), Destgn and use of green pesticicles fot'
sustainable farming.
Solid Waste Managentent System: Sources and types of solid tvaste,
Elements of solid waste nianagement, Methods of residential and cotttntercial
waste collection, Treatrnent / processing - Incineration, Compostitrg, Lancliill -

Dumpsite rehabilitation.



MODULE - VI GREEN CHEMISTRYAND SUSTAINABILITY 7

Green Chemistry: Introduction to green chemistry, Principles of Green
Chemistry (1,2-principlesJ, the concept of atom economy and chemical
synthesis, Important techniques used in green chenristry. Application of green
chernistry, viz. replacement of ozone depleting substances including CFCs,

manufacture of biodegradable polymers, use of HZOZ as benign bleaching
agents in the paper industry.
Sustainable Development: Definition and concepts of sustainable
development, Need for sustainable developmenU Sustainable de"'elopment
goals - 17 SDG goals.

Sustainable practices: Zero waste and R concept, Circttlar economy, ISO

14000 Series, Material Life cycle assessment and Environmental Impact
Assessment.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. Bennyloseph,'Environmental Science and Engineering', Tata McGrarv-Hill.
New Delhi,2006.

2. Gilbert M.Masters, 'lntroduction to Environrnental Errgineering and
Science', 2nd edition, Pearson Education,2004.

3. Ravikrishnan A, 'Environmental Sciettce and Engineering', Sri Krishna
Hitech Publishing Company Pvt. Ltd, Revised Edition 2020.

4. Vogel's Textbook of Quantitative Chemical Analysis (Bth editi on,2014).

REFERENCES:

1,. Dharmendra S. Sengar;'Environrnental lalv', Prentice hall of India PVT LTD,

New Delhi, 2007 .

2. Erach Bharucha, "Textbook of Errvil'onnrental Studies", Universities
Press(l) PVT LTD, Hyderabad,2015.

3. G. Tyler Miller and Scott E. Spoohnan, "Environmental Science", Cengage

Learning lndia PVT, LTD, Delhi, 201.4.

4. Chemistry for Environmental Engineering, Clair N. Sawyer; Perry L. Mc

Carty, Gene F. Parkin,4th Edition, McGraw-Hill.
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OUTCOMES:

Upon completion of the course, the student will be able to:
t. Develop a fbundational understanding of environmental science, the

interactions ',vithin ecosystems, the significance of biodiversiry, and the
inrportance of conservation strategies fbr maintaining ecological balance.
(K3)

2. Identifl,'the primary components of the atrnosphere, explain the causes of
atmospheric pollution, and propose basic strategies to prornote a
sustainable and clean atnrosphere. (K3J

3. Demonstrate conrplex water quality pararneters, and develop innovative
methods for producing cost-effective soft water suitable for both industrial
use and potable consun'tption. (K3)

4. Describe the composition and functions of soil contponents, analyze the
sources and characteristics of solid wastes, and evaluate the methods and
strategies employed in solid rvaste marlagement (SWM).(K3)

5. Explain renewable and non-renewable resources, describe various
methods for haruessing energy from different sources and explain their
applications in various contexts. (K3J

6. Illustrate a comprehensive understanding of green chemistry principles
and their alignment rvith sitsti:inable development goals, preparing them
to contribute to ettvirotrntentallv fricncll-v alrd sustainable practices in their
future careers.(K3)

CO.PO MAPPING:

POt P02 PO3 P04 pos!poslpozfeoa PO9 PO10 PO11

col 2 nL 1

I

i

I

I

I

I

:

co2 3 2 2
I

c03 3 L 1

c04 2 2 1

i

I

co5 3 2 2
I

co6 3 3 2 1
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SEMESTER - II
24HSTA201

sDG NO.4
TAMILS AND TECHNOLOGY L T P CP c

1 o o 1 1

OBJECTIVES:. Understand the techniques that help for a better livelihood. ldentify the methods used for scientific Tamil computing

gat(5-l 6prol ropErrb unanang| Gtgnflo51iurir
erfio ono$pflou GgoqS 9gn06b - unoonng Glgnfl6uuuutb - 6(Dur-{ Slzuuq
unrufr l dr o on - u nounr- r,ir s ofl oU dp uil gfl uf@ o on

uNtT-t WEAVING AND POTTERY (CERAMIC) TECHNOLOGY 5
Weaving lndustry during Sangam Age - Ceramic technology - Black and Red-ware Potteries
(BRW) - Graffiti on Potteries.

9go6 -ll srdrssnar6ug6uotDtoriqoot
Epg enzu$pflotr cugoranr.otq upurb ou@r-onarmroonqgeniro ena:$$o[
ofL 6ld Glun(DL oorflzu 6ugoreoLou q -e mr o oneug-dlil ol @unour
Gl_unqgu otgirb gGoal grb - Sl n: u upfl anry$ fl ar Gi-oeou g{6o, r.0u r_.1 updlur
a5lorrrrjroen.

UNIT.II SANGAMAGE DESIGNS 5

Designing and Structural construction - House & Designs i,l household maierra s during
Sangam Age - Building materials and Hero stones of Sangam age- Details of Stage
Constructions in Silappathikaram
glo6 -lll updrann:origug| Clgng[lo05rlurir
mnrooiroqry&dl$uriroqgLb. Gsncr5lebaqgLb - Gonpnenzu$gluGlulgriGenu5loi:oon
upgrb r-flp eugflunu@$g6urjio6n - gnu:aonsnzu6Gonu$lotraoi - r.on$lrfl
ELLolDloutloon u$dl gtdlgoi:, ug1orrl lfnnnudl gqLbLoan qzuruiir LoEErb
p6l6r-oeozu gnudon Lopgneir - GleugpnL-@af@aen - Enagoi onzu$$oit
Gleooioo anu5l ob gB Gg n - e n G rln6'l eoufl & o u g u ci o eo ou.

UNIT.III ANCIENT CONSTRUCTION TECHNOLOGY 5

Sculptures and Temples of Mamallapuram - Great Temples of Cholas and other worship
places - Temples of Nayaka Period - Type study (lVtadurai MeenakshiTemple)- Thirumalai
Nayakar Mahal - Chetti Nadu Houses> lndo - Saracenic archrtecture at Madras during
British Period.

grog- lV 9.pug$lg 6lpn$lalgriurir
suuoi or-@rb 66oil -s-Galnsoflur6b -6ttUrbq6 Glgnfl$erooCI $lgrbornu

gg6b, 6r"""9 - o.rrya:n$E&enorfEo6n-n6 Glerbq LopE6 grrjre gnrumrurdroon -

anry$pfl of roeuuflaofl an oreosoon
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Syllabus L

UNIT-IV MANUFACTURINGTECHNOLOGY 5

Art of Ship Building - Metallurgical studies - Iron industry - lron smelting> steel - Copper and
gold- Coins as source of history- Minting of Coins - Beads making-industries -.Stone beads -

Glass beads - Terracotta beads - Shell beads/bone beads -Archaeological evidences - Gem

stone types described in Silappathikaram.

gru(g - V Gorennaftiranro rofrgrir pfrirunesm;| Glgn$ldlEuurb
gr16o6uoT, offl, gonrioon, mgg - Gonpnonzueiggo$l$flfiEcur gociidlu$golb -

oneUpoo r- urynuflu q - onobpouru oqqd o116 or garciD uoo ou ut- r- dlnnrEoon -

Gotonnoufinnu ro$Erb Goronnoornnr-o& enn$g Glou.roilun@son- sr-oUenn grlflq -

r-fowzuon6 - tpggt ropgr6 Uggl&go,flggui, - Gluqgnireuui, tgdlgg uomsor-ru
gdlol - gtdlqenn rglorb.

UNIT.V AGRICULTUREANDIRRIGATIONTECHNOLOGY 5

Dam, Tank, Ponds, Sluice, Significance of KumizhiThoompu of Chola Period> Animal

Husbandry - Wells designed for cattle use -Agriculture and Agro Processing - Knowledge of

Sea - Fisheries - Pearl - Conch diving -Ancient Knowledge of Ocean - Knowledge Specific

Society.

sog-Vl srpfl afhuo0gr.6l$oSErrioarufl$gdl$
e[dloslur6i) gflsl6or oronn]dl - oouflggidl$ oronn&dl - gdl$' gttobaooeir

r-flouiupfluq Gliugril - gLflU 6[oooiGlunlguaot e-go.rnooLir - gr-tl5ir

Slanoumu6aoio5l6ogorir - gL6pr.6lnn gnarorb - $lanouoruodl6b 916l1jl gqerynpfloon

- Glen$qgnnor$ $Lr-rb.

UNIT.VI SCIENTIFICTAMIL&TAMILCOMPUTING 5

Development of Scientific Tamil - Tamil computrng - Digitalization of Tamil Books -

Development of Tamil Software - Tamil VirtualAcademy -Tamil Digital Library - Online Tannil

Dictionaries - Sorkuvai Project.
TOTAL: 30 PERI0DS

TEXT.CUM.REFERENCE BOOKS
1. gdlpo ol[il]rg 

- 
Lo&oqgrb uouurun@6 

- 
Gs.Go. Eonooon (GlzuoflufG)

g L6l1lf nG u n r-glroi: LopE Lb o oU aSl u5l ei u erufl s on e p o Lir)

2. elnnfiang 9,6l$, 
- 

grooomoun 6lo.*ggry6 (crSleuow r5l[etr1ti])

3. dp+ '-ri-r 
fi6te-nrrlr5lrtr e risonzu EsrJ En6rfl,r6 (Glgnsbe6luoir

glcu,P Co:ofluf@)
4. 6unrg-g 

- 
gUeerirocorJ gnsrfloLb (GlgnoUoSluub gtoop Carofluf6))

5. Social Life of Tamils (Dr,K.K.Pillay)A joint publication of TNTB & ESC and RMRL- (in

print)

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by

lnternational lnstitute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr,S.V.Subatamanian> Dr.K.D. Thirunavukkarasu)

I nstitute of Tamil Studies)

mils to lndian Culture (Dr.N4.Valarmathi) (Published by:

ilStudies,)

lq+l I
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Syllabus/

9. Keeladi - "Sangam City Civilization on the banks of river Vaigai... (Jointly Published
by: Department of Archaeology & Tamil Nadu Text Book and Educational Services
Corporation> Tamil Nadu)

10. Studies in the History of lndia with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Published by: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu

Text Book and Educational Services Corporation> Tamil Nadu)

12. Journey of Civilization lndus to Vaigai (R.Balakrishnan) (Published by: RMRL) -
Reference Book.

OUTCOMES:

Upon completion of the course, the learners will be able to:
1. erioonar GID*rl ropEt uno'oourgiGlgnfl6u5Luriloooonu updl glfdlggl

6lenclrqggotl
To learn about the weaving and pottery (ceramic) technologies during the Sangam
Age.(K2)

2. 6rEr5Enilorg6u6ulr.ttuqooi LopglLo au@unandoconrnnurri qrflEgl
Gloncnqqggetr

To understand the designs and structural constructions during the Sangam
period.(K2)

3. uaroianuu 6r6u ougu6oeozuufleotguurlrooi tlpErir origuotg
arnnutqoooon Srynulgdt.
To explore the techniques and architectural patterns of ancient Tamil structures.(K2)

4. spugdl uOE6 E-GarnooSlu.roirGlgngll obgtu u rdroco 6IIU updl e{dlg6b.
To gain knowledge on manufaciurrng 0fio nretoliLrrgical tecnnologies of ancient

Tamils.(K3)
5. Goronnoumcouo, lfruunerurt ropgrn ouoilonnGlgn$l6bgluupisornoni updl

gdl$gl Glonorqggoir.

To understand agriculturai> irrigation> ani inai';ne technologies of ancient Tamil

society.(K3)

O. gdlo5lu6tgL6l$ LopErrb oooflggr-61$lnnzuonn&dlaouqLb gg6ur oeuufkufl

uu owun@ooo on ulrb qrflf gJ Glanen qggoU.

To understand the development of Scientrfic Tamil and its applications in Tamil

computing.(K3)
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P01 P02 P03 P04 P05 PC6 P07 P08 P09 P010 P0't1 PS01 PSO2

c01 3 2 2 1 2 2

c02 3 3 3 2 1 2 1

c03 3 3 3 1 2 1

c04 3 2 3 3 1 2 2

c0s 3 3 3 3 1 1

c06 3 3 3 3 1 2 2

CO. PO, PSO MAPPING

SEMESTER. II

ARMYWING
NCC GENERAL

NCC 1 Aims, Objectives & Organization of I'lCC

NCC 2 Incentives

NCC 3 Duties of NCC Cadet

NCC 4 NCC Camps: Types & Condtrct

NATIONAL INTEGRATI O N AND AWARENESS

NI 1 National Integration: Importauce & Necessity

NI 2 Factors Affecting National Integration

NI 3 Unity in Diversity & Role of NCC in Nation Building

NI4 Threats to National Security

c
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Syllabus L

PERSONALITY DEVELOPMENT 7

PD 1 Self-Awareness, Enrpathy, Critical & Creative Thinkirtg, Decision
Making and Problem Solving 2

PDZ Communication Skills 3

PD 3 Group Discussion: Stress & Etttotions 2

LEADERSHIP 5

L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values,
HonourCode 3

LZ Case Studies: Shivaji, |hasi Ki Rani 2

SOCIAL SERVICE AND COMMUNITY DEVELOPMENT B

SS 1 Basics, Rural Developrnent Progranlmes, NGOs, Contribution of
Youth 3

SS 4 Protection of Children atrd Womeit Safety 1.

SS 5 Road / Rail Travel Safety 1

SS 6 New Initiatives 2

SS 7 Cyber and Mobile Security Arvaretress 'l'

TOTAL: 30 PERIODS

NAVALWING

NCC GENERAL

NCC L Aims, Objectives & 0rganizatiotr of NCC

NCC 2 Incentives
NCC 3 Duties of NCC Cadet

NCC 4 NCC Camps:Types & Condtrct

NATIONAL INTEGRATION AND AWARENESS 4

NI 1 National lntegratiott: Intportatlce & Necessity 7

NI 2 Factors Affecting National Integration l-

N I 3 Uniry in Diversity & Role oiN CC in Nation Building 7

NI4 Threats to National Sectrritr' 1

PERSONALITY DEVETOPMENT 7

PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision

Makingand Problem Solving 2

PDZ Communication Skills 3

PD 3 Group Discussion: Stress & Enrotiotrs 2

Rccommcnded by
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Syllabus/

LEADERSHIP 5

L 1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values,
HonourCode 3

L2 Case Studies:Shivaji, f hasi Ki Rani 2

SOCIAL SERVICE AND COMMUNITY DEVELOPMENT B

SS 1 Basics, Rural Development Progran"rmes, NGOs, Contribution of
Youth 3

SS 4 Protectiort of Children and Women Safety L

SS 5 Road / RailTravel Safety 1

SS 6 New lnitiatives 2

SS 7 Cyber and Mobile Security Awareness 1

TOTAL: 30 PERIODS

ARMY WING
NCC GENERAL

NCC 1 Aims, Objectives & Organization of NCC

NCC 2 lncentives
NCC 3 Duties of NCC Cadet

NCC.t NCC Camps: Types & Conduct
NATI ONA L I NTEGRATION AND AWARENESS
Nl 1 Nationallntegration:lmportance&Necessity
NI 2 Factors Affecting National Integration
NI 3 Unityin Diversity& Role of NCC in Nation Building
N I -1 Threats to National Security

PERSONALITY DEVETOPMENT 7
PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision

Makingand Problem Solving Z
PD 2 Communication Skills 3
PD 3 Group Discussion: Stress & Emotions z

LEADERSHIP 
5

L 1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values,HonourCode 
3L2 Case Studies:Shivaji,]hasi Ki Rani Z

6
t
2

1.

2

4
L

1.

L

1
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SOCIAL SERVICE AND COMMUNITYDEVELOPMENT B

SS 1 Basics, Rural Development Programmes, NGOs, Contribution of
Youth 3

SS 4 Protection of Children andWomen Safety 1

SS 5 Roacl / RailTravel Safety 1

SS 6 New Initiatives 2

SS 7 Cyber and Mobile SecurityAwareness 1

TOTAL: 30 PERIODS

SEMESTER. II
24ESGEl02
sDG NO. 4,9;12

ENGINEERING PRACTICES

LABORATORY
L T P CP c
o 0 4 4 2

OBIECTIVES:
o To provide exposure to the students with hands-on experience on

various basic engineering practices in Electrical and Electronics
Engineering, Civil and Mechanical Engineering.

ELECTRICAL ENGINEERING PRACTICE

1. Residential house wiring using switches, fuse, indicatot; latnp, and

energy meter.

2. Fluorescent lamP wiring.

3. Staircase wiring.
4. Measurement of electrical quantities - voltage, current, power & power

factor in RLC circuit.

5. Measurement of energy using single phase energy nteter.

6. Measurement of resistance to earth of electrical equipment'

ETECTRONICS ENGINEERING PRACTICE

1. Study of Electronic components ancl et[ripl]1el1t - Resistor- colour

coding, measurement of AC signal parartteter (peal<-peak RMS, period,

frequencY) using CRO.

2. Study of logic gates AND, OR, EX-OR, and NOT'

3. Generation of Clock Signal'

4. Soldering practice - Components, Devices, and Circuits - Using general

purpose PCB.

5. Measurement of ripple factor of Half lVave Rectifier and Full Wave

Rectifier.

6. Simulation of Half wave Rectifier and Full wave Rectifier using

Rraommended by
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CIVII ENGINEERING PRACTICE
Buildings:
Study of plumbing and carpentry conrporlents of residential and industrial

buildings, safety aspects.
Plumbing Works:
7. study of pipeline joints, its location ancl tirnctions: valves, taps,

couplings,unions, reducers, elbows in household fittings.
2. Study of pipe connections requirements for purnps and turbines.
3. Preparation of plurnbing line sketches for water supply and sewage

works.

4. Hands-ott-exercise: Basic pipe connections - Mixed pipe material
connection - Pipe connections with different joining compoltents.

5. Demonstration of plumbing requiretrtents of high-rise buildings.

Carpentry using Power Tools onlY:

1. Study of the joints in roofs, doors, windows and f'-rrniture.

2. Hands-on-exercise: Wood lvork, joints by sa',ving, planing and cutting'

MECHANICAL ENGINEERING PRACTICE

Welding:
1,. Preparation of butt joints, lap joints ancl T- ioints bV shicldcd tnetai arc

rareldirrg.

2. Gas weldrtrg detno Practice.

Basic IVlachining:

1,. Simple Turning and Taper turning'

2. Drilling Practice.

Sheet Metal Work:
1. Fonning & Bending.

2. Model rnaking - Trays and fttrtltels'

3. Diiierent tYPe of joints.

Demonstration on:

1. Srnithy operations, upsettitrg, srvaging, settittg clorvn and bending'

Exanrple - Exercise - Product!orl ol hexagotlal lrearded bolt'

2. Foundry operatiot-rs like moulcl preparatiorl fot'scar and step cone

pulley.

Fitting - Exercises - Preparation of sqttare fitting and v - fitting models'

TOTAL: 60 PERIODS

r.-.atQ-,
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LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS

Electrical
1. Assorted electrical conlponents for house wiring
2. Electrical measuring instrumettts
3. Studv purpose itents:

Iron box, fan and regulator; emergency lamp

4. Megger (250Vl500V)
5. PowerTools:

Range Finder
Digital Live-wire detector

Electronics
1. Solderingguns
2. Assorted electronic components for making circuits

3. Small PCBs

4. Multimeters

Civil
1. Assorte.d contponetrts fbr pl'.rnrbing consisting of metallic pipes,

plastic pipes, tlexible pipes, cotrplings, tlnions, elbows,

p I u1s rtr:ri t-rtll r'l' l'll Li ltg:.

2. Carirentry 
"'ice 

[fitted to work bench).

3. Standardwoodworkingtools.
4. N{oclcls of rttdtt-stt'ialtrusses, door joints, furniture joints

5. Porver'l'ools:

Rota.r'y Hatttttter

Denrolitiotr H;rnrmer

Cit'ctrlar Sau'

Platutet' 2 Nos

Hanci Drill ing N'lachine

f igsan' 2 Nos

Mechanical
1. Arc welding transformerwith cables and holders

2. Arc rvelcling transforrnerwith cables and holders

3. Welciing accessories lil<e welding shield, chipping hammel

q8f.t*

15 Sets

10 Sets

1 Each

1No

2 Nos

2 Nos

10 Nos

50 Nos

10 Nos

40 Nos

15 Sets

15 Nos

15 Sets

5 each

\

2 Nos

2 Nos

2 Nos

2 Nos

5 Nos

5 Nos

5 Sets

,:.-lJ--
lsr I
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4. Oxygen and acetylene gas cylinders, blowpipe and other
welding outfit.

5. Centre lathe.

6. Hearth furnace, anvil and smithytools.
7 . Moulding tablc, tounclry tools.

B. PowerTool: Angle Grinder.

9. Study-purpose itenrs: centrifugal pump, air-conditioner.

152 I

2 Nos

2 Nos

2 Sets

2 Sets

2 Nos

1 each

OUTCOMES:

Upon completion of the course, the studentwill be able to:

1. Infer the values of resistance, peak to peak RMS values, time period,
frequenclr [K2]

2. Outline the logic gates, rectifieC timer circuits and soldering practices. [K2]
3. Demonstrate the measurement of electrical parameters such as voltage,

current, resistauce, powerand energy. (K2)

4. Illustrate the residential wiring, staircase wiring and fluorescent lamp
wiring.IK2]

5. Prepare the carpentry and plumbing joints. (K2)

6. Perform the basic operations of welding, sheet metal rvork and basic

machiningoperations in Lathe and Drilling [K2)

CO.PO MAPPING:

bd\'dr.-

CHAIRNf,AN
Board of Studi+S

Mechanical Efi girir-'t i'inq

Syllabus/
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35401PYTHON PROGRAMT'/I

LABORATORY WITH TH
ING
EORY

24AMPT2O1
106106182

sDG No.4 & 9

SEMESTER - II

OBTECTIVES: ! , I the use of flowcharts
OToteachessentialproblem-solvirrgskillsatrc

o ;:iilili ;ll;r" eython prosrams with conditionals and loops'

O To define Python functions ,nd .o irnplernent lists, tttples, dictionaries

and sets'

o To comprehend the file ancl exception handling concepts '

. To understand NumPY and Pandas'

MODutE - I C0MPUTATIONAL THINKING AND PROBLEM 
10

sotvlNc r n-*-rrratinnal problerns -

FundamentalsofComputing-.ldentificationofComputationall
Argor*hmr, b;rd;;';i;;d,"r ;;;;i,1",,", t:,1:'""ni'' state' co'tror now'

runctionst, noirii"i 1p"'a" ;e;' ii;*-i:,T: J,l".TISffi :lX5}lffi;l;

algorithmit pruUttnr iolving' simple strategtes

(ii.rrtion, recursioul'

its, oF EXPERIMENTS:

a. Write 
";;;;;* 

to find minimttnr in a list'

b. Write a program to inset t 
" 
t"U in a list of sorted cards'

c,Gettheheighti"O'*"],*it'"fttt:lft::persons'\\triteaitttrctton
BMr_carc o io carcr,t^,..f;. t.,rrr. tsiurr =,.=tlr.'i /t.'"rgtr.2) usirrg a, four

prototypes'
10

ING FUNDAMENTALS
lndentation and

MODULE.I
Introductiotr to

Conrmeut5 - Var

I PYTHON PROGRAMM

iables and
Pytholr:

- Built-ir' Ftrnctio

lnteractive
Reservecl \.Vorcl

ancl ScriPt irlocie

s - f)ata TvPes - Operators and their

ns- ltnPot'ting t rottr Packages

Precedence - Expressions

simple data types' Get the input froru the
LIST OF EXPERI MENTS:

Write a PYtit

keyboard' [Do

on progr
notuseb

am uslng
uilt-in fun

and cube of a number
cfions).

a. To findthe square

b. To findthe roots o faq
root

uadratic equadon

and cube root of a

c To findthe square

\53 IBotddsttfrscsd+
Irrtrfh ';fr

lnterest

number

t"'
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MODULE.III CONTROTSTRUCTURESAND FUNCTIONS 10
Decision Making and Branching: il if-else, nesred if, multi-way if-elif
statements - Looping: while loop, for loop, else clauses in loops, nested loops -
Break, continue and pass statements - Functions: Paranreters and Arguments
fPositional, Keyword, Default values) - Local and Global Scope of Variables -

Futtctions with Arbitrary Arguments - Recursive Functions - Lambda
Functions.

LIST OF EXPERIMENTS:

a. Write a code to get the age of a person and pr-int an age group. (lnfant,
Children, Adolescents, Adults, Older adults)
b. Write a program using a while loop that asks the user for a number; and
prints a countdown from that number to zero.

c. Write a python program to print Pascal triangle using for loop.

d. Write a program to print the multiplication table of the number entered
bythe user.

MODULE . IV COLTECTIONS AND STRINGS 10

Lists: Create, Access, Slicing, Negative Indices, List Methods, List
Comprehensions - Tuples: Create, Indexing and Slicing, Operations on Tuples -

Dictionary: Create, Add, Replace Values, Operations on Dictionaries - Sets:

Creation and Operations - Strings: Comparison, Formatting, Slicing, Splittrng,
Stripping.
LIST OF EXPERIMENTS:

a. Make a program that displays your favourite actorf actress and print the
word'lucky' inside the string,

b. Printthe day, month, year in the form "Today is2 /2/2076".
c. Given an article, splititbased on phrases.

MODULE.V FILESAND EXCEPTION 10

Files: Create, Open, Read, Write, Append, Close - Telland Seek Methods. Errors
and Exceptions: Syntax Errors, Exceptiorr types, Handling Exceptions, Raising

Exceptions.

LIST OF EXPERIMENTS:

a. Write a program to read a file and display its contents along n'ith litre
numbers before each line. Also, handle EOF error.

b. Suppose a file contains student's records with each record containing
name and age of a student. Write a program to read these records and

display them in sorted order by name. How will you handle if file is not
found.

154 I
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MODULE. VI MODULES AND PACKAGES 10

Built-in Modules - User-Defined Modules - Packages: NumPy, Pandas, Scikit
lea rn -Visua I izatio n M atp I otl i b package - Plotting Graphs.

LIST OF EXPERIMENTS:

a. Perfornr Matrix operations using NumPy.

b. Perfornr DatafranreoperationsusingPandas.

c. Use Matplotlib on the dataset and visualize.
TOTAL: 60 PERIODS

TEXT BOOKS:

1. Reema Thareja, "Python Programming Using Problem Solving
Approach", Oxford University Press 201.8.

2. Anurag Gupta, G.P. Biswas, "Python Programming: Problem Solving,
Packages and Libraries", McGrawHill, 2020.

REFERENCES:

L. Allen B. Downey, "Think Python: How to Think Like a Computer
Scientist", Second edition, Updated for Python 3, Shroff/O'Reilly
Publishers,201,6

2. Guido van Rossum and Fred L. Drake Irl'An Introduction to Python -
Revised and updated for Python 3.2", Network Theory Ltd., 2017.

3. John V Guttag, "lntroduction to Computation and Progranturitig Ustrtg

Python", Revised and expanded Edition, MIT Press ,2013
4. Robert Sedgewich Kevin Wayne, Robert Dondero, "lntroduction tc

Programming in Python: An Inter-disciplinary Approach", Pearson

India Education Services Pvt. Ltd., 201,6.

5. Timothy A. Budd, "Exploring Python", Mc-Graw Hill Education (lndia)
Private Ltd.,2015.

6. Kenneth A. Lambert, "Fundamentals of Python: First Programs'l

CENGAGE Learning, 2012.

WEB REFERENCES:

7. http:/ /greenteapress.com/wp/think-python/
2. wwwdocs.python.org
3. https://nptel.ac.in/courses/1,061106/1061,C61,82/
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OUTCOMES:

Upon completion ofthe course, the student should be able to
1. Apply computational thinking strategies to fbrnrulate algorithms using

iteration, recursion for solving real-u,orld problems. IK3)
2. Develop programs that apply decision-nraking constnrcts to control

logical fl ow effectively. IK3 )
3. Build solutions using arbitrary argunrent functions, recursive functions,

and lambda functions for practical applications. IK3J
4. Make use of problem-solving techiriques to manage and manipulate data

collections and perform string operations. IK3)
5. Implement file operations with error and exception handling to ensure

robustand error-free program execution. (K3)

6. Utilize Python modules like NurnPy, Pandas, and Matplotlib for efficient
data processing and visualization. IK3)

CO.PO, PSO MAPPING:

SEMESTER - II

OB}ECTIVES:
o Explore online communication
o Master computer skills
o Use virtual platforms
. Understand digital ethics and cyber security

ommended by
do's and don'ts
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MODULE - I DIGITAL CUTTURE AND SOCIETY

Adaptingto changes

Importance in today's digital Iandscape

Digital identity and self- presentation

Online communities and forums

Digital divide and consequences

Online collaboration and collective action

MODULE.II DIGITAL TITERACYAND ACCESS TO TECHNOLOGY

Computer skills

Social and cultural understanding
Social media campaign and Activism

Netiquettes
Trending Technologies

Digital tools and softwares

MODULE. III DIGITALETHICS

Digital ethics and moral panics

The art of protecting secrets

Oven,ierv of digital tools

MODULE. IV CYBER SECURITY

Threats, r'tti nc rab i I i t',' .r lt r1 c o tts c ti'.i c il. u s

Data making and usage practice

Importance of security

MODULE. V DIGITAL NETWORI(ING

Remote rvork atrd virtual teatrts

Authenticiti,' i n digital i nteractiotrs

Engaging contetrt creation

Tools and and techiticlrtes tor insightful usage

Balancing onIitte arrd otfline ittteractions

Collaboration for researclt attd innovation

MODULE . VI BUREAU OF INDIAN STANDARDS (BIS): BASIC CONCEPTS,

STANDARDS FORMATION PROCESS AND CHALLENGES 6

Standardization -Basic ConcePts:

Basic concepts of standardization
purpose of standardization, ntarking ancl certification of articles and

cndcd by

Board ofiQfudio of r4 .9'
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Inlportance of standards to industry, policy makers, trade, sustainability and
innovation

Standards Formulation Process and Challenges:
Objectives, rolesand functions oIBIS, Bureau of IndianStandardsAct,lso/ IEC
Directives

W'l'O Good Practices for Standardization
World of Standards:
Important lndian and International Standards

TOTAL: 30 PERIODS

REFERENCES:

1. Communication Skills and Soft Skills - an Integrated Approach. Edited by E.

Sureshkumat; P. Sreehari and |. Savithri, Pearson.

2. Silvia. P.|.2007. Howto Read a Lot. Washington DC,American Psychological
Association.

WEB REFERENCES:

1, . https : //swayam. gov.in/nd 1_noc 1 9_hs 3 1 /preview
2. https : / / www.sscnasscom.com/ssc-proj ects/capacity-build in g-a n d -

d evel o p m e n t/train ing / gbfs /

OUTCOMES:

Upon completion ofthe course,the studentlvillbe ableto:
1. Denronstrate basic understanding of effective online comntuttication

techniques (K1)

2. Shorv and utilize fundamental computer skills (K1)

3. Comprehend and appiy the use of virtual platforms to enhance
communication reachability (K2)

4. Understand and implementprinciples of digital ethics (K2)

5. Use basic technologies for securing data and maintaining irtforlrtation
integrity (K1)

6. Understand the importance of standardizatiotr and adhere to BIS IK2)
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F01 P02 P03 P01 P05 P06 P07 P08 P09 Po't0 P0't'l PSOl PSO2

c01
,)
L 2

c02 )
I

I 2

c03 2 2

c04 2 2

c0s 1 2 2

c06 1 2 2

CO-PO, PSO MAPPING:

SEMESTER. II
24EStD201
sDG NO.1-17

IDEA ENGINEERING LAB . II

OBIECTIVES:

To irnpart the basics of technologies that are used to identifii sustainable
solutions to societal problems

o To Provide awareness on Printed circuit Board [pcB) design using
ORCAD software.

o To Raise awareness of at least three Internet of Things floT) projects
and thei r applications.

o To Upskill learners through practical experience with 3D printing ancl
scanning technologies.

o To prepare the learners to correctly align the ideas to SDGs
o To comprehensive knowledge on entrepreneurship and effective idea

resentation techni ques.

ctiveness of SDGs and implementation strategy

lsol
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MODULE-1 BASICS OF DESIGN THINKING IN ELECTRICAL AND

ELECTRONIC COMPONENTS 4a Awareness Session on Basics of Design Thinking
o Study of Active & passive Electronic Components
o Study of Basic ..\C & DC Electrical Circuits
O Study of Microprocessors & Microcontrollers
o Demonstration of Arduino Board, ESp 32 Board,Raspberry pi Board &

PCB design software-Eagle
o Demonstration of PCB design using the software's orcad, Eagle etc.

MODULE.z EMBEDDED SYSTEMS, IOT AND ROBOTICS 4
o Study ofsensors and transducers
o Study of embedded protocols, IOT Protocols & Embedded C

a Demonstration of Robotics & Drone models

MODULE.3 BASICS OF MECHANICAL ENGINEERING
o Study of Mechanical Modeling using Fusion 360
o Demonstration of 3D Scanne4,3D Printer, Laser Cutter &RD Works

Software
o Study of Slicer Software & Master Cam Software

MODULE 4 ALIGNMENT AND MAPPING OF IDEAS
a Proiect Title: ]ustification of SDG and SAP - Problem Statement &

Solution

MODUIE.S ENTREPRENEURSHIP SKILLS
o Startup Awareness
o EntrepreneurshipOpportunities
o Mock Presentations
o innovation
o Novelty
o Feasibility
a Presentation Skills

4

4

4

MODULE-6 SCOUT for SDG IDEATHON

Evaluation Stages:

o FirstRound
o SecondRound
o Idea Pitching

Rccommended by

Borrd of Studieg d lfu9 l60I
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TOTAL: 30 PERIODS
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REFERENCES:

1. D P Kothariand I.J Nagarath, "Basic Electrical and Electronics Engineering"'

McGraw HiIlEclucation [lndia) Private Lirnitecl, Second Edition' 2020

2. S.K. Blrattaclrarya, Basic Electrical Errgineering, Pearson Education, 2019

3. Elements of Mecharrical Errgineering b1, N lrl Bhatt and } R Mehta, Mahajan

Publishing Hottse

4.BasicMechanicalErrgineeringbyPravinKtrmarlPearsonEducation
5. Robert Barton, Patrick Grossetete, David Hanes, |erome Henry Gonzalo

Salgueiro,,,ldT Funclamentals: Neiworking Technologies, Protocols' and

use cases for the lnternet of Thirlgs", clsco Press' 2017 '

6.R'K.MittalandI.|.Nagrath,RoboticsandControl,TataMcGrawHill,New
Delhi,4th RePriut, 2017'

7.Iohn|.Craig,ltrtrodttctiontoRoboticsMechanicsandControl,Thirdedition,
Pearson Edtrcation '2009 '

WEB REFERENCES

1. https: //onlinecourses'nptel'ac'in/noc 
24 -eeLLZlpreview

2. https : / / online cours es'nptel'ac'in/noc 24 -cs115/preview

3. http s : / / onlineco urses'nptel'ac'in/noc 24 -meL\4/preview

+. lrttp s : / / onliu e co urs es'nptel'ac'in/no c 24 -meBB/ 
preview

OUTCOMES:

Upon completiou of the course'the studentwillbe ableto:

i.GaintheknowledgeonBasicElectronics&ElectricalCircuits[K2)
Z. Understandthe Blsics of Embeided systems,lOT &Robotics [K1J

3. Explore the the Basics of Mechanical Modeling [K2)

4. Interpretthe mappingofSDGstoideas' [K4)

5.llltrstratetheideasintheldeathoneventemphatically.[Ka)

CO-PO, PSO MAPPING:
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24BSMA303

SDG NO.4

PROBABILITY AND
STATISTICAL MODELLING

L T P CP c
3 1 o 4 4

SEMESTER - III

OBIECTIVES:
o The aipt of this course is to provide a solid foundation in Probability

and Statistics thereby stuclents'rnaster statistical tools and models

that are of relevance to various fields of Engineering.

M0DULE.IPR0BABILTTYANDRANDoMVARIABLESLz
lntroduction to Probability and conditional probability - Discrete and

continuous ranclont variables - Moments -' Moment genet'ating functions -
Binomial, Poisson, Geometric, Uniform, Exponential and Normal

distributrons.

TOTAL: 60 PERIODS

9'lw")
Chalrman/ toerd of Studies

MODULE.II TWO DIMENSIONAL RANDOM VARIABLES 9

foint distributions - Marginal and conditional distributions - covariance -
central limit theorem lror inaependettt and identically distributed random

variablesJ.

IUODULE.IIII,INEARREGRESSIONMODELSANDANALYSISOF
VARIANCE 9

Sinrple linear regression and correlation, multiple regression and multiple

correlatiou. Test of nypotnesis - concept and formulation, Type I and Type II

errors, Neymap Pearion lemma (statement only), Procedures of testing'

Anal.vsis of Variance Iotre-way, two-waywith as well as withoutinteractionJ'

MODULE.IV NON.PARAMETRIC INFERENCE 12

comparison with parametric inference, use of order statistics' Sign test'

\\/ilcoxon signed rank test, Mann-Whitney test, Run test' Kolmogorov-Smiruov

test, Spear*rn', and Kendall's test' Tolerance region'

MODULE.V ESTIMATION 9

Poi.t estinration, criteria for good estimates [unbiasedness' consistency)'

Methods of estimation including maximum likelihood estimation'

M0DULE.VITIMESERIESANALYSISANDF0RECASTING9
Basics of Tinre Series: Stationary, ARIMA Models: Identification' Estimation
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TEXT BOOKS:

1. Probability and Statistics for Engineers, I. R. Miller; f. E. Freund and R.

f ohnson, Bth Edition, Prentice Hall India Learning Pvt. Ltd.,2071,.

2. Introduction to Probability Models, S. N't. Ross, 11th Edition, Academic
Press Inc.,2014.

3. Probability ancl Statistics fbr Engineers and Scientists, Walpole. R.E.,

Myers. R.H., Myers. S.L. and Ye. K., Bth Edition, Pearson Education, Asia,
2007.

4. The Analysis of Time Series: An Introduction, Chris Chatfield, 6th Edition,
Chapman & Hall,2003

REFERENCES:

1. A first course in Probability, S. M. Ross, 9th Edition, Pearson Education,
India,2013.

2. Irrtroduction to the Theory of Statistics, A. M. Mood, F. A. Graybill and D.C.

Boes, 3rd Edition, McGraw-Hill Education, 2017 .

3. Introduction to Linear RegressionAnalysis, D. C. Montgomeryand E. Peck.,
5th Edition, Wiley, 201,2.

4. Applied Regression Analysis, N. Draper and H. Smith., 3rd Edition, Wiley-
Interscience, 199B.

5. Tirtre Set-ies Analysis, f ames D. Hamilton, 1st Edition, Princeton University
Pi'ess, 199.i.

WEB REFERENCES:

1. https://rvrrw.stat.berkeley.edu/-aldous/1,34 / gravner.pdf
2, h ttps : / / honte.iitk.ac.in/-shalab/regression/Chapter2 -Regression-

S i rnpIeLi nearRegressionAnalysis.pdf
3. h t t p s : 7'ld l. i cd s t. o rg / p dfs / files3 / 22a13 1,fac452 ed7 5 639 ed 5b0 68 0 7 6 1

ac.pdf
4. https://otexts.com /fppZ/arima.html

ONLINE RESOURCES:

1. lrttps://www.nptel.ac.in/courses/1 1,0I0TLI3 /
2. https://nptel.ac.inlcourses/1 03106123 /
3. hrtps: / / archive.nptel.ac.in/courses/1 lt/ r0z /1lL1.0zl1t/
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COURSE OUTCOMES

Upon completion of the course, the student should be able to:

1. Apply fundamental concepts of probability, randonr variables, and
probabilitv distributions to solve practical problems (K3)

2. Apply concepts of joint, marginal, and conditional distributiotts,
covariance, and the Central Limit Theorem to solve problems involving
two-dimensional random variables. (K3)

3. Analyze linear regression models and hypothesis testing procedures,
including ANOVA, to evaluate data relationships. (K )

4. Analyze non-parametric inference methods for hypothesis testing when
parametric assumptions are violated. (Ka)

5. Apply suitable point estimation methods, including maximum likelihood
estimation, and evaluate estimators based on properties such as

unbiasedness and consistency. [K3)
6. Apply time series data through ARIMA modelling for accurate forecasting

and trend analysis. (K3)

CO - PO, PSO MAPPING:

SEMESTER. III
FUNDAMENTALS OF ARTIFICIAL

INTELLIGENCE

OBIECTIVES:
. To understand various characteristics of Intelligent agents'

o To learn the different search strategies in AI'

o To learn to represent knowledge in solving AI problems'

OTounderstandthedifferentwaysofdesigningsoftwareagents.
ous applications of AI'

dvanced toPics in AI
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Syllabus/

MODULE. I INTRODUCTION B

Introduction-Definition - History and milestones in AI development - Future
of Artificial Intelligence - Trends in AI development - Characteristics of
IntelligentAgents - Structure of agents - Typical IntelligentAgents - Problem
Solving Approach to Tvpical AI Problems - Search Strategies- Uninfornred-
H euristics- I nfornred.

MODULE - II PROBLEM SOLVING METHODS B

Local Search Algorithrns and Optimization Problems - Hill Climbing -

Sirrrulated Annealing - Genetic Algorithms - Searching with Partial
Observations - Constraint Satisfaction Problems - Constraint Propagation -

Backtracking Search - Game Playing - Optimal Decisions in Games - Alpha -
Beta Pruning.

MODULE .III REPRESENTATION OF KNOWLEDGE 7

First Order Predicate Logic - Quantifiers and connectives - Prolog
Programming - Unification - Forward Chaining - Backward Chaining -
Resolution in FOPL - Resolution - Knowledge Representation - Semantic
networks - Ontological Engineering - Ontologies in AI.

MODULE.IV PLANNING B

Planning - Components of a planning system - Planning problems - STRIPS

notation - Simple planning agent - Planning languages - PDDL [Planning
Domain Definition LanguageJ - BIocks world - Goal stack planning - Mean Ends

Analysis - Non-linear Planning - Conditional planning Reactive planning -

Implementation of block world problem.

MODULE.V APPLICATIONS 7

AI applications - Language Models - Information Retrieval - Information
Extraction - Natural Language Processing - Robot - Hardware - Perception -

Planning - Moving - AI in Autonomous Systenrs - Self Driving Cars - Sensors

and perception - Decision-making systems - Drones - Navigation and control.

MODULE . VI AI CHALLENGES AND OPPORTUNITIES 7

Challenges in AI - Limitations and Open Problems in AI Research - Ethics and

Future of AI - Responsible AI - Explainable AI - Challenges Posed by

Transparency - Data Integrity Principles.
TOTAL : 45 PERIODS
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TEXT BOOKS:

1. S. Russell and P. Norvig, 'Artificial Intelligence: A Modern Approach,
Prentice Hall, Fourth Edition ,2022.

2. Bratko, "Prolog: Programming for Artificial Intelligence", Fourth edition,
Add ison-Wesley Ed u catio na I Pu b I ishers Inc., 20L1,.

REFERENCES:

1. M. Tim lones, 'Artificial Intelligence: A Systems Approach fComputer
Science)", Jones and Bartlett Publishers, Inc.; First Edition, 2009.

2. Nils J. Nilsson, "The Quest for Artificial Intelligence", Cambridge
University Press, 2009.

3. William F. Clocksin and Christopher S. Mellish, "Programming in Prolog:
Using the ISO Standard", Fifth Edition, Springe4, 2003.

WEB REFERENCES:

1. https://www.youtube.com/watch?v=5SVXUAFvui4&t=5s
2. http s : //www. ge eks forge eks. o r g / artificial-intelli g ence f
3, https://www.coursera.org/learn/ai-for-everyone

ONLINE RESOURCES:

1. https: / /wwwkhanacademy.org/computing/computer-
science/algorithms

2. https://hai.stanford.edu/

OUTCOMES

Upon completion of the course, the student will be able to:

1, Apply AI concepts on evolution, intelligent agents, and search strategies to

solve typical problem-solving tasks. [K3)
2. Apply appropriate searching techniques to solve problems with

constraint and gaming. (K3)

3. Solve the problem and infer suitable knowledge representittion schetnes.

IK3)
4. Develop planning and apply learning algorithms on block rvorld problems.

(K3)

5, Utilize the effectiveness of AI applications including robotics, natural

language processing. [K3)
6. Identify the ethical, societal, and technical challenges of AI technologies.

(K3)

Rocommended by
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P01 P02 P03 P04 P05 P06 P07 P08 P09 POr0 P011 PS0t PS02
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CO - PO, PSO MAPPING:

SEMESTER - III
24AMPC302
106106145

sDG NO.4 & 9

FOUNDATIONS OF
DATA STRUCTURES AND

ALGORITHM DESIGN

L T P CP c
3 0 0 3 3

OBIECTIVES:
o To analyze algorithm efficiency using time, space and recurrence-

solving nrethods.
. To understar.d and apply linear data structures like List, stacks,

queues anil thei.* applications.
. To perfbrnr operations on tree-based data structures including binary

trees, AVL trees, splay trees and red-black trees.

o To represent graphs and apply traversal, shortest path, and minimum
span ning tree algorithms effectively.

o To be able to itrcorporate various searching and sorting techniques in
real tirne scenarios,

o To learn hashing, collision resolution, and rehashing techniques.

MODULE-I ALGORITHMANATYSIS 7

Iniportance of algorithms and data structures-Fundamentals of Algorithm
Analvsis: Space and Time complexity of an algorithm- Types of Asymptotic
Notations and its properties - Analysis of ncn-recursive and recursive

algorithnrs- Solving Recurrence Relations: Substitution method, Master

method and recursive Tree method.

MODULE - II LINEAR DATA STRUCTURES

Abstract Data Types IADTs) - List ADT- Linked List Implementation: singlY

d lists- doubly-linke d lists -Applications of lists:

B

- All operatious flnsertion, Deletion, Merge,

I 07 | g1n.,0.. 
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AbUS

Traversal)-Stack ADT - Operations-Evaluating arithmetic expressions-
Conversion of Infix to postfix expression - Queue ADT - Operations - Circular
Queue - Applications of Queues.

MODULE.III NON-LINEAR DATA STRUCTURES - TREES 7

Tree ADT: Termitrologies in Tree Data Stnrcture - Operations in Tree ADT- Tree
Traversals: Inorde4, Preorder, Postorder -Binary Tree ADT- Operations in
Binary Tree ADT - Binary Search Trees- Operations in Binary Search Tree - AVL
Trees: Key Properties of AVL Trees- Operations in AVL Trees (lnsertion,
Deletion) -Splay Trees (lnsertion, Deletion, Searching)-Red-Black Trees and
its operations.

MODULE.IV NON.LINEAR DATA STRUCTURES - GRAPHS B

Graph Terminologies - Representation of Graph: Set, Linked and Matrix
Representation - Graph Traversals: Breadth-first traversal (BFS), Depth first
traversal (DFS) - Shortest Path Problem: Floyd-Warshall Algorithm, Dijkstra's
Algorithm - Minimurn Spanning Tree: Prim's Algorithm, Kruskal's Algorithm.

MODULE - V SEARCHING AND SORTING 7

Searching: Lin.,ar Search, Binary Search. Sorting: Insertion sort, Selection sort,
Bubble sort, Quicksort - N4erge Sort - Analysis of SortingAlgorithms.

MODULE - VI HASHING B

Hashing: Hash Functions -Collision resolution strategies- Separate Chaining -
Open Addressing: Linear Probing, Quadratic Probing, Double Hashing-Closed
Hashing - Rehashing- Extendible Hashing.

TOTAL : 45 PERIODS

TEXT BOOKS:

1.. Michael T. Coodrich, Roberto Tatnassia, and Michael H. Goldwassef,, Data

Structures & Algoritlt:rts in Python, f ohn Wiley & Sons [nc.,2021.

2. Anany Levitin, "lntt-oduction to design and analysis of algorithms",3rd
Edition, Pearsoir Education,Z0l7 .

REFERENCES:

7. Alfred V. Aho, John E. Hopcroft and feffry D. Ullman, Data Structures and

Algorithms, Pearson Education, New Delhi, 2006.

2. Mark Allen Weiss, -Data Structures and Algorithm Analysis in C++ll,

Fourth Edition,Pearsott Educatiort, 201.4.

an Gelder, Computer Algorithms - Introduction to
rd Edition, Pearson Education, New Delhi,2000.
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WEB REFERENCES:

1 . h ttps : //www. ge eks fo rge e ks. o r g / c-language-set- l- -introduction/
2. http s : //rvwrv. co d ech e f. co rn / ce rti fi cati on/data-structures-and-

algorithrns/prepare
3. https : //wrvrv.rv3 schoo I s. i n /cla ta -structures-tutorial/intro/

ONLINE RESOURCES:

1. https://nptel.ac.in/courses/
2. https://www.w3schools.in/data-structures-tutorial/
3. https : //www.tutorialspo i nt.com/data-structures-algorithms/

OUTCOMES

Upon completion of the course, the student will be able to:

1. Apply algorithmic analysis using time, space, and recurrence-solving
metho ds to improve computational efficiency. (K3)

2. Use lists, stacks, and queues to develop efficient problem-solving
programs.(K3)

3. Utilize tree structures to organize and retrieve hierarchical data

effectively in programming tasks.[K3)

+. Apply graph algorithms to determine connectivity and optimal paths in

network problems.[K3)

5. Apalyze searching and sorting algorithms to evaluate their efficiencl' fbr

various data-handling scenarios in real-time applications. (K4)

6. Apply hashing, collision resolution, and rehashing techniques to ensure

efficient data access and storage. (K3)

CO - PO, PSO MAPPING:
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SEMESTER. III
24AMPC303
106106144

sDG NO.4,9
OPERATING SYSTEM

L T P CP c
3 0 0 3 3

OBIECTIVES:
. To apply core concepts and functions of operating systems in practical

contexts.
o To analyze process management and evaluate CPU scheduling

algorithms.
o To demonstrate deadlock scenarios and analyze prevention and

avoidance strategies.

o To analyze various nremory management techniques and their
performance.

o To apply knowledge of file systems and their organizational methods.

. To analyze the architecture and features of Mobile OS and Linux
systems.

MODULE.I OVERVIEW 7

Introduction to Operating Systems - Operating System Operations - Resource

Ir,trrnagernent - Virtualization - Operating System Structures: Operating

Sysic.ni Services - User and Operating System lnterface - System Calls - System

Services - Operating System Structure - Building and Booting an Operating

System.

MODULE.II PROCESS MANAGEMENT B

Prgcesses: Process Concept - Process Scheduling - Operations on Processes -
Inter process Communication - IPC in Shared-memory Systems - IPC in

Message-Passing Systems - Threads: Overview - Multithreading models -
CPU Scheduling: Basic Concepts - Scheduling Criteria - Schedtrling Algorith nrs.

MODULE.III PROCESS SYNCHRONIZATION B

Synchronization Tools: The Critical Section Problem - Petersou's Soltttion -
Harclrvare support for Synchronization - Mutex Locks - Sernaphores -
Ivlonitors - Synchronization Examples: Classic Problems of Synchronization -
Deadlocks: Deadlock characterization - Methods for handling deadlocks -
Deadlock Prevention - Deadlock Avoidance - Deadlock Detection -Recovery

from Deadlock.

l70I
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MODULE . IV MEMORY MANAGEMENT 7
Main Memory ackground Contiguous Memory Allocation PagingB

Structure of the page Table - Swapping - Example: Intel 32-bit and 64-bitArchitectures - Virtual IVIenro ry: Background Demand Paging - Copy-on-
W;rite - Page Replacement - Allocation of Fralnes _ 'f hrashing.

MODULE - V STORAGE MANAGEMENTAND FILE SYSTEM B
Mass Storage structure: overvielv of Mass-storage structure - HDD
scheduli,g - NVM scheduling - Swap-Space Management - File-System
Interface: File Concept - Access Methods - Directory Siructure - protection -
File-Systenr Inrplementation: File-System Structures - File-system Operations
- Directory Inlplementation - Allocation Methods - Free-Space Management.

MODULE - VI MOBILE OS AND CASE STUDIES 7
Mobile OS - iOS and Android, The Linux System: Design Principles - Kernel
Modules - Process Management - Scheduling - Memory Management - File
Systems - Input and Output - Inter process Communication - Network
structure - Security.

TOTAL : 45 PERIODS

TEXT BOOKS:

1. At--r'aha.r'n Silberschatz, Peter B. Galvin, Greg Gagne, "Operating System
Ccrncepts'; 1Oth Edition, Wiley, United States, 2021,.

REFERENCES:

1. ,\r'rclreru S. Tanenbaum, Herbert Bos. "Modern Operating Systems",
Pcarson, F ifth edition,2023.

2. \\rilliam Stallings, Operating Systems: Internals and Design Principles,
9th Edition, Prentice Hall, 201,8

3. D. ivl. Dhamdhere. "Operating Systems: A Concept-Based Approach",

3rd. Edition, Tata McGrawH ill, 2017 .

.1. Rainaz Elmasri, A. Gil Carrick, David Levine, "Operating Systems - A
Spiral Approach",TataMcGraw HiU Edition, 2010.

5. Achyut S.Godbole, Atul Kahate, "0perating Systems", McGraw Hill

Edr.rcatiort,201'6.

WEB REFERENCES:

1. https://nptel.ac.in/courses/L 06 1106 / 106t061'44/

2. lr ttp s : / /ww!v. cours era. org/courses?querY= op eratingo/oZ0 system

rhope.com I iargon / o/os.html
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LabUSS

4. https://www.os-book.com/OS9/slide-dir/
5. http://web.iitd.ac.in/-minati /MTL45B.html

ONLINE RESOURCES:

1. https://lvww.udacity.com/course/introductiott-to-operating-systenrs--
ud923

2. http s : //freevideolectures.com/course/ 3 67 0 / intr odu cti on -to-

operatingsystems

OUTCOMES

upon completion of the course, the student will be able to:

1. Apply the basic concepts and functions of the operating systenr to real-

world scenarios.(K3)

Z. Make use of process and CPU scheduling concepts to solve problems in

process execution and synchronization' (K3)

3. Identify the deadlock conditions along with prevention and avoidance

techniques. [K3)
4. Solve memory management problems using paging, segmentation, and

virtual memory techniques' (K3)

5. Implement file-system structures and storage nlanagenlent techttiques

for efficient data access. [K3)
6. Analyze the design and key components of rrrobilc and Litrttr OS'

including process, memory, and file management' IK4)

CO - PO, PSO MAPPING:

P01 P02 P03 P04 P05 posipoliPoaiPog P010 pott I psot PSO2
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Syllabus

SEMESTER. III
24HSMC301

UNTVERSAL HUMAN VALUES. II

UNDERSTANDING HARMONY
sDG NO.4 & 9

L T P CP c

2 1 o 3

oBf ECTtVES:

o Developruent of a holistic perspective based on self-exploration about

themselves [human being), family, society and nature/existence'

o Developing clarity with harmony in the human being, family, society

and nature/existence
. Strengtheningofself-reflection'
o Development of commitment and courage to act'

o Recognizing the potential of excellence than competition

SYLLABUS:

The course has 2B lectures and 14 practice sessions in 6 modules:

MODULE.I COURSE INTRODUCTION . NEED, BASIC GUIDELINES,

CONTENTAND PROCESS FORVALUE EDUCATION (5+2)

1. Purpose and motivation for the course, recapitulatiotr fronr Universal

HumanValues-l

2. Self-Exploration-what is it? - Its content and process; 'N atttral Acceptance'

and Experiential validation- as the process for self- exploratiou

3. Continuous Happinessand Prosperity-Alookatbasic HutnanAspirations

4. Right understanding, Relationship and Physical Facility- the basic

requirements for fulfilment of aspirations of every huttratr being rvitl'r

their correct PrioritY
5. Understanding Happiness and Prosperity correctlv-A critical appraisal of

the cumentscenario
Include practice sessions to discuss natural acceptance in htttnan being as the

innate acceptance for living with responsibilit)' (living in relationship'

harmony and co-existence) rather than as arbitrariness in choice based on

liking-disliking

MODULE.II UNDERSTANDING HARMONY IN THE HUMAN BEING -

HARMONY IN MYSELF r. 
(5+2)

6. Method to fuliil the above human aspirations: understanding and living in

harmony at various levels.

ing as a co-existence of the sentient 'l' and the

'-,*F F.-F+ *

3
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abus

B.understandingtheueedsofSelf['l')and'Body'-happinessandphysical
facilitY

g. understanding the Body as an instrument of 'l' [l being the doer; seer and

enioYer)

10. Understandingthecharacteristicsandactivitiesof'l'andharmonyin'l'
11. undersranding the harnrony of I with the Body: Sanyam,and Health;

correct ,pprriirt of physical needs, meaning of Prosperity in detail

Include practice sessions to discuss the role others have played in making

material goods available to me. lclentifying from one's own life' Differentiate

between prosperity and accttmulation' Discuss program for ensuring health vs

dealing with disease

MODULE - III UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY

HARMONYIN HUMAN.HUMAN RETATIONSHIP $+2)

12. Understanding values in human-human relationship; meaning of f ustice

(nine universa-l values in relationshipsJ and program-for its fulfilment to

ensure mutual happiness; Trust rrrd Rutpect as the foundational values

ofrelationshiP
13. Understanding the meaning of Trust; Difference between intention and

comPetence

14. Understanding the meaning of Respect, Difference betweetl respect and

d i fferentiati ori the other s alient values in relationship

15. Understanding the harmony in the society (society being an extension of

family): Resolirtion, Prosperity, fearlessness ftrustJ and co-existence as

compiehensive Human Goals

Inclucle practice sessions to reflect on relationships in family' hostel and

institute as extended family, real life examples, teacher-student relationship,

goal of education etc. Gratitude as a universal value in relationships. Discuss

*ith r."rarios. Elicit examples from students' lives.

MODULE. IV UNDERSTANDING HARMONY IN THE NATURE AND

EXISTENCE - WHOLE EXISTENCE AS COEXISTENCE (6+2)

16. Understandingthe harmony in the Nature

L7. Interconnectedness and mutual fulfilment aurong the four orders of

nature- recyclability and self- regulation in natttt'e

LB. I1nderstanding Existence as Co-existence of tnutltally interacting units in

all-pervasive space

19. Holistic perception of harmony at all levels of existence.

Include practice sessions to discuss human being as cause of imbalance in
urces and role of

E'u-
used), pollution, depletion ofreso
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LSyllabus

MODULE . V IMPLICATIONS OF THE ABOVE HOLISTIC UNDERSTANDING

oF HARMONY oN PROFESSIONAL ETHICS @+a)
20. Visualizing a universal harrnonious order in society- Undivided Society,

Universal Order- front farnilv to world family

21. Nattrral acceptance oiltutttan t'alues

22. Definitiveness of Ethical Humatt Conduct

23. Basis for Humanistic Education, Humanistic Constitution and Humanistic
Universal0rder

24. Competence in professional ethics: a. Ability to utilize the professional
competence for augmenting universal human order b. Ability to identi$r
the scope and characteristics of people- friendly and eco friendly
production systems, c. Ability to identify and develop appropriate
te chn<ll ogi es a n d m an age me nt patterns for above production syste m s.

MODULE-VI UNIVERSALHUMANORDER (4+3)

25. Programs to ensure Sanyam and Health

26. Case studies of typical holistic technologies, management models and

production systems

27 . Strategy for transition from the present state to Universal Human Order: a'

At the level of individual: as socially and ecologically responsible
engineers, technologists and managers b. At the level of society: as

m utually enriching institutions and organizations

28. Sumup.

Include practice Exercises and Case Studies will be taken up in Practice

(tutorial) Sessions eg. to discuss the conductas an engineer or scientist etc

TOTAL:45 PERIODS

TEXT BOOKS:

1. A Foundation Course in Human Values and Professional Ethics, R R Gaur,

R Asthana, G P Bagaria, 3rd Revised Edition, Excel Books, New Delhi,

201.9. ISBN 97 8-93-87 034-47 -1.

REFERENCES:

1.. AICTE Model Curriculum in Humanities, Social Scietrce ancl

Management courses (uG Engineering & Techrtology)leevan vidya: Ek

Parichaya, A Nagaraj, Ieevan Vidya Prakashan, Amarkantak, 1999'

2. Human Values,A.N. Tripathi, New Age Intl. Publishers, Ne'uv Delhi, 2004

3. The Story of Stuff (Book).

4. The story of My Experiments with Truth - by Mohandas Karamchand

Gandhi
Schumacher.

E'I-{ -Botil -Studh dcetArPHD d.Dt
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Syllabus/

6. Slow is Beautiful - Cecile Andrews

7. Economy of Permanence-f C Kumarappa

B. Bharat Mein Angreji Raj- Pandit Sunderlal

9. Rediscovering India- by Dhararnpal

10. Hind Swaraj or Indian Hotne Rule - by ltlohandas K. Gandhi

LL. India Wins Freedom - Maulana Abdul Kalattr Azad

12. Vivekananda- Romain Rolland (English)

13. Gandhi - Romain Rolland (English)

OUTCOMES

Upon completion of the course, the student will be able to:

1. Express the harmony of reiationship among httman being, family,

society, nature and existence rvith right understanding and right feeling.

IK2)
2. Develop the responsibility of handling problems by finding holistic and

sustainable solutions based on the natural acceptance for maintainiug
mrrtual human relationships. (K2)

3. Develop a holistic perspective of life based on self-exploration about
sell family, socielv and nature/existence. (K2]

4. Elucidate a critical ability for dedicative cotnmitmetrt towards httnlan

values, relationships and society. (K2J

5. Implement the process of verificariou and validation of iearnitlg irl ciaiir'

life. [K2)
6. Develop self reflection, commitn"lent and cottrage to act in life

challenging situations. (K2)

CO - PO, PSO MAPPING:

P0'l P02 P03 P04 ros I Po6 P07 P08 POe ieoroinott

c01
I
I

? J 2

c02 1

I

I

I

I

I

I

J J 2

c03 3 3 2

c04 J 3 2 2

c05 3 J

c06 3 3 3 2
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Syllabus/

SEMESTER - III
24HSNC301

SDG NO.4
NCC COURSE LEVEL 2

L T P CP c

3 0 o 3 0

ARMYWING
PERSONALITY DEVELOPMENT 9

PD 3 Group Discussion: Change your mitrdset, Tinre Management, Social

Skills 6

PD 5 Public Speaking 3

LEADERSHIP 7

L2 Case Studies: APf Abdul Kalam, Deepa Malik, Maharana Pratap, N

Narayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of NCC

cadets in 1965 7

DISASTER MANAGEMENT 13

DM 1 Disaster Ivlanagement Capsule: Organisation, Types of Disasters,

Essential Services, Assistance, civil Defence organisation 3

DMZ Initiative Training, Organisiug Skills, Do's & Don't's, Natural
Disasters, i',Iatt ir'lari': l)isastti's 9

DM 3 Fire Service & Fire Fighting 1'

ENVIRONMENTAL AWARENESS & CONSERVATION

EA1 EnvirotttttetttalArlat'ettess;.illtl(-otrsen'ation

GENERAL AWAREN ESS

GA 1 GeueralKnou'ledge

ARMED FORCES 6

AF 1 Armed Forces, Arnir', CAPF, Police

ADVENTURE 1

AD 1 Introduction to Aclvettttt re Activities

BORDER&COASTALAREAS 2

BCA1 History,Geography&TopographyofBorder/coastalareas 2

TOTAL: 45 PERIODS

I
Chairman

3

3

4
4

6

L
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Syllabus/

NAVALWING

PERSONALITY DEVELOPMENT 9

PD 3 Group Discussion: Change your mindset, Time Managenrent, Social

Skills 6

PD 5 Public Speaking 3

LEADERSHIP 7

LZ Case Studies: APf Abdul Kalam, Deepa Malik, Maharana Pratap, N

Narayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of NCC

cadets in 1965 7

DISASTERMANAGEMENT 13

DM 1 Disaster Management Capsule: Organisation, Types of Disasters,

Essentialservices,Assistance,CivilDefetrceOrganisation 3

DM 2 Initiative Training, Organising Skills, Do's & Don't's, Natural

Disasters, Man Macle Disasters 9

DM 3 Fire Service & Fire Fighting 1

ENVI RON MEN'IAL A\AARENESS & CON SERTIATI ON

EA L E nvironmental Awareness au d Colr servati on

GEN ERAL AWAREN ESS

GA 1 General Knowledge

NAVAL ORIENTATION 6

AF 1 Arnred Forces and Nar'\'Capsttlt'

EEZ1, EEZ Maritime Secttriry'and ICG

ADVENTURE 1

AD 1 Introduction to Advettture Activities

BORDER&COASTALAREAS 2

BCA 1 History, Geography& Topography ofBorder/coastal areas 2

TOTAL:45 PERIODS

3

3

4
4

3

3

L

3
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AIR FORCE WING
PERSONATITY D EVETOPMENT 9
PD 3 Group Discussion: Change your mindset, Time Management, Social

Skills 6
PD 5 Public Speaking 3

LEADERSHIP 7

Lz case Studies: APf Abdul Kalam, Deepa Malik Maharana pratap, N
Narayan Murty, Ratan Tata, Rabindra Nath Tagore, Role of NCC
cadets in 1965 7

DISASTER MANAGEMENT 13
DIVI 1 Disaster Management Capsule: Organisation, Types of Disasters,

Essential Services, Assistance, Civil Defence Organisation 3

DMZ Initiative Training, Organising Skills, Do's & Don't's, Natural
Disasters, Man Made Disasters 9

DM 3 Fire Service & Fire Fighting 1

ENVIRONM ENTAL AWARENESS & CONSERVATION

EA I EnvironmentalAwareness and Conservation

GENERAL AWARENESS

GA 1 General Knowledge

G E N ERAL SERVI CE KNOWLEDGE

GSK i Arrned Forces & IAF Capsule

GSK 2 ltlodes of Entryin IAE, CivilAviation
GSK 3 Aircrafts - Types, Capabilities & Role

ADVENTURE 1
AD1 IntroductiontoAdventureActitivities

BORDER&COASTALAREAS Z

BCA 1 History, Geography&Topographyof Border/Coastal areas 2

TOTAL:45 PERIODS

3

3

4
4

6

2

?

2

1
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SEMESTER - III
24AMPL3O2

sDG NO.4 & 9

DATA STRUCTURES AND

ALGORITHM DESIGN LABORATORY

L T P CP c
0 0 4 4 2

oBf ECTTVES:

o To impler"uent futrdanrental data stmctures like linked lists, stacks,
queues, trees, and graphs in Python.

o To construct and manage binary search trees and AVL trees with self-
balanci ng capabilities.

o To develop graph traversal methods using BFS and DFS with
adjacency structures.

o To apply Print's and Dijkstra's algorithms for minimum spanning tree
and shortest path problems.

o To perform sorting, and searching using efficient algorithms.
o To demonstrate hashing with coliision handling using linear and

quadratic probing methods.

LIST OF PROGRAMS

Imp lement the following programs
1. Irrrplenrent a Py,thon program to perform addition, subtraction, and

rrruitrpircation oltwo polynomials represented as linked lists.
2. write a Python program to implement a stack using lists with push(J,

pop0, peekfl, isEmpry[J and handle underflow errors.
3. rvVrite a Pvthon program to evaluate a postfix expression using a stack,

supporting integers and the operators *,-,*,and /.-t. Itnplement a queue data structure in Python using a custom singly linked
list. Include operations such as enqueue(J, dequeuefJ, isEmptyf), and
display[).

5. lVrite a Python program to implement a binary search tree witlr
operations for inserting, deleting, and searching for elements.

6. Iniplement an AVL tree (a self-balancing binary search tree) in python,
with node insertion and automatic balancing using rotations to mailtain
the At/L property.

7. write a Python program to represent a graph using an acijacency list or
matrix, and implement both Breadth-First Search [BFS) and Depth-First
Search (DFS) traversal methods.

B Implement
Tree of a n,ei

Prim's algorithm in Python to find the Minimum Spanning
gh ted, undirected graph.

lao;
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S llabus

9. Inrplement Dijkstra's algorithm to find the shortest path from a starting
node to all other nodes in a graph with non-negative edge weights.

10. Write a Python program to implement Bubble sort, Selection sort,
I n serti on sort Algorithms.

11. Write a Py'thon program to implement Linear Search and Binary Search,
rvith input validation (e.g., ensuring sorted input for binary search) and
returning the index of the searched elementif found.

12. Write a program to implement Linear Probing and Quadratic Probing for
inserting and searching elements.

TOTAL: 45 PERIODS

OUTCOMES

Upon completion of the course, the student will be able to:
1. Implement and apply linear and non-linear data structures such as

stacks, queues,linked lists, trees, and graphs in solvitrg computing
problems.(K3)

2. Apply searching and sorting techniques to solve problems efficiently,,
and evaluate their performance in different sceuarios. (K4l

3. Analyze real-world problems and design suitable data structure-based
solutions with optimized algorithmic approaches. [K4)

LAB REQUIREMENTS:

Operating System: Windows 1"0 or above

IDE: VS Code, PyCharm, fupyter Notebook [For Pythoni

Interpreter: Python 3.8

CO - PO, PSO MAPPING:

P01 P02 P03 P04 P05 P06 rczlroaleos P010 Po'll PSOl PSO2

c01 3 2 2 2 3 2 J 2

c02 3 2 3 2 3 2 2 2

Co3 3 3 3 2 3 I
i

3
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Syllabus/

SEMESTER. III
24AMPT3O1
10610413s

sDGIrlO.r&9

DATARASE MANAGEMENT
SYSTEMS LABORATORY

WITH THEORY

L T P CP c
1 o 4 5 3

oBf ECTTVES:

o To design a database using ER diagrams, convert them to Relational
Databases and to write SQL Queries.

o To learn SQL and normalization techniques for efficient database
design.

o To understand the fundamental concepts of Transaction Processing,
Concurrency Control techniques, and Recovery procedures.

o To understand file organization, indexing, and hashing techniques for
efficient data storage and retrieval

o To explore distributed and object-oriented databases, focusing on

architecture, data storage, and advanced query languages

o To study query processing, optimization techniques, and explore XML

databases, including XML schema and Xquery.

MODULE.I DATABASE DESIGN 10

Purpose of Database System - Vierir,s of Data - Database Srrstetn Architecttlre -
Data Models - Entity Relationship Model - ER Diagranrs - Enltanced ER iUodel

- Introduction to Relational Databases - Relational Model - ER-to-Relational

Mapping - Keys - Relational Algebra.

List of Experiments:
a) Data Definition Language - Create, Describe, Alter, Truncate, Drop

i) Create the employee table with the follorving coh,rnrns IEMP lD, EMP

NAME, EMP AGE)

ii) Use a command to describe the structure of tire enrployee's table.

iii) Write an SQL statementto alter the enrplot,ees table to add a new colttnru

salary.

iv) Use a command to truncate the employees table, renroving all ror,vs but

keeping the structure intact.

v) Write a command to drop the enrplovees table completely frorn the

database.

b) Data Manipulation Language - Insert, Select, Update, Delete

i) Write an SQL command to insert a new student with [lD, NAME and

Stttdicr of csE [,tPH L)dcpt

IottrO lh. _oF

ery
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retrieve all records from the student's table.
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bus

iii) write an SQL comnrand to update the grade ofthe studentwith ID.
iv) Write an SQL conrntand to delete the student record with their NAME

c) Transaction control Language - commit, Rollback, and savepoint
i) Inserta ne\t, ID and Iranleand SetaSAVEPOINTaftertheinsertion.
ii) Insert another lD and nanre. Note that the second insertion was a nr istake,

so ROLLBACKTo the savepoint.
iii) COMMIT the transaction to make the first insertion permanent in the

database.

MODULE.II RELATIONAL DATABASES 10
SQL Fundamentals - Advanced SQL features - Embedded SQL- Dynamic SQL-
Functional Dependencies - Non-loss Decomposition - First - Second - Third
Nornral Forms - Dependency Preservation -Boyce/Codd Normal Form - Multi
Valued Dependencies and Fourth Normal Form - |oin Dependencies and Fifth
Normal Form.

Listof Experiments:
Database Querying:
a) Write sirnple SQL queries to perform the following
i) Retrieve all the records from the student's table.
ii) Display onlythe name and grade of each student.
iiiJ Selectall students who have scored morethan 80.

iv) Display all student records sorted by grade in descending order.

v) Retrieve onlythe firsttwo records fromthetable.

b) Nested Queries
i) Retrieve the employeefs) who earn the highest salary in the conlpany

usinga subquery.
iil Display the names and salaries of employees u,hose salary is above the

average salaryof all employees.

iii) Find the department(sJ where the lowest salarf is paid, using a nested
query

ivJ List all employees whose department_id is found in a list of departments
where at least one employee earns more tharr 100000, using a multi-row
subquery

cJ Joins (lnnerf oin, Leftloin, RightJoin, Full Ioin, Cross ]oin )
i) Write a SQL query to list the names of all employees along with their

department names, only for those employees who have a corresponding
artment in the departments table. Use an INNERJOINde

eve a list of all employees and their department

l83 r 
r--r---. 
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busnanres. If an employee does not belong to any department, show thedepartment nam e as NULL. Use a LEFT IOIN

L ro

iiiJ Write a SQL query to list all departments along with the names o femployees working in those departm ents. If a department has noemployees, display NULL fbrcrnployee names. Use a RIGHTIOIN.iv) Wrire a SQL que ry to list all ernployees and all departments, even if sonteernployees are n ot assigned to a department and some departments haveno enrployees. Use a FULL OUTER IOrN.vJ Wrire a SQi. que ry to list all possible combinations ofemployee names anddepartnrent nan'les fronr the employees and departments tables. Use acRossIorN

MODULE.III TRANSACTIONS 
10Transaction concepts - ACID properties - schedures - Seriarizabirity -concurrency control - Need for concurrency - Locking protocols - Two-phaseLocking - Deadlock - Transaction Recovery - save points - Isolation Levels -SQL Facilities for Concurrencyand Recovery

Listof Experiments:
a') write a SQL program for adding two numbers and displaying the s*m.bl write a SQlprogram toprinta series of,,n,numbersusingforloop.
c) write a SQL program to printa series of,,n,numbers usingwhile Ioop.

MODUIE.IV IMPLEMENTATIONTECHNIQUES 10
RAID - File Organization - Organization of Records in Files - Indexing and
Hashing -Ordered Indices - B+ Tree Index Files - B Tree Incler Files - Static
Hashing - Dynamic Hashing
List of Experiments:
a) write a SQL program for debiting an amount from an entr,"- in a table
bl writeaSQLprogramto determine thesum ofa series ofn numbers.
c) Write a SQL program to determine the factorial of the given nunrber.

MODULE. V DATABASE MODELS 10
Distributed Databases - Architecture - Data Storage - Transactiotr Processing
- Object-Based Databases - Object Database Concepts - Object Relational
Features - ODMG Object Model - ODL - OQL

Listof Experiments:
a) Write a SQL program for reversing a string using the for loop.

mplement Fibonacci series.

displaying a particular attribute from. a.table.

EH-ia+; u 
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MODULE. VI ADVANCED TOPICS 10

Query Processing Overview - Algorithms for SELECT and IOIN operations -
Query optimization usitrg Heuristics - Cost Estimation - XML Databases - XML
H ierarchical M odel- DTD-XM L Schema-XQuery.

List of Experiments:
a) Ivlini Project (Banking SystemJ Connect Oracle Database fromVisual Basic

for Banking System.

TOTAL: 60 PERIODS

LAB REQUIREMENTS

Front end: VB/VC ++/JAVA or Equivalent
Back end: Oracle / SQL / MySQL/ Postgres / DBZ or Equivalent

TEXT BOOKS:

1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, "Database System
Concepts'l Seventh Edition, Tata McGraw Hill, 2020.

2. Ramez Elmasri, Shamkant B. Navathe, "Fundamentals of Database
Systems'l Seventh Edition, Pearson Education ,2022.

REFERENCES:

1. ;\r,i Silberschatz, Henry F. Korth, S. Sudarshan, "Database System
C t.r n ce p ts ", Seve nth Edition, McGraw-Hill Education,2 0 1 9.

2. Raghu Ramakrishnan, "Database Management Systems", Fourth Edition,
McGraw-Hill Education,20 1 5.

WEB REFERENCES:

1. lrttps://swayam.gov.in/nd1-noc1,9-cs46 /
2. http : //www.nptelvideos.in/2 0 t2 / 71, / databas e -management-

system.html
3. https : //www.classcentral.com f course f swayam-database-n1 a n a ge In e n t-

system-9914
4. https : //"vww.w3 s chools. com / sql / d,efault.asp

5. https://www.khanacademy.org/computing/computer-
programming/sql

OUTCOMES

Upon completion of the course, the student will be able to:

1. Apply database concepts to design ER models, map entities to relational

commended by
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Syllabus

2. Select and apply nornralization techniques and functional dependencies
to enhance and optinrize relational database design. (K3)

3. Utilize SQL quei'ies for transaction processing and apply concurrency
control mechanisrns based on ACID properties. (K3)

4. Apply query processing and optintization strategies, including relational
algebra and heuristic rules to irnprove SQL execution efficiency. (K3)

5. Identify appropriate indexing and hashing rnethods, such as B:Tree and
B+ Tree, for efficient organization and retrieval of database records.
(K3)

6. Analyze query optinrization aird XML clatabase concepts to enhance the
design and perfonnance of applicatiotls like a banking system. (K4)

CO - PO, PSO MAPPING:

SEMESTER. III

APTITUDE & COGNITIVE SKILLS - PHASE 1

OBIECTIVES:
o Elrich stuclents on rluantitaLive abiliry reasoning ability, and verbal

ability
. Builcl a strong fbunrlation tor solving recruitment-based problems

with speed and accttr;tcy'

. Enhance creative thinking skills and Strengthen problem-solving

skills.

MODULE.I QUANTITATIVEABILITY
Number Properties, Speed N'lath, tlCF and LCNI, Percentages, Time and Work,

Ratio Proportiotl and Variations, Averages Mixtures

22

P0t P02 P03 P04 P05 P06 P07 1 P08 P09 P010 P011 PSOl PSO2

c01 3 3 3 2 2 3 2

c02 3 2 2 3 2 3

3

2

c03 3

3

J 2 2 2 3

c04 3
I I

2
Ij

I
2 3

c0s 3 2

i
I

!
3 2

c06 3 { I L
i

I

i
2 3 2

24AMTP3O1
APTITUDE sI(ILLS - I

SDG NO.4

L T P CP c

0 0 2 2 1
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MODULE . II QUANTITATIVE ABILITY AND REASONING ABILITY 16

Profit and Loss, Sirnple Interest and Cornpound Interest, Blood Relation,
Directions, Coding and Decoding, Series, Ranking and Arrangenrents

MODULE . III VERBAL ABILITY 7

Verbal Analogy - Vocabulary building - Sentence Structures - Cornprehension

- correctusage of rvords - L-rror deduction
TOTAL:45 PERIODS

REFERENCES:

1,. Quantitative Aptitude for Competitive Exantitrations - R.S. Aggarwal

2. A Modern Approach to Logical Reasoning - R.S.Aggarwal

3. High School English Grammar & Conrposition - Wren & Martin

4. Word Power Made Easy - Normatr Lelvis.

5. Fast Track Objective Arithmetic - Rajesh Verma

LIFE SKILLS, RANGER AND ROVER & BIS STANDARDS - PHASE 2

OBIECTIVES:
o Familiarize tlte team and leadership sxills.
a Gain Scouting spirit.
a Understlrnd the staticlards rele\"'i1l'lt trl Ai&\11-.

MODULE - I f EEVAN KAUSHAL 2.O - TEAM SKILLS AND LIFE SKILLS 12

Trust and Collaboration: Importance of Trust in Creating a Collaborative
Team- Agree to Disagree and Disagree to Agree - Spirit of Teamwork -

Understanciing Fear of Being Jtrdged attcl Stt'ategies to L)r'et'cotne.

Brainstorming: Basics and the proce.ss - Eiiectit'e teclinique for itleation -
Types - lmportance and Benefits

Internal Communication: Internal Conrnrunication - Ivleaning artd the Need,

Use of Various Channels for Transnritting Infortlatio]'] to Team Members
includi ng Digital arrd Physical.

Leadership Skills: Leadership concept - Lcadersirip skills - Leadership
nroralities - Leadership nrodels

MODULE . II RANGER AND ROVER 10

Four Bonds of BSG: Sign, Salute, Left Handshake, IVIoto artcl Good Turn.

Discipline and Uniform: Uniform of Rovers and Rangers, 14 Programme
als.

Recommended by

ao*u of studi.r of cse(nretrD*

E.u-
CTIAIRMAN

eoiio of studies
cono[tsiScience and Englneeri n I
[,rtn[n nU(Pmr md srhne Lo'rnmg;

l87 l

ileeting No. _qF t.l.
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Knowledge of Merit Know about Knor,vledge of Merit Badges (Proficiency
Badge).

Sustainability E-learning: [Online Course Available in WOSM Learning
ZoneJ.

Activating the Earth Tribe Initiative in your Community.

MODULE - IIIELECTROMAGNETIC COMPATIBILITY (EMC) AND
ELECTROMAGNETIC INTERFERENCE B

Introduction to the concept of Electromagnetic compatibility of electrical
and/or electronic equipment, between themselves and with electrical power
networks including electromagnetic interference and meastlrement and
calculation methods to assess humarl exposure to electric, ntagnetic and

eiectromagnetic fields. Discussiorl on IS 1,4700/ IEC 61000 series of
Standards.

TOTAL:45 PERIODS

REFERENCES:

1. Curriculum and Guidelines for Life Skills (f eevan Kaushal) 2.0, UGC, New
Delhi.

2. A World Built on Standards: A Textbook for IJigher Education, Ptrblished

by: Danish Standards Foundation, 2015.

3. SO / IEC Guide 59, BIS Standards Formulation Mauual,2trd Revisiott,2022.

ONLINE RESOURCES

1,. https ://www.cambri dgeengli sh' orgri I ea rt-ri n g-en gl i s n

2. https: //lms.scout.org/cou rs e-item s /sh ow / 7 17 2 1.82? c otr rs e i d =

214307 #course-ite nr - i d = 1 17 2 l9z
3. https://lms.scout.org/coui'ses lsltow /214123?force-cotrrse-httb= trtte

OUTCOMES

Up
1.

2.

3.

on completion of this course, the students will be able to:

Apply quantitative aptitucle for solving nttmerical problerns IK3]

Describe logicaI reaso trirtg to tackle emotional challenges' IK2 ]

Use verbal conltnutricat.ion and cotrlpreheusion skills through grallllllar

and language exercises' [K3]
Apply critical thinking and problem-solving skills in various cognitivc

scenarios.[K3]
Interpret language nuances in diversified situations and exhibit scoutittg

spirits amidst communities. [K2]
lain the basic ciple of BIS Standards relevantto EMC and EMI' IK2]

4.

5.

lBsl
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P01 i P02
I

I

P03 | P01
I

P05
I
l
I

I

P06 P07 P08 P09 P010 P011 PS01 PSO2

c01 2 1

c02 2
I

1

c03 2 1

c01 2 1

c05 a
I 3 1

c06 J 1

CO - PO, PSO MAPPING:

SEMESTER. III
24AMtD301

sDG NO.4JUs

OBIECTIVES:
o To provide opporttttttties tor- strrdents to de',,elop an entrepreneurial

ntindset and explot'e t'eal-n'orld problenr-soiving through a startup-
centric approach.

t To enable hands-on exper-ience in identifyingmarketneeds
o To enable developnrent oiskillsets for designing, validating, and realizing

a Minimtrnt Vialtle Product IMVP) for an entrepreneurial venture.
o To guide studettts itr valiriating nrarket opportunity, and formulating a

solution with real istic constrai nts.
o To inculcate ethical reseurch practici-,s, foster a commitment to lifelong

learning, and promote the development of socially responsible and
sustainable innovations align ed with relevant Sustainable Development
Goals (SDGsJ.

. To prepare students to design sustainable business models and present
entrepreneurial ideas throu gh stnlctured, outcome-driven business

rtup frarnen'orks
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Syllabus/

COURSE METHODOLOGY:

t. This initiative is designed to inculcate ethical principles of research and
to get involved in a life-long lear-ning process for the students,
specifically through the lens of entrepreneurship and innovation.

2. The project u,ork nlust involve identifying a problem, validating nrarket
opportunity, and developing a solution with realistic constraints,
culminating in a business plan and prototype/MVP. lt must also include
appropriate elements of the following: nrarket research, competitive
analysis, value proposition design, business model developn"lent,
financial feasibility, go-to-market strategy, and potentially
software/hardrvare deveIoprlent [or the MVP.

3. Project can be individual work or a group project, rvith a maximunr of 3
students. In case of a group project, the individual project report of each
student should specify the individual's contribution to the group
project. The roles and responsibilities of all tearn members must be
well-defined and documented.

4. On completion of the project, the student shall submit a detailed project
report outlining their entrepreneurial j ou rney, solution development,
and business plan. The project should be reviewed and the report shall
be evaluated, and the students shall appear for a viva-voce oral
examination on the project approved uy the Coordinator and the project
guide.

EVALUATION:

1,. First evaluation (Milestone 1 - Week +):20 marks (Focus on Problem
Identification, Opportunity Discoverv, Cttstotner & Markets, Value
Proposition)

2. Second evaluation (lvlilestone 2 - \Veek B):30 rrrarks (Focus on
Conrpetitive Advantage, Business l\'lodel. and \'l\/P DevelopmentJ

3. Final evaluation (Milestor-re 3 & 4 - Lasttl'eek of the semester): 50
marks fFocus cn Financial Feasibilit\,, Go-to-]larket Strategy, Growth
and Scale, Funding Strategy, and Or.'erall Project Report & Viva-Voce)

Note: All three evaluotions ere mandotorl'Jor t'ourse contpletion and for
awarding the finol grade.

TOTAL:45 PERIODS

OUTCOMES:

At the end of the course, the student should be able to:

1. Apply entrepreneurial thinking to identify and articulate real-world
problems and explore market needs using structut'ed approaches. (K3)

esign potential solutiotts and validate tnarket
realistic constraints. (KaJ
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Syllabus/

3. Evaluate sustainable, ethical, and responsible innovation strategies, and
communicate business models effectively. (K5)

CO - PO, PSO MAPPING:

P01 P03 P04 P0s P06 P07 P08 P09 Por0 P0'tl PS01 PS02

c01 3 3 2 2 2 2

c02 3 3 2 2 2 2

Co3 3 J 3 2 2 2
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24BSMA407

SDG NO.4

LINEAR ALGEBRA AND ITS
APPLICATIONS

L T P CP c
3 1 0 4 4

SEMESTER - IV

OBIECTIVES:
o To learn about solving system of linear equations using matriceso To learn about vector spaces, subspaces, basis ancl dimension of

Vector Spaces
o To learn about the Linear transfornration ancl the matrix

representation and diagonalizability
o To learn about the inner product Spaces, orthogonalization ancl Least

Square Approximations
o To Iearn about the applications of singular value decomposition andprincipal component analysis in dataicience.

MODULE .I SOLUTION OF SYSTEM OF LINEAR EQUATIONS g
Rank of a matrix.---Solution of systems of Linear Equations using Gaussianelimination and LU Decomposition.

MODULE .II VECTOR SPACES
Field [definitions ancl examplesJ - vector spaces(definitio,s a.clsubspaces(definitions and examples) - Linear ctmbinations anlinear equations - Linear Dependence and Lincar Independence
Bases and Dimensions.

9
exarrrplesl -
d system of
of Vectors -

MODUTE - III LINEARTRANSFORMATIONS 
12Linear Transformations - Nu, spaces and ranges - Dinre.sionTheoremfstatement onlyJ - iuatrir of a iinear Transforrnation - Eigen valuesand Eigen Vectors - Diagonarizabirit,r,-test for Diagonarizatio,.

MODUTEN - IV INNER PRODUCT SPACES 12
Introduction - Inner Proclrrct spaces - orthogonarity - Gra* scSr,icltorthogonalization process 

[ *'itrro,t proof) - QR decornposition.

MODULE -V ADIOINT OPERATORS 
sAdjoint of a linear operator - Least Square Approximation - Normal a,d Self-Adjoint operators
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Syllabus/

MODULE-VI APPLICATIONSOFTINEARALGEBRA g
Singular valtte decomposition - Principal component analysis - Introcluction
to their applications in Data Science.

TOTAL: 60 PERIODS
TEXT BOOKS:

1. Higher Engineering Mathematics, B. s. Grewal, 40th Edition, Khanna
Publishers, New Delhi, 2007.

2. Linear Algebra, Stephen H. Friedberg, Arnold |, Insel and L,awrence E.
Spence, 5th edition, Pearson, 201,8.

REFERENCES:

1. Advanced Engineering Mathematics, Peter V. O'Neil, 7th edition, Cengage
Learning,201,L.

2. Advanced Engineering Mathematics, Michael D. Greenberg, 2nd edition,
Pearson,199B.

3. Introduction to linear algebra, Gilbert Strang, Sth edition, Wellesley-
Cambridge Press, 20t6.

4. Applied Mathematics [Vol. I & II), P. N. Wartikar & J. N. Wartikar; 1st edition,
Pune Vidyarthi Griha Prakashan, 1985.

WEB REFERENCES:

1.. https;//nptel.ac.inlcourses/1 1,11.061.35 /
2. https : //swayam. go v.in / nd1. _no c2 0_ma0 B/previ e w

ONLINE RESOURCES:

1. https: / / freevideolectures.com/cou rs e / 33BZ / lin ea r-al geb ra- i Li n ea r
Algebra lKhanAcademy

2. SingularValue Decomposition (SVDJ, Demystified lTowards Data Science

3. Principal Component Analysis Made Easy: A Step-by-Step Tutorial I

Towards Data Science

COURSE OUTCOMES

Upon completion of the course, the student should be able to:
1,. Apply Gaussian elimination, LU deconrposition, and rank computation

to solve systems of linear equations. [K3)
2. Analyze vector spaces, subspaces, linear independence, basis, and

dimension with examples. (K4)

3. Analyze linear transformations, compute null/range, and evaluate
rs for diagonalization. [K4J
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lity, and Gram-Schmidt
rion. (K3)
erties of normal & self-

science contexts. (K3]

P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 PS01 PS02
c01 3

2 2
c02 3

2 2
c03 3

2 2

c04 3
2 2

c05 J
3 3

c06 3 3 3 3

SEMESTER. IV
24AMPC401

NATI'RE INSPIRED COMPUTING
TECHNTQUES

OBIECTIVES:

o To introduce students to the foundational corrcrpts of nature-inspired
cornputing.

o To enable them to explore and applv cr,-olutionat-r'algorithms.
. To learn swarm-based algorithms ancl their applications in problem-

solving
o To familiarize with immune-inspirecl conrputing techniques.
o To examine the principles and conrpirtational potential of DNA

conrputing.
o To know about challenges of nature-inspired algorithms'

MODUI,E.I INTRODUCTION 8

From Nature-to-Nature Computing, Philosophir, 'fhree Branches: A Brief

Overview Individuals, Entities and agents - Parallelism and Distributivity

Apply inner product rp1.." concepts, orthogonaprocess for orthonornral basis & QR deconrposi
Analyze I east-sq ua res a p p roxi rn ati o n s a n d propadjoint operators using'acljoint concepts. [K4)Apply SVD ancl pCA fbr solving pr.oblerns in dara

4.

5.

6.

CO - PO, PSO MAPPING:

L
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Syllabus M

MODULE.II COMPUTING INSPIRED BY NATURE B
Evolutionary Computing, Hill Climbing and Simulated Annealing, Darwip's
Dangerous ldea, Genetics Principles, Standard Evolutionary Algorithm -
Genetic Algorithms, Reproduction - crossover, Mutation Techniques,
El,o I uti onary Programming, Genetic progra m rn i n g.

MODULE.III SWARMINTELLIGENCE B

Introduction - Ant Colonies, Ant Foraging Behavior - Positive feedback
mechanisms Ant Colony Optimization, SACO and scope of ACO algorithms, Ant
ColonyAlgorithm [ACA), Swarm Robotics - Principles of distributed roborics,
Foraging for food, Social Adaptation of Knowledge, Particle Swarm
0ptimization IPSOJ - Velocity and positi on u pdates.

MODULE - IV IMMUNO COMPUTING 7

Introduction- Immune System - Anatomy and physiology of irnmunity,
Physiology and rnain components, Pattern Recognition and Binding, Immune
Network Theory- Danger Theory, Evaluation Interaction Immune Algorithms,
Introduction-- Genetic algorithms, Bcne Marrow Models, Forest's Algorithm,
Artificial Immune Networks.

MODULE.V COMPUTINGWITHNEWNATURALMATERIALS 7

DNA Computing: Motivation, DNA Ir{olccule, Adlerna:r's experirnent, Test tubc
programming language, Universal DNA Corriputers - Modeis and theorc'tical
foundations, PAM Model, Splicing Systems, Lipton's Solution to SAT Problenr,
Scope of DNA Computing, From Classical to DNA Computing.

MODULE . VI APPLICATIONS IN NATURE INSPIRED COMPUTING 7

Applications in Optimization - Robotics and AI - Adaptive behavior and
decision-making, Ensemble and Hybrid approaches - Real World
Applications: Case Studies - Challenges and Future Directions - Scalabilitv,
Ethical and Environnrental consicierations - Irnpact otr society and ecosi'stenls.

TOTAL : 45 PERIODS

TEXT BOOKS:

L. .Leandro Nunes de Castlo, " Fundamentals of Natural Computing, Basic

Concepts, Algorithms and Applications", Chapman & Hall/ CRC, Taylor
and Francis Group, First Edition, 2006.
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Syllabusl

REFERENCES:

1. Floreano D. artd lvlattiussi C., "Bio-lnspired Artificial Intelligence:
Theories, Methods, and Technologies", MIT press, cambridge, MA,
Second Edition,2023.

2. Albert Y. zonraya, "Handbook of Nature-lnspired and Innovative
Computing", Spri ng er, 200 6.

3. Marco Dorrigo, Thomas Stutzle," Ant ColonyOptimization'l PHL,Z004.

WEB REFERENCES:

1. https://link.springer.com/book/10.1007 /978-3-319-50920-4
2. h ttps : //www. co m putersciencedegreehub.com / faq/ what- is-n atu re-

inspired-computing/
3. https://pmc.ncbi.nlm.nih.gov/articles /PMC4675795 /

ONLINE RESOURCES:

1. https://www.nature.com/natmachintell/
2. https:/ /ai.stanford.edu/

OUTCOMES

Upon completion ofthe course, the studentwill be able to:

1,. Identify the core concepts of nature-inspired computing techniques and
explaintheir significance in solvingcomplexproblems. (K3)

2. Utilize knowledge of genetic algorithm operators and interpret genetic
programming processes. (K3)

3, Apply the concepts of Ant Colony Optimization (ACO) and Particle Swarnr

optimization (PSo) to solve practical optimization problems. (K3)

4. Model the functioning of the immune systenr and its relevance to immutle
computing, including pattern recognition an d i nt tn u n e a I go ri th ms. IK 3 )

5. Build solutions using DNA computing principles to address computational
problems.(K3)

6. Examine real-world applications using nature-inspired techniques in

fields such as optimization, robotics, and AI. (K4)
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Syllabus/

CO - PO, PSO MAPPING:

SEMESTER. IV

OBIECTIVES:

' To understand the basics of builcling corlurunication netu'orks ancl
protocol Iayering.

' To familiarize in ph-ysical conrnlunicatioir .rriri clata link pr gtocols.
o To learn the functions of the network layer ancl its various routing

protocols.
o To discuss transport and application laver ser'ices.

' To illustratc concepts of Sec.ritv a.cr its pr-ot.cors.

' To explore the roles of oSl layers ancl gain the krron'leclge of rretl,ork
sectr rity,.

MODULE.I INTRODUCTION TO PHYSICAL LAYER BEvolution of Daia cotnmttnication ancl Netrvorks - Transnrission Modes:Topology - Tlre oSI rtroclel - TCP/IP protocol srritc -'fransmissionFundantentals: Data ancl signals - Anaiog ancl Digital tr-anslnissio, - pSysical
Layer: Transnlission Medium: Guidea an"d u,rg,,i?eo - srvitching: circuit andPacket Switching.

MODULE. II DATA IINKIAYER
B

Control: Flow control and
orrection - Media Access
EEE 802.11 - Bluetooth _

E t.l-
CHAIRMAN

Board of Studies
Computer Science and EnglneerinEt
oilinaH ftrteilgcnce rnd ilacttni Learningi

Introduction: Data link Layer Services - Data Link
- Framing - Error Detection and C

rk: Ethernet - Wi-Fi - I

lozl

P01 P02 P03
I

P01 P05 P06 P07
I

POE PO9 P010 P011 PS01 PS02

c01 3 2 3 I 2 3 2

c02 3 3 3

I

I

I

I

I

I

2 3 2

c03 3 2 3 1 3 2

c04 3 2 3 2 3 3

c05 3 3 3 2 3 3

c06 2 2 2 2 2 2 3
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S llabus
Zig-bee - Wide Area Networks: Cable
Satellite Communication.

Networks - Cellular Conrmunication _

MODULE. III NETWORKLAYER 
8Introduction: Network Layer Services - Internehvork protocor (rp) - packetsrvitching - Performance - IPv4 & IPV6: Addrcssing and protocols - Inrernercontrol Message Protocol - Routing Algorithmr'' oir,rn.e vector Routir-rg:Routing Table - Link state Routin[: oilkstra Algorithm- Interner Gro,pMessage Protocol.

MODULE.IV TRANSPORTLAYER 7
Introduction: Transport Layer Services: End-to-End Delivery- Acldressing -FIow Control - Connection: Connection-Oriented and Connectionless -Transport Protocol Data Unit ITPDU) - Transport Layer protocols: User
Datagram protocol (UDP) - Transmission Control Protocol (TCpl - Streanr
Control Transmission protocol.

MODULE . V UPPER OSI LAYER 7
Introduction: Services - Session Layer: Synchronization - Session protocol
Data Unit - Presentation Layer: Translation - Encryption/ Decryption - Data
Compression - Application Layer: Client/Server Paraclignr, Worlcl Wicle Wetr
and HTTP - File Transfer Protocol- TELNET - DNS - Socket Intertbcing.

MODULE.VI CRYPTOGRAPHYAND NETWORKSECURITY 7
Introduction * Confidentiality: Symmetric and Asymmetric Key Ciphers - Kel'
Aspects of Security - Network Laver Securitr,: Protocols - Modes - Security
Association - IKE - vPN - Transport Layer Security - protocols - SSL
Architecture -Application Layer Security - Firewall - Email - PGP.

TOTAL : 45 PERIODS

TEXT BOOKS:

1. BehrouzA. Forouzan, "Data cornrnunications and netrvorkinglvith TCP/lP
protocol suite", Sixth Edition, NlcGraw Hill, cop. 2022.

'2. Andrew S. Tanenbaum, Nick Feamstef David f. Wetherall, "Conrputer
Networks ", 6th editio n, Pealson Educatio n, 2022.

REFERENCES:

1,. Larry L. Peterson, Bruce S. Davie, "Computer Networks: A Systen'rs

Approach", Fifth Edition, Morgan Kaufmann Publishers Inc.,20L2.

ter and Communicatiou Networks", Secotld EditionI
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3. Ying-Dar Lin, Ren-Hung Hwang and Fred Bake4 "Computer Networks: An
Open Source Approach",14cGraw Hill Publishec 2011.

4. fanres F. Kurose, Keith W. Ross, Computer Networking, A Top-Dorvn
Approach Featuring the lnternet, Sixth Edition, Pearson Education ,2013.

5. Williarn Stallings, "Data and Computer Communications", Tenth Edition,
Pearson Edr.rcation, 20 14.

WEB REFERENCES:

1. https://onlinecourses.nptel.ac.in/noc20-cs23 /preview
2. https : //on I i n eco u rs es.swaya m2.ac.in f cec2 1-cs 1 9/preview

OUTCOMES

Upon completion of the course, the studentwill be able to:

1. Use the basic concepts of computer networks and layered communication
architectu re to supp o rt effe ctive data communication. (K3 )

2. Utilize data link and media access control functionalities to ensure reliable
node-to-node transmission. (K3).

3. Apply routers, IP addressing, and routing algorithms to enable efficient
packet forwarding. (K3)

4. Identify transport layer services and infer UDP and TCP protocols to
facilitate end-to-end delivery. (K3).

5. Analyze the functionalities of the application layer to evaluate netivork-
based services. (K4).

6. Select application layer security components such as firewalls, secure

email, and PGPto supportsecure application communication. IK3)

CO - PO, PSO MAPPING:

P01 P02 P03 P04 P05 P06 P0i P08 P09 I poro I Po11 I PSol PSO2

c01 3 2 2 3 2

c02 3 3
) 3 2

c03 3 2 I J 2

c04 3 2 2 3 3

c05 3 3 2 3 3

c06 2 2 2 2 J
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MACHTNE LEARNTNG TECHNTQUES

WITH LABORATORY
L T P CP c
3 0 2 5 4

SEMESTER.IV

OBIECTIVES:
. To teach the theoretical foundations of various machine learning

techniques.
. To learn the dimensionality reduction techniques for feature

engineering.
o To know about the data pre-processing and feature engineering

approaches.
o To understand the supervised classification and regression

algorithms for solving real-world problems.
o To apply the clustering algorithm techniques for solving real-world

problems.
o To explore Unsupervised learning and clustering methods.

MODULE.I INTRODUCTION TO PATTERN RECOGNITIONAND MACHINE

LEARNING 7

It'lachine Perceptron - Pattern Recognition Systems - Design Cycle -
Introciuction to Machine Learning - Essential concepts of ML - Types of'

learning: Supervised - Unsupervised - Reinforcement Learning - Applications
of Machine Learning Techniques in Healthcare - Finance - Education -
Computer Vision - Challenges in Machine Learning - State of Art Languages

i fools in lvlachine Learning.

MODULE . II DECISION THEORY & DIMENSIONATITYREDUCTION

TECHNIQUES B

Bayesian Decision Theory - Bayesian Networks - Association rule - Probletns

of Dimensionaiity - Dimensionality Reduction Techniques- Component
Analysis and Discriminants: Principal Component Analysis IPCAJ - Lineat'

Discriminant Analysis [LDA) - Independent Component Analysis (lCA) - t-

distributed Stochastic N eighbor Embedding [t-SN E).

MODULE.III DATAAND FEATURE ENGINEERING B

Basic Wpes of data - Numerical data - Categorical data - Data Quality and

Remecliation - Data Pre-processing - Training the models - Performance

Evaluation - Fine-tuning model performance. Introduction to Feature

nstruction - Feature extraction - Feature subset

Irool
EH-

CHAIRMAN
eo-aiU ot Studies

amFi'#'tl',x:Jilf..;ifJffi fi lf,

Boord dstudL! ol cseftrun\dfi.

teeting No. oE

SC



bus
MODULE . IV SUPERVISED MACHINE LEARNING CLASSIFICATION BIntroducti on to classification - Naive Bayes - K-Nearest Neighbors _ DecisionTree: CART & ID3 - Support Vector Machirre: Kernel functions - EnsembleLearning: Random Forest - AclaBoos t - eXtrerne Gradient Boosting _ LightGradient Boosting Machine - Categorical Boosrirrg Introduction to scikit-Learn- Hyperparanteter Tu n i ng.

MODULE - V SUPERVISED MACHINE LEARNING REGRESSION 7
Introduction to Regression - Assumptions in Regression Analysis - Simple
Linear Regression - Multiple Linear Regressiori- Improving Accuracy of
Linear Regression Models - Polynomial Regression - Ridge regrission - Lasso
regression - Elastic Net Regression - HyperparameterTuning.

MODULE. VI UNSUPERVISED LEARNING 7
Introduction to Clustering - Unsupervised Vs Supervised - Applications of
Unsupervised - Different types of Clustering - Partitioning based methods: K
nreans - Fuzzy C-means clustering - K-Medoids - Hierarchical Clustering:
Divisive an d Agglo merati,re - D ens ity- Base d Clustering (D B SCANJ.

TOTAL : 45 PERIODS
List of Experiments: 10
1l Explore Numpy and Pandas libraries for data pre-processing techniques

sitcl: as lraridling missing data and outliers, encoding to prepare data for
nrach i ne learning nrodels.

2) Implement Linear Regression to predict a continuous target variable and
explore how Multiple Linear Regression can capture the relationship
betn,een multiple predictors and the target. Use GHI dataset to perform
rnodtl raining, validation, and performance evaluation.

3) Apply Pol-v-nomial Regression to model non-linear relationships between
tlte input variables and the target variable. Investigate how the degree of
the polynomial impacts the model's ability to fit GHI data, avoiding
ove rfitting or underfitting.

4) Learn how to apply Naive Bayes and K-Nearest Neighbors IKNN)
supervised learningtechniques to identify Level of experience.

5) lmplement a Decision Tree classifier technique to identify whether tlte
cars require service or not and Plot the confusion Matrix using seabortr

library.
6l Implementation of Support Vector Machine technique to identify user

behavior classes and Plotthe confusion Matrix using seaborn library.

7) Appl), the Ranclom Forest algorithm to identity Classification of users

based on driving habits [e.g,, Commute[ Long-Distance Traveler) and Plot

l101 |
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B) Inlplementation of AdaBoost technique to Classify loan approvaland Ioan
not approval and plot the confusion Matrix using seaborn iib...y.

9) Implementation of XGBoost and LightGBM technique to Classify Waitlist
and adnrit in Wharton Class of 2025's statistics aird plot the confusion
Matrix using seaborn librar y.

10) Implenrentatiotr of K-nreans ancl Hierarchical Clustering on customer
segmetrtaticln dataset altd plot the elborv and dend.og.r. for k-means
and H ierarchical clustering respectively.

TOTAL: 15 PERIODS
TEXT BOOKS:

1. Ethem Alpaydin, "lntroduction to Machine Learning'l Fourth Edition, MIT
Press,2020.

2. Saikat Dutt, Subramanian chanclranrouli, Amit Kumar Das ,,Machine

Learning'i First Edition, Wiley, 2018.

REFERENCES:

1. christopher Bishop, "Pattern recognition and machine learning", Springe5,
2007.

2. N{ehryar Nlohri, Afshin Rostamizadeh, Ameet Talwalkar; "Foundations of
NIach ine Lea rning'i IIIT Press,20 1 2.

3. Kevitt lvlurphy, "Nlacrrine learning: a probabilistic perspective", MIT Press,
2qi2.

4. Charu C. Aggarwal, Data Classification Algorithms and Applications, CRC

Press,2A14
5. Torl Ir'[itchell, ]\'lachine Learning, McGraw Hill,3rd Edition,1997.
6. Stephen i\lar.slantl, "\lachine Learning - An Algorithmic Perspective",

Seconcl Edition, Chapnran and Hall/CRC Machine Learning and Pattern
Recognitiotr Series, 201.4.

WEB REFERENCES:

1. https://u,u,rv.geeksforgeeks.org/machine-learning/
2. https://onlinecourrses.nptel.ac.in/noc22-cs97 /preview
3. lrttps://archive.nptel.ac.in/courses/1-0 6 / l06 / 1,06106139 /

OUTCOMES

Upon completion of the course, the studentwill be able to:
l. Utilize appropriate machine learning techniques to solve real-world

problems across various domains. [K3)
ality reduction techniques to reduce data complexity
erformance. (K3)
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u.se o[ data preprocessing and feature engineering techniques to
datasets for better model performance. (K3j 

i

s tr i ta bl e s u pervised classification algorithms to effectively a cl cl ress
orlci probl em scenarios.(K3)

5' Exa ntine sttpervisecl regression methods and assess their performance fbrpredicrive nroclel I i ng tasks. (K4)
6. Analyze clustering algorithms to uncover patterns and groupings in

unlabeled dara. [K4)
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CO - PO, PSO MAPPING:

ARMYWING
PERSONALITY DEVELOPMENT

PD 3 Group Discussion:TeamWork
PD 4 Career Counselling SSB Procedure & lnten'ierv Skills

PD 5 Public Speaking

BORDER& COASTALAREAS

BCAZ Security Setup and Border/Coastal managelletrt in the area

BCA 3 Security Challenges & Role of cadets in Border management

to Army, CAPE, Police
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c01 3 2 2 2

c02 J 3 2 2 3 2

c03 3 3 2 2 1 3 2

c04 3 2 2 2 2 2 3 3

c05 3 3 2 2 2 2 3 3

c06 2 2 2 2 2 2 2 3
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COMMUNICATION

C 1 Introduction to Communication & Latest Trends

INFANTRY

INF 1 Organisation of Infantry Battalion & its rveapons

MITITARYHISTORY
MH 1 Biographies of Renorvned Generals
MH2 WarHeroes-PVCAwardees
MH 3 Studyof Battles - lndo PakWar 1.965,197L& Kargil
MH 4 War Movies

TOTAL: 45 PERIODS
NAVALWING
PERSONALITYDEVELOPMENT g
PD 3 Group Discussion: change your mindset, Time Management, SocialSkills 6
PD 5 PublicSpeaking 3

LEADERSHIP 7
L2 Case Sttrdies: APf Abdul Kalarn, Deepa Malik, Ivlaharapa pratrp, N

Narayan lv{urt1,, Ratan Tata, Rabindr-a Nath Tagore, Role of NCC
cadets in 1965 7

DISASTER MANAGEMENT 
13DML Disaster rlattagenretrt Capsule: organisatiorr, Tvpcs ot' I)isesters,

Essential Services, Assistance, Civir Defence or-ga,rsatio, 3DMz Initiati'e Training, organising Skiils, Do,s & nor,t,s, Natural
Disasters, Man Made Disasters g

DM 3 Fire Sen,ice & Fire Fighting 
1

ENVIRON M ENTA L AWARENESS & CONSERVATI O N
EA 1 Envi.o n nt e,, [;r I Awa re.ess a n cl Co ns erva ti,,
GENERAL AWARENESS
GA 1 GeneralKnowledge

NAVAL ORIENTATION 5
AF 1, Armed Forces and Navy Capsule

Securityand ICG

3

3

3

3
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ADVENTURE 1

AD 1 Introduction to Adventure Activities

BORDER&COASTALAREAS 2

BCA 1 History, Geography & Topography of Border/Coastal areas 2

TOTAL: 45 PERIODS

AIR FORCE WING

PERSONALITY DEVELOPMENT 9

PD 3 Group Discussion: Team Work 2

PD 4 Career Counselling, SSB Procedure & Interview Skills 3

PD 5 Public Speaking 4

BORDER & COASTAL AREAS

BCA2 Security Setup and Border/Coastal management in the area

BCA 3 Security Challenges & Role of cadets in Border management

AIRMANSHIP
A 1 Airrlanship

BASIC FLIGHT INSTRU !'4ENTS

Fi i B:rsic Irlight I:t..tt'ltt:teltt:;

AERO MODELLING

Alvl 1 Aero illoclelling Capsule

GENERAL SERVICE KNOWLEDGE

GSK 4 Latest Trends &Acquisitions

AIR CAMPAIGNS

AC 1 Air Carnpaigns

PRINCIPLES OF FLIGHT

PF 1 Principles of Flight
PF 2 Forces acting on Aircraft

NAVIGATION

NM 1 Navigation
Introduction to Met and Atmosphere

I

4
2

2

L

1

3

3

3

3

2

2

6

6

6

3

3

5

2

3

TOTAL:45 PERIODS
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WEB DEVELOPMENT FRAMEWORK

LABORATORY WITH THEORY

L T P CP c
1 0 4 5 3

SEMESTER. IV

OBIECTIVES:
o To apply HTML and CSS to clesign and develop ittteractive web pages'

. To use scripting langtrages like JavaScript to design interactive and

dynamic web Pages.
o To analyze the features ancl applications of Node.js for efficient web

application develoPment'

o To develop applications trsing MongoDB for efficient data storage and

retrieval.
o To unclerstand the role of Express ancl React in the development of

modern web aPPlications.

o To design ancl implement full-stack r'r'eb applications using the MERN

stack.

MODUIE.I WEB PAGE DESICNII']G 10

HTML - Form Elements - Input types ancl tvleclia elenrents - cSS3 - Selectors'

Box Model, Backgroutrcls ancl Borclers, Text Eift.cts, Anirnations, Multiple

Coluntti Layoitt, User I tt tet'facc.

Listof ExPeriments:
a) Hcw to create a simple user registration form using HTML form elements'

What are the Colnlnon torttt elelrlerrts ttsecl, and provide an example with

code?

bl Explain how to style a tt'eb pagc r-tsitrg tire CSS Box Model and background

properties. Describe the.o,',rp1r,',.trtsot the box model and listvarious CSS

Lr.'kg.orncl properties *'itir eratrtples. Provide sample CSS c.de to

demonstt'ate thei r tl sage'

c) How to implement cSS atrintations attd create a nrultiple column layout

using CSS. Describe the kev prol'rerties used for aninrations and the

methocls to divide content intJ coLunrtts. Provide suitable examples with

HTML and CSS code.

MODULE . II CLIENT-SIDE PROCESSING AND SCRIPTING 10

JavaScript Introduction - Variables and Data Types-statements - Operators -

Literals-Functions objects- Arrays-Built-in-objects- Regular Expression'

Exceptions, Eventhandling, Validation'

Itoor
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labus I

Listof Experiments:
aJ Write a favaScript prograrn that declares and initializes variables using

different data-types, including string, nurnber, Boolean, array,and object.
Explain each data t,r,pe briefly and provide exampre varues.

bl Write a JavaScript ftrnction that accepts an array of numbers as its
parameter. The fttt-tctiot-t should iterate through the array, identify all even
numbers, and return tlte sunr of those even numbers. provide the
complete code and explain horvthe function works.

c) Design and create an HTML form that includes input fields for Name,
Email, and Age. Ensttre each field uses the appropriate input type and
includes basicvalidation. Provide the complete HTML code.

MODULE.III PHP PROGRAMMING 10
PHP - Working principle of PHP - PHP Variables - Constants - Operators - Flow
Control and Looping - Arrays - Strings - Functions - File Handling - File
Uploading.

Listof Experiments:
a) Write a PHP script that declares and initializes variables using different

data types, including integer, string, float, and Boolean. Also, define a
constant using the appropriate PHF function. Explain each data type with
example values r.rsed in your script.

b) Write a PHP function that accept:; an arra-\, of nunrbers as input and
retunts the tnaxiinurn value frorl tire arr;-rv. Explarn iror,v tire function
works and test itwith a sample arra):.

c) Write a PFIP script to handle the file upload process, ensuring that only
image files (fPEG, PNG) are allo',r,ccl. Displav a messaple confirming
successfulupload and save tlre lile in a specitic tiirector',r

IVIODULE - MODE IS 10
Basics of Node JS - Installation - lVorking u,ith Node packages - Using Node
package manager - Creating a sinrple Node JS application - Using Events -
Listeners {imers - Callbacks - Handling Data I/O.

List of Experiments:
a) Write a simple "Hello, World!" progranr using Node.js. Save the program in

a .js file and run it using the command lirre. Describe the steps involved in
writing, saving, and executingthe Node.js script.

b) Write a Node.js program that creates an EventEmitter; defines a custom
event called "welcome", and triggers it to display "Welcome to Node.js!"
after 3 seconds using setTimeout$.

cJ Write a Node.js function that accepts trryo nutnbers and a callback function
callback function should return the sum of the two
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Syllabus &ML

numbers. Explain how the function works, how the callback is used, and
provide a sample program to denronstrate its functionality.

d) Write a Node.js script that reads the contents of a text file (e.g., sample.txt)
and displays the content in the console. Use the fs module to handle file
operations. Explain how the fs module lvorks in Node.js and describe the
steps involved in reading a file asynchronously.

MODULE. V MONGO DB 10
Understanding NoSQL and Mongo DB - Building Mongo DB Environment -
User accounts - Access control - Administering databases - Managing
collections - Connecting to Mongo DB from Node f S.

List of Experiments:
a) Install MongoDB on your system and start the MongoDB server. Then, use

the MongoDB shell to create a new database named studentDB. Describe
the steps for installation, starting the serve4 and creating the database.

b) In the database studentDB, create a collection called students and insert a
document with the following details: {"name": "John Doe", "age": 20,
"course": "Computer Scietrce"). Describe the steps for creating a collection
and inserting the document using N.longoDB shell.

c) Write a simple Node.js script .o connect to a MongoDB ciatabase and
retrieve all documents frorn the student's collection using tlie MongoDB
Node.js driver. Explain the steps involved in estalrlishing the connection
and retrieving data fr.ont the coiiectir-rn.

MODULE - VI EXPRESSAND REACT 10
Implemerlting Express in Nocle.js - Configurirrg rorrtes - Using Request and
Response objects - MERN srACK - Basic Rcam applications - React
cornponents - React state-Ro.ti.g *'ith Reacr Router-.
List of Experiments:
a) Install Express.js and write a Node.is script to create a basic Express server

that listers on port 3000. 'r'he server shourd respond with ,,Hello,
Express!" when accessed at the root URL [/J. Explain the steps for setting
up Express atrd creating the sen,er.

bl Create a simple React application rvith a component named Counter. Thecontponent should have a button that, rvhe n clicked, increases a countstate and displays the updated count. Explain the steps to set up the Reactapplication and implement the Counter comp ottent.
cJ Set up React Router in a React application and create two pages: "Home"

and 'About". Use navigation links to switch between these pages withoutrefreshing the page. Explain the process of instal
navigation betrveen page

ling React Router; setting
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Syllabus/

d) Create a React component named ToggleTextthat initially displays the text
"Hello!". When a button is clicked, the component should toggle between
displaying "Hello!" and "Goodbye!". Explain how to implement the
functionaliry using React's state and event handling.

TOTAL: 60 PERIODS

TEXT BOOKS:

1. Paul Deitel, Harvey Deitel, Abbey Deitel, "lnternet & World Wide Web -
Howto Program'l 5th edition, Pearson Education,2020.

2. Robin Nixon, "Learning PHB MySQL, f avaScript, CSS & HTML5" 5e, O'Reilly
publishers,201B.

3. Brad Dayley, Brendan Dayley, Caleb Dayley, 'Node.js, MongoDB and
Angular Web Devel opnt e ntl Add iso n-Wes I ey, Secotr d Ed i tion, 2 0 1 B.

REFERENCES:

1. Jeffrey C. fackson, "Web Technologies--A Computer Science Perspective",
Pearson Education,2007 .

2. Steven Holzene[ "PHP - The Complete Reference", 1st Edition, Mc-Graw
HilI,2020

3. Fritz Schneider, Thomas Porvell, "lavaScript - The Complete Reference",
3rd Edition, lvlcGrarv Hill Publishers, 2017 .

4. Chris Northwood,'The Flrli Stack Developer': \i;rrr Essential Guide to the
Everyday Skills Expected of a lr'lodern Full Stack Web Developer', Apress;
Lst edition ,201.8

5. Kirupa Chinnathanrbi, 'Learning React: A Hands-On Guide to BuildingWeb
Applications t.lsing React- and Reilur', Acldi-son-\Vesley Professional, 2nd
edition,20lB.

6. Vasan Subramanian, 'Pro MERN Stack, Firll Stack Web App Development
rvith Mongo, Express, React, and Node', Second Edition,Apress,20Lg.

WEB REFERENCES:

1. ltttps://developer.mozilla.org/en-US/docs/Glossary /PHP
2. https://www.mongodb.conr/clocs/
3. https:/ /angular.dev/tutorials
4. https ://developer.mozilla.o rg/e rr - U S/d o cs/
5. https://react.devf
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