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VIT

Vellore Institute of Technology

(Deemed to be University under section 3 of UGC Act, 1956)

VISIONSTATEMENDEVELLORINSTITUTBFTECHNOLOGY

I Transformindife throughexcellencen educatiorandresearch.

MISSIONSTATEMENDFVELLORENSTITUTBFTECHNOLOGY

I World class Education:Excellence in education, grounded in ethics aphd
critical thinking, for improvement of life.

I Cutting edgeResearchAn innovationecosystento extendknowledgeand
solve critical problems.

I Impactful People:Happy,accountablegaringandeffectiveworkforceand
students.

I Rewarding Cecreations: Active collaboration with national &
international industries & universities for productivity and econorfic
development.

I Serviceto Society:Serviceto theregionandworld throughknowledgeand
compassion.



VIT

Vellore Institute of Technology

(Deemed to be University under section 3 of UGC Act, 1956)

VISIONSTATEMENDFTHESCHOOOFCOMPUTERCIENCE
AND ENGINEERING

I To be a world-renownedcentre of education,researchand servicein

computing and allied domains.

MISSIONSTATEMENDFTHESCHOOOFCOMPUTERCIENCE
AND ENGINEERING

1 To offer computingeducationprogramswith the goal that the students

become technically competent and develop lifel@agning skill.

I To undertake pathbreaking research that creates new computing

technologies and solutions for industry and society at large.

I To foster vibrantoutreach programs for industry, research organization

academia and society.
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[ PROGRAMME EDUCATIONAL OBJECTIVES (PEOS)}

. Graduates will be engineering practitioners &mbers, who would help

solve industryoés technol ogi cal D T

. Graduates will be engineering professionals, innovators or entrepretjeur
engaged in technology development, technology deployment,|| or
engineering system implementation in industry.

. Graduateswill function in their profession with social awareness ahd
responsibility.

. Graduates will interact with their peers in other disciplines in industry fnd
society and contribute to the economic growth of the country.

. Graduates will be successful in pursuimgher studies in engineering c

management.

. Graduatesvill pursuecareetpathsin teachingor research.
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PROGRAMME OUTCOMES (POs)

PO_01:Havinganability to applymathematicendsciencan engineeringapplications.
PO_02:Havingaclearunderstandingf thesubjectrelatedconceptandof contemporary
Issuesandapplythemto identify, formulateandanalysecomplexengineeringproblems.
PO_03: Having an ability to design a component or a product applying all the relefyant
standards and with realistic constraints, including public health, safety, culture, sqfciety
and environment

PO_04:Having an ability to design and conduct experiments, as well as to analyzdg anc
interpret data, and synthesis of information

PO_05: Having an ability to use techniques, skills, resources and modern enginepring
and IT tools necessary for engineering practice

PO _06:Having problem solving abilityto assess social issues (societal, health, safipty,
legal and cultural) and engineering problems

PO_07:Having adaptive thinking and adaptability in relation to environmental conjext
and sustainable development

PO_08:Havinga clearunderstandingf professionalndethicalresponsibility
PO_09:Havingcrossculturalcompetencgxhibitedoy workingasamembeior in teams
PO_10: Having a good working knowledge of communicating in English i
communication witrengineering community and society

PO _11:Havingagoodcognitiveload managemergkills relatedto projectmanagement

and finance
PO _12:Havinginterestandrecognizeheneedfor independenandlifelong learning
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[ PROGRAMME SPECIFIC OUTCOMES (PSOs) }

1. The ability to formulate mathematical models @noblemsolving skills through
programming techniques for addressing #teak problems using appropriat

data structures and algorithms.

. Theability to designhardwareandsoftwarethroughsystemprogrammingskills

based on the knowledge acquired in ty&tesm software and hardware coursef.

. The ability to interpret relationships among living things and analyze [the
biological problems, from molecular to ecosystem level, solving them ujing
basic biological concepts, algorithms, and tools available in compciEence

and to facilitate the biological database system.
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[ CREDIT STRUCTURE }

CategoryWiseCreditDistribution

Category Credits
FoundationCore 53
Disciplinelinked Engineering
Sciences
DisciplineCore 47
Specializatioielective 21
Projectsand Internship 9
OpenElective 9
BridgeCourse 0
Non-gradedCoreRequirement 11

Total Credits

12




Foundation Discipline-
linked

Core

Core

Engineering

Sciences

Discipline| Specialization Projects
Elective

and
Internship

S. CourseCod%
No

BCHY101L

FOUNDATION CORE

CourseTitle

EngineeringChemistry

CourseType
TheoryOnly

BCHY101P

EngineeringChemistryLab

Lab Only

BCSE101E

ComputelProgramming:
Python

Embedded heory
and Lab

BCSE102L

StructurecandObjectOriented
Programming

TheoryOnly

BCSE102P

StructurecandObjectOriented
Programming Lab

LabOnly

BCSE103E

ComputeProgrammingJava

Embedded heory
and Lab

BEEE102L

BasicElectricalandElectronics
Engineering

TheoryOnly

BEEE102P

BasicElectricalandElectronics
Engineering Lab

Lab Only

BENG101L

TechnicaEnglish
Communication

TheoryOnly

.| BENG101P

Technical English
CommunicatiorLab

LabOnly

.| BENG102P

TechnicalReportWriting

LabOnly

.| BMAT101L

Calculus

TheoryOnly

.| BMAT101P

CalculusLab

LabOnly

.| BMAT102L

Differential Equationsaand
Transforms

TheoryOnly

.| BMAT201L

ComplexVariablesandLinear

TheoryOnly

Algebra

Open Bridge | Non-graded

Elective
Requirement




.| BMAT202L

Probabilityand Statistics

TheoryOnly

.| BMAT202P

Probabilityand Statistickab

Lab Only

.| BPHY101L

Engineering?hysics

TheoryOnly

.| BPHY101P

Engineering®hysicsLab

Lab Only

.| BSTS101P

QuantitativeSkills Practicel

Soft Skill

.| BSTS102P

QuantitativeSkills Practicell

Soft Skill

.| BSTS201P

QuialitativeSkills Practicel

Soft Skill

.| BSTS202P

QualitativeSkills Practicell

Soft Skill

.| BFLE200L

B.Tech.ForeignLanguage
2021

Basket

.| BHSM200L

B.Tech.HSM Elective- 2021

Basket

ech.Foreign Language- 2021

BARB101L

Arabic

BCHI101L

Chinesd

BESP101L

Spanish

BFRE101L

Frenchl

BGER101L

Germanl

BGRE101L

ModernGreek

BITL101L

Italian

BJAP101L

Japanesé

WO N o ok W IN

ech.HSM Elective - 2021

BCLE214L

GlobalWarming

BCLE215L

WasteManagement

BCLE216L

WaterResourcéManagement

BHUM102E

IndianClassicalMusic

BHUM103L

Micro Economics

BHUM104L

MacroEconomics

BHUM105L

PublicPolicyandAdministration

BHUM106L

Principlesof Sociology

© | N|o |0k W INF

BHUM107L

SustainabilityandSociety

.| BHUM108L

Urban Communitypevelopment

.| BHUM109L

SocialWork andSustainability




.| BHUM110E

CognitivePsychology

.| BMGT101L

Principlesof Management

.| BMGT102L

HumanResourceManagement

.| BMGT103L

OrganizationaBehavior

.| BMGT104L

MarketingManagement

.| BMGT105L

ConsumeBehavior

.| BMGT106L

Digital Marketing

.| BMGT107L

BusinessAnalytics

I\Slé CourseCod CourseTitle CourseType VgESi L T P J

BECE102L

DISCIPLINE -LINKED ENGINEERING SCIENCES

Digital System®esign

TheoryOnly

C

BECE102P

Digital System®esignLab

Lab Only

BECE204L

Microprocessorsnd
Microcontrollers

TheoryOnly

BECE204P

Microprocessorsnd
MicrocontrollersLab

Lab Only

BMAT205L

DiscreteMathematicsand
GraphTheory

TheoryOnly

- CourseCod

BCSE202L

DISCIPLINE CORE

CourseTitle

DataStructures andlgorithms

CourseType Versi
yp on

TheoryOnly

BCSE202P

DataStructures andlgorithms
Lab

Lab Only

BCSE203E

WebProgramming

Embedded

TheoryandLab

BCSE204L

DesignandAnalysisof
Algorithms

TheoryOnly

BCSE204P

DesignandAnalysisof
AlgorithmsLab

Lab Only

N

BCSE205L

ComputerArchitectureand
Organization

TheoryOnly

o

BCSE301L

SoftwareEngineering

TheoryOnly

BCSE301P

SoftwareEngineering.ab

Lab Only

BCSE302L

Databas&ystems

TheoryOnly

.| BCSE302P

Databasé&ystemd.ab

Lab Only

.| BCSE303L

OperatingSystems

TheoryOnly

.| BCSE303P

OperatingSystemd_.ab

Lab Only

.| BCSE304L

Theoryof Computation

TheoryOnly

.| BCSE305L

Embeddedystems

TheoryOnly

W WOl W O|lw o w
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.| BCSE306L
.| BCSE307L
.| BCSE307P
.| BCSE308L
.| BCSE308P
.| BCSE309L

1.0
1.0
1.0
1.0
1.0
1.0

Artificial Intelligence
CompilerDesign
CompilerDesignLab
ComputemMNetworks
ComputemNetworksLab

CryptographyandNetwork
Security
CryptographyandNetwork
SecurityLab

TheoryOnly
TheoryOnly
Lab Only
TheoryOnly
Lab Only
TheoryOnly

.| BCSE309P Lab Only 1.0

SPECIALIZATION ELECTIVE

S.| Course Cod CourseTitle CourseType Versi
No on

BBIT207L

MolecularBiology

TheoryOnly

1.0

BBIT207P

MolecularBiology Lab

Lab Only

1.0

BBIT208L

Biochemistry

TheoryOnly

1.0

BBIT324L

Cell Biology andGenetics

TheoryOnly

1.0

BBIT327L

DataAnalyticsin
Bioinformatics

TheoryOnly

1.0

BBIT401L

MolecularModellingandDrug
Design

TheoryOnly

1.0

BBIT417L

Analytical Bioinformatics

TheoryOnly

1.0

BBIT417P

Analytical BioinformaticsLab

Lab Only

1.0

BBIT418L

Biological Databases

TheoryOnly

1.0

.| BBIT418P

Biological Databasetab

Lab Only

1.0

. Course Cod#
BCSE399J

PROJECTS AND INTERNSHIP

CourseTitle

Summerndustrialinternship

CourseType Versi L
yp on

Project

BCSE497J

Project- |

Project

BCSE498J

Project- Il / Internship

Project

BCSE499J

OneSemestemternship

Project

. Course Cod#
BCSE353E

OPEN ELECTIVE

CourseTitle

InformationSecurityAnalysis
andAudit

CourseType Versi L
yp on

BCSES354E

InformationSecurity
Management

BCSE391J

TechnicalAnswersto Real
ProblemsProject

BCSE392J

DesignProject

BCSE393J

LaboratoryProject




BCSE394J

ProductDevelopmen®roject

BCSE395J

ReadingCourse

BCSE396J

SpecialProject

BCSE397J

SimulationProject

.| BSTS301P

AdvancedCompetitiveCoding
-|

SS

.| BSTS302P

AdvancedCompetitiveCoding
-1l

SS

.| CFOC102M

Introductionto Cognitive
Psychology

OnlineCourse

.| CFOC103M

Introductionto Political Theory

OnlineCourse

.| CFOC104M

Six Sigma

OnlineCourse

.| CFOC105M

Emotionalintelligence

OnlineCourse

.| CFOC109M

DesignThinking - A Primer

OnlineCourse

.| CFOC118M

PracticaMachineLearning
with Tensorflow

OnlineCourse

.| CFOC122M

Educational.eadership

OnlineCourse

.| CFOC133M

E-Business

OnlineCourse

.| CFOC152M

PatternRecognitiorand
Application

OnlineCourse

.| CFOC165M

Softwaretesting

OnlineCourse

.| CFOC188M

EthicalHacking

OnlineCourse

.| CFOC190M

PositivePsychology

OnlineCourse

.| CFOC191M

Forestsandtheir Management

OnlineCourse

.| CFOC193M

BioengineeringAn Interface
with Biology andMedicine

OnlineCourse

.| CFOC197M

Bio-Informatics:Algorithms
andApplications

OnlineCourse

.| CFOC203M

NaturalHazards

OnlineCourse

.| CFOC207M

ElectronicWasteManagement
- IssuesAnd Challenges

OnlineCourse

.| CFOC227M

GPUArchitecturesand
Programming

OnlineCourse

.| CFOC232M

ConsumeBehaviour

OnlineCourse

.| CFOC235M

RocketPropulsion

OnlineCourse

.| CFOC236M

Aircraft Maintenance

OnlineCourse

.| CFOC253M

PlasticWasteManagement

OnlineCourse

.| CFOC258M

Introductionto Geographic
InformationSystems

OnlineCourse

.| CFOC282M

Waste to Energgonversion

OnlineCourse

.| CFOC329M

Design,Technologyand
Innovation

OnlineCourse

.| CFOC332M

Fundamentalsf Automotive

Systems

OnlineCourse




.| CFOC356M

AnalogCircuits

OnlineCourse

.| CFOC365M

Evolutionof Air Interface
towards 5G

OnlineCourse

.| CFOC384M

Entrepreneurshigssentials

OnlineCourse

.| CFOC388M

EnergyResources:-conomics
andEnvironment

OnlineCourse

.| CFOC391M

Effective Writing

OnlineCourse

.| CFOC395M

Speakingeffectively

OnlineCourse

.| CFOC397M

IntellectualProperty

OnlineCourse

.| CFOC400M

LanguageandMind

OnlineCourse

.| CFOC401M

TheNineteenth Century
EnglishNovel

OnlineCourse

.| CFOC402M

Introductionto World
Literature

OnlineCourse

.| CFOC405M

EconomicGrowth &
Development

OnlineCourse

.| CFOC406M

HumanBehaviour

OnlineCourse

.| CFOC407M

Introductionto ModernIindian
Political Thought

OnlineCourse

.| CFOC408M

EnglishLiteratureof the
RomanticPeriod, 1798 1832

OnlineCourse

.| CFOC416M

Feminism:Conceptsand
Theories

OnlineCourse

.| CFOC419M

BasicRealAnalysis

OnlineCourse

.| CFOC442M

RoboticsandControl: Theory
andPractice

OnlineCourse

.| CFOC475M

IC EnginesandGasTurbines

OnlineCourse

.| CFOC488M

BusinessAnalytics For
ManagemenbDecision

OnlineCourse

.| CFOC490M

SalesandDistribution
Management

OnlineCourse

.| CFOC493M

Managemenof Inventory
Systems

OnlineCourse

.| CFOC494M

Quality DesignAnd Control

OnlineCourse

.| CFOC495M

FoundationCoursen
ManageriaEconomics

OnlineCourse

.| CFOC496M

Engineering=conometrics

OnlineCourse

.| CFOC497M

FinancialStatemenAnalysis
andReporting

OnlineCourse

.| CFOC498M

BusinessStatistics

OnlineCourse

.| CFOC499M

GlobalMarketingManagemen

OnlineCourse

.| CFOC500M

MarketingResearctand
Analysisi |l

OnlineCourse

.| CFOC503M

MarketingAnalytics

OnlineCourse

.| CFOC505M

Managemenof Commercial

Banking

OnlineCourse




.| CFOC508M

Entrepreneurship OnlineCourse

.| CFOC543M

InternationaBusiness OnlineCourse

.| CFOC550M

NumericalAnalysis OnlineCourse

.| CFOC570M

Public Speaking OnlineCourse

.| CFOC575M

Wildlife Ecology OnlineCourse

.| CFOC578M

Wastewatef reatmentind OnlineCourse

Recycling

.| CFOC580M

RealTime Systems OnlineCourse

.| CFOC587M

Economicsf Bankingand OnlineCourse

FinanceMarkets

.| CFOC591M

PrinciplesOf Management OnlineCourse

.| CFOC594M

CustomelRelationship OnlineCourse

Management

- CourseCode
BBIT100N

BRIDGE COURSE

CourseType VerS| C

TheoryOnly 1 0

CourseTitle

Biology

BENG101IN

Effective English 1.0

Communication

Lab Only

BMAT100N

Mathematics TheoryOnly 1.0

S. CourseCode
No
BCHY102N

NON-GRADED CORE REQUIREMENT

Versi
on

1.0

CourseTitle CourseType

EnvironmentalSciences OnlineCourse

BCSE101N

Introductionto Engineering Project 1.0

BHUM101N

EthicsandValues OnlineCourse | 1.0

BSSC101IN

Essenc®f Traditional OnlineCourse | 1.0

Knowledge

BSSC102N

Indian Constitution OnlineCourse | 1.0

BEXC100N

ExtracurricularActivities/ Basket 1.0
Co-Curricular Activities-

B.Tech.Programmes

Extracurricular

Activities / Co-Curricular Activities - B.Tech.Programmes

ACXC101IN

Art of AdvertisingandMarketing

ACXC102N

ABC of Cells

ACXC103N

|OS Platform

ACXC104N

ArchitectureandDesign forAll

ACXC105N

Astronomy- Beyond théJniverse

ACXC106N

TheDigital Ledger

ACXC107N

Skills in Financiallnvestment

ACXC108N

SocialEntrepreneurship

©l O N g MW N

ACXC109N

Skills in CompetitiveCoding




ACXC110N

InnovationandCreativityin New ProductandTechnology

.| ACXC111N

OpenSourceDevelopmentor GoogleApplications

.| ACXC112N

PremierTechnologyandGadgets

.| ACXC113N

FinanceandTrading

.| ACXC114N

Building EntrepreneurshigompetencieandSkills

.| ACXC115N

ConserveEnergyandEnvironment

.| ACXC116N

Physicsn Everydaylife

.| ACXC117N

Innovationfor EngineeringApplications

.| ACXC118N

Essential®f InteractiveDesign

.| ACXC119N

loT in EverydayLife

.| ACXC120N

NavigatingThroughLinux

.| ACXC121N

Creativity ThroughMultimedia

.| ACXC122N

OpenSourceUserinterface

.| ACXC123N

Roboticsfor Engineers

.| ACXC124N

Sustainabl®rganicAgriculture

.| ACXC125N

Insolation

.| ACXC126N

Biosciencedor Engineering

.| ACXC127N

Advancedn GamingandTechnology

.| ACXC128N

RecenfTrendsin Artificial IntelligenceandMachineLearning

.| ACXC129N

Chemistryin EverydayLife

.| ACXC130N

Skill DevelopmentandPractisesn Electronics

.| ACXC131N

Blog Marketing

.| ACXC132N

Hardwareof Broadcasting

.| ACXC133N

ReduceReuseRecycle(RRR)

.| ACXC134N

Basicsof Aerospaceéengineering

.| ACXC135N

Essential®f Android Development

.| ACXC136N

Advancesn AutonomoudJnmanned/ehicles

.| ACXC137N

Advancesn MechatronicandAutomation

.| ACXC138N

Innovationfor BusinessAdministration

.| ACXC139N

ComputerAided DesignSkills

.| ACXC140N

Advancedn Civil EngineeringandTechnology

.| ACXC141N

Advancesdn Cloud Computing

.| ACXC142N

CodingSkills for Young Generatiorof Programmers

.| ACXC143N

DataManagemen$kills

.| ACXC144N

Advancesn HumanoidRobots

.| ACXC145N

StudentEngagemenin InnovativeWays

.| ACXC146N

FreeandOpenSourceSoftwareTools

.| ACXC147N

TechnologyandLifestyle Enhancement

.| ACXC148N

EthicalHackingSkills




.| ACXC149N

Researchdeasfor SocietalCare

.| ACXC150N

ProblemSolvingandDebuggingSkills

.| ACXC151N

Additive Manufacturingfor EverydayLife

.| ACXC152N

BusinessThinking for Design

.| ACXC153N

TheRecentlrendsin ComputationaBiology

.| ACXC154N

Computerin Society

.| ACXC155N

Acceleratedevelopmentn SmartGrid Technologies

.| ACXC156N

Advancedearningon Interactiorof Soil andWater

.| ACXC157N

PracticalFundamentalsf ChemicalEngineering

.| ACXC158N

TechEd

.| ACXC159N

Introductionto Earthquakd=ngineering

.| ACXC160N

EngineeringSkillset

.| ACXC161N

TheRecentlTrends inSoft Computing

.| ACXC162N

BiotechnologicaResearch

.| ACXC163N

RecenfTrendsin RefrigeratiorandAir Conditioning

.| ACXC164N

Instrumentatiorior Engineers

.| ACXC165N

EnrichingExperiencel hroughMathematics

.| ACXC166N

Advancesn EnergyandFuel ProductionandUsage

.| ACXC167N

Advancesn ConcreteConstruction

.| ACXC168N

EnergyManagemenskills

.| ACXC169N

Mooting Abilities and OratoricaSkills for Lawyers

.| ACXC170N

Skills on ChemicalEngineering

.| ACXC171N

Civil EngineeringPracticesn IndiaandAbroad

.| ACXC172N

The Scienceof Heatingand Air-Conditioning

.| ACXC173N

TechnicalSkills for MechanicaEngineers

.| ACXC174N

Computingin ScienceandEngineering

.| ACXC175N

Experiential Learningf EnergyEngineers

.| ACXC176N

IndustrialDesignSkills

.| ACXC177N

ElectronicsandTelecommunicatioor Skill Development

.| ACXC178N

CreatingProfessional hroughEngineering

.| ACXC179N

EconomicDevelopmenandCommercialSciences

.| ACXC180N

Roadmagpo a ConnectedNorld

.| ACXC181N

RecentDevelopment®n Materials

.| ACXC182N

TheTrendsin Biological Engineering

.| ACXC183N

Mathsomania

.| ACXC184N

Skill Developmentn Manufacturing

.| ACXC185N

Mobility Engineeringn Land,Air andSea

.| ACXC186N

Basicsof SpaceSciences

.| ACXC187N

Workingto Engineer @etterWorld




.| ACXC188N

Art of ResearclandPublication

.| ACXC189N

Engineeringessentials PetroleumandChemical

.| ACXC190N

LeadershimndCommunicatiorSkills

.| ACXC191N

Skills onOptics

.| ACXC192N

Advancesn OpenWeb Application Security

.| ACXC193N

Advancedn Optics andPhotonics

.| ACXC194N

Techloop

.| ACXC195N

DecipheringCircuitry

.| ACXC196N

Advancedn CommunicatiorEngineeringandNetworkingTechnology

.| ACXC197N

ComputerSciencel echnology

.| ACXC198N

EMC andEMI - TestandMeasuremenfior Engineers

.| ACXC199N

ElectronDevicesSkill Development

ACXC200N

Engineeringn Medicine andBiology

ACXC201N

Engineerindor Industrial Applications

ACXC202N

Energyfor SocietalDevelopment

ACXC203N

NuclearSciences

ACXC204N

Powerand Energyor SocietalDevelopment

ACXC205N

Product Safet§{engineering

ACXC206N

Procomm

ACXC207N

Rob-O-Mation

ACXC208N

SignalProcessingkills

ACXC209N

Technologyfor SocialDevelopment

ACXC210N

Skills in TechnologyandEngineeringlanagement

ACXC211N

WomenEngineersandScientist

ACXC212N

Advancesn Photonics

AEXC101N

AnchoringandPublic Speaking

AEXC102N

Art of Animation

AEXC103N

TheTrendsin BeatBoxing

AEXC104N

RadioHostingandProduction

AEXC105N

Skills onCreativity

AEXC106N

ABCD - AnyBody CanDance

AEXC107N

DebatingSkills

AEXC108N

TheArt of GraphicDesign

AEXC109N

TheArt of Acting

AEXC110N

BasicArt andCraft Techniques

AEXC111N

CultureandHeritage

AEXC112N

Music - TheArt of Culture

AEXC113N

TheArt of Anime

AEXC114N

Skills of Quizing




AEXC115N

Music and Culturdor Youth

AEXC116N

Talkson Technology

AEXC117N

TheArt of Comedy

AEXC118N

TheArt andSkills of Photography

AEXC119N

TheArt and Skills of FilmMaking

AEXC120N

Debatingon Internallssues

AEXC121N

Learningwith Spartans

AEXC122N

FashionDesignersSkills

AEXC123N

EventManagemens$kills

AEXC124N

TechnologylnnovationandLeadership

AEXC125N

Job Readinesskills

AEXC126N

ModernPopularCulture

AEXC127N

HumanResourceManagemengkills

AEXC128N

TheArt of ShortFilm Making

AEXC129N

TheBasics ofPhilosophy

AEXC130N

BasicFinanceandManagemengkills

AEXC131N

DebatingSkills for Lawyers

AEXC132N

TheEvolution of BoardGames

AEXC133N

Decipheringhe Cube

AEXC134N

CulinaryCrusade

AEXC135N

Cycling- TheWheel ofLife

AEXC136N

HealthThroughExercise

AEXC137N

HealthandWellness

AEXC138N

HealthandWell-Being

AEXC139N

The Importanceof MentalHealthand WeltBeing

AEXC140N

Sportsfor HealthyLife

AEXC141N

Venture, ExploreandBackpack

AEXC142N

TheWay of Living

AEXC143N

BengaliArts andLiterature

AEXC144N

EnglishArts andLiterature

AEXC145N

FrenchArts andLiterature

AEXC146N

GermanArts andLiterature

AEXC147N

GujaratiArts andLiterature

AEXC148N

Hindi Arts andLiterature

AEXC149N

KannadaArts andLiterature

AEXC150N

MalayalamArts andLiterature

AEXC151N

Marathi Arts andLiterature

AEXC152N

Digitizing LearningResources

AEXC153N

PunjabiArts andLiterature




AEXC154N

Tamil Arts andLiterature

AEXC155N

TeluguArts andLiterature

AEXC156N

DiscussionThroughMedia

AEXC157N

Art of Reading

AEXC158N

OdiaArts andLiterature

AEXC159N

TheArt of MagazineWriting

AEXC160N

Inceptionof Change

AEXC161N

HealthandLiteracyfor Society

AEXC162N

CommunityDevelopmenSkills

AEXC163N

Youth andSocialDevelopment

AEXC164N

Building Blocks of Democracy

AEXC165N

TransformatioriThroughHigherEducation

AEXC166N

Child CareandEducation

AEXC167N

HumanitariarService

AEXC168N

Child EmpowermenandDevelopment

AEXC169N

Cadetdor SocietalWelfare

AEXC170N

Serviceto the Society

AEXC171N

NatureAdaptationEcology

AEXC172N

TheValuesof CommunityService

AEXC173N

SocialResponsibility EntrepreneurshipndExecutiveDevelopment

AEXC174N

PeerEducatorTrainingProgramme

AEXC175N

ForestsaandClimateChange

AEXC176N

RedCross

AEXC177N

EnvironmentaAwarenesskills

AEXC178N

Upliftment of Underprivilegedvillage Women

AEXC179N

March TowardsGenderEquality

AEXC180N

Empowering_aboursusingSocialMedia

AEXC181N

Transformingeducationof UnderprivilegedSchoolChildren

AEXC182N

WomenDevelopmenandGenderParity

AEXC183N

Youth LeadershigndNationalBuilding
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SI. No. CourseCode CourseTitle

1. BCHY101L [EngineeringChemistry

2. BCHY101P [EngineeringChemistryLab

3. BCSE101E |ComputerProgrammingPython

BCSE102L [StructuredandObjectOrientedProgramming

StructurecandObjectOrientedProgramming

BCSE102P
CSELO Lab

BCSE103E |ComputeProgrammingJava

BEEE102L |BasicElectrical ancElectronicsEngineering

BasicElectricalandElectronicsEEngineering

BEEE102P
Lab

BENG101L [TechnicalEnglishCommunication

BENG101P [TechnicalEnglishCommunicatiorLab

11. | BENG102P [TechnicalReportWriting

12. BMAT101L |Calculus

13. BMAT101P [CalculusLab

14. | BMAT102L [Differential EquationsandTransforms

15. | BMAT201L [ComplexVariablesandLinearAlgebra

16. | BMAT202L |ProbabilityandStatistics

17. | BMAT202P |Probabilityand Statisticsab

18. | BPHY101L |EngineeringPhysics

19. | BPHY101P |[Engineering?hysicsLab

20. BSTS101P |QuantitativeSkills Practicel

21. BSTS102P |QuantitativeSkills Practicell

22. BSTS201P |QualitativeSkills Practicel

23. BSTS202P |QualitativeSkills Practicell

B.Tech.Foreign Languagei 2021

BARB101L| Arabic




BCHI101L

Chinesd

BESP101L

Spanish

BFRE101L

Frenchl

BGER101L

Germanl

BGRE101L

ModernGreek

BITL101L

ltalian

BJAP101L

Japanesé

.HSM Electivei 2021

BCLE214L

GlobalWarming

BCLE215L

WasteManagement

BCLE216L

WaterResourceManagement

BHUM102E

Indian ClassicaMusic

BHUM103L

Micro Economics

BHUM104L

MacroEconomics

BHUM105L

PublicPolicyandAdministration

BHUM106L

Principlesof Sociology

© |0 N o 0k W N

BHUM107L

SustainabilityandSociety

[
o

BHUM108L

Urban Communitypevelopment

[
=

BHUM109L

SocialWork andSustainability

o
N

BHUM110E

CognitivePsychology

|
w

BMGT101L

Principlesof Management

[
s

BMGT102L

HumanResourcéManagement

=
o

BMGT103L

OrganizationaBehavior

|
o

BMGT104L

MarketingManagement

|
~

BMGT105L

ConsumeBehavior

o
©

BMGT106L

Digital Marketing

|
©

BMGT107L

BusinessAnalytics




CourseCode CourseTitle L [T P |C

BCHY101L Engineering Chemistry 310 | 0] 3
Pre-requisite Syllabusversion
1.0

CourseObijectives

1. To enablestudentdo havefundamentalinderstandin@f the basicconceptsof different
disciplines of chemistry.
2. Toprovideavenuedor learningadvanceaonceptfrom schoolto university
3. Toempower students with emerging conceptagplied chemistry to be useful in
addressing societal needs
. To integrateanalyticaland computationahbility with experimentakkills to create
individuals competent ibasic science and its {product of its application.
. To offer opportunities to create pathways for-seliant in terms of knowledge and
higher learning

CourseOutcomes

1. Understandthe fundamentalconceptsin organic,inorganic, physical, and analytical
chemistry.

2. Analyzetheprinciplesof appliedchemistryin solvingthesocietal issues.

3. Apply chemicalconceptdor theadvancemendf materials.

4. Appreciatethefundamentaprinciplesof spectroscopgndtherelatedapplications.

5. Designnewmaterials, energgonversiordevicesandnew protectivecoatingtechniques.

Module:1 | Chemical thermodynamics andkinetics 6 hours
Laws of thermodynamicsentropy change (selected procesges$pontaneity of a chemic
reaction and Gibbs free energyeat transfer; Kinetics Concept of activation energy a
energybarrier- Arrheniusequation effectof catalystdhomoandheterogeneous) Enzyme
catalysis(MichaelisMentenMechanism).

Module:2 | Metal complexesand organometallics 6 hours
Inorganiccomplexes- structure, bonding and application; Organometalicsntroduction
stability, structure and applications of metal carbonyls, ferrocene and Grignard reagen
in biology (haemoglobingchlorophylt structureandproperty).

Module:3 | Organic intermediates and reaction transformations 6 hours
Organicintermediates- stability and structureof carbocations,carbanionsand radicals;
Aromatics (aromaticity) and heterocycles435, 6 membered arfdsed systems); Organic
transformations for making useful drugs for specific disease targets (two examples) an
(addition,elimination, substitutionandcrosscouplingreactions).

Module:4 | Energy devices 6 hours

Electrochemicaand electrolyticcellsd electrodematerialswith examplegsemiconductors
electrodeelectrolyteinterface chemistryof Li ion secondarypatteriessupercapacitorgiuel
cells: H2-On and solidoxide fuel cell (SOFC);Solar cells - photovoltaiccell (silicon based)

photoelectrochemicalells anddye-sensitizectells.

Module:5 | Functional materials 7 hours
Oxides of AB,AB2, ABO3 type (specific examples); Compositesypes and propertie
Polymers thermosettingndthermoplastipolymersd synthesisandapplication(TEFLON,
BAKELITE); Conductingpolymers polyacetylenendeffectof dopingd chemistryof display
devicesspecificto OLEDs;Nanomaterialsd introduction,bulk vsnano(quantumdots),top-
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downandbottomupapproachetor synthesisandpropertiesof nanoAu.

Module:6 | Spectroscopicdiffraction and microscopic techniques 5 hours
Fundamentatonceptsn spectroscopiandinstrumentatechniquesPrincipleandapplications
of UV-Visible andXRD techniquegnumericals)Overviewof varioustechniquesuchasAAS, IR,
NMR, SEMandTEM.

Module:7 | Industrial applications 7 hours
Water purification methods zeolites, iorexchange resins and reverse osmosis; Fuel
combustion-LCV, HCV, Bomb calorimeter (numericals), akinocking agents); Protecti
coatings for corrosion control: cathodic and anodic protecti®YD technique; Chemig
sensor$or environmentaimonitoring- gassensorsQverviewof computationamethodologieg
energyminimizationandconformationabnalysis.

Module:8 | Contemporary topics 2 hours

Guestecturedrom Industryand,ResearclandDevelopmentOrganizations

Total Lecture hours: 45 hours

Text Book(s)

1. [TheodoreE. Brown, H Eugenel eMay BruceE. Bursten,CatherineMurphy, Patrick
Woodward,Matthew E. Stoltzfus,Chemistry:The Central Science, 2017, 14th edition,

PearsorPublishers2017.UK

ReferenceBooks

1. |PeteVollhardt, Neil Schore OrganicChemistry:StructureandFunction,2018,8th ed.
WH Freeman, London

2. |Atkins' PhysicalChemistry: InternationaR018,Eleventhedition, Oxford University
PressjuK

Colin Banwell,ElaineMcCash Fundamentaléor MolecularSpectroscopy4th Edition,
McGraw Hill, US

Solid StateChemistryandits Applications,AnthonyR. West.2014,2ndedition, Wiley,
UK.

AngAol e Reinders, Pierre Verlinden,
Photovoltaicsolarenergy:Fromfundamentals$o Applications,2017,Wiley publishers,

LawrenceS. Brown andThomasHolme,Chemistryfor engineeringtudents2018,4th
editiond Open access version

Mode of Evaluation: CAT, Quiz, Assignmentand FAT

Recommendedoy Board of Studies 28-06-2021

Approved by Academic Council No.63 | Date | 23-09-2021




CourseCode CourseTitle L T Pl C

BCHY101P Engineering Chemistry Lab O |0 2 11

Pre-requisite Syllabusversion

1.0

CourseObjectives

To applytheoretical knowledge gainea the theorycourse andjet handson experiencef the
topics.

CourseQutcomes

At the end othe coursehe student will be abléo
1.

. Getpracticalexperienceon synthesisandcharacterizationf theorganicmoleculesand

. Apply theirknowledgein thermodynamidunctions, kineticand moleculageometries

Understandheimportanceandhandson experiencen analysisof metalionsby means
of experiments

nanomaterials in the laboratory.

throughthe experiments.

Indicative Experiments

Thermodynamic$unctionsfrom EMF measurement&inci Coppersystem

Determinatiorof reactionrate,orderandmolecularityof ethylacetatéydrolysis

Colorimetricestimation of Ni* usingconventional and smart phodgital-imaging
methods

Laboratoryscale preparation afiportant drugntermediate paraaminophenol fothe
synthesidor acetaminophen

Magnesiumseawateractivatedcell - Effect of saltconcentratioron voltagegeneration

Analysis of iron inan alloysampleby potentiometry

Preparatiorof tin oxide bysol gel methodandits characterization

Sizedependent colowrariation ofCuieO nanoparticles bgpectrophotometer

Determinatiorof hardnes®f watersampleby complexometriditration beforeandafter
ion-exchangerocess

ComputationaDptimizationof moleculargeometryusingAvogadrosoftware

Total Laboratory hours: 30hours

Mode of assessmentContinuous assessment=AT and Oral examination

Recommendedyy Board of Studies 28-06-2021

Approved by Academic Council No.63 |[Date | 2309-2021




CourseCode CourseTitle L T|P|C

BCSE101E Computer Programming: Python 110 |4|3
Pre-requisite Syllabusversion
1.0

CourseObjectives
1. To provide exposure basicproblemsolvingtechniques usingomputers
2. To inculcate the art of logical thinking abilities and propose novel solutions for real
problems through programming language constructs

CourseQOutcomes
1. Classify various algorithmic approaches, categorizefipeopriate data representatiq
and demonstrate various control constructs
2. Chooseappropriateprogrammingparadigms,interpretand handledata using files to
proposesolution through reusablemodules;idealize the importanceof modulesand
packages

Module:1 | Introduction to Problem Solving 1 hour
Problem Solving: Definition and Steps, Problem Analysis Chart, Developing an Algoritl
Flowchart and Pseudocode

Module:2 | Python Programming Fundamentals 2 hours
Introduction to Pythori Interactive andScript mode-Indentation- Comments: Variablesi
Reserved Word$ Data Typesi Operators and their Precederic€Expressions Built-in

Functions’ Importing from Packages

Module:3 | Control Structures 2 hours
DecisionMaking and Branching:if-else,nestedif, multi-way if-elif statements Looping;
while loop, for loopi elseclausesn loops,nestedoopsi break,continueandpassstatements

Module:4 | Collections 3 hours
Lists: Create Access, Slicing, Negativimdices, Listmethods, Liscomprehensions Tuples:
Create, Indexing and Slicing, Operations on tuplegtionary: Create, add and replace valy
Operations on dictionarig¢sSets: Creation and operations

Module:5 | Strings and Regular Expressions 2 hours
Strings:ComparisonfFormatting,Slicing, Splitting, Strippingi RegularExpressionsMatching
SearchandReplacePatterns

Module:6 | Functionsand Files 3 hours
Functions ParameterandArgumentsPositionalargumentskeywordargumentsParameter
with defaultvalues- LocalandGlobalscopeof variables Functionswith Arbitrary argument
i Recursiva-unctions LambdaFunction.Files:Create Open,Read Write, AppendandClose
i tell andseekmethods

Module:7 | Modules and Packages 2 hours
Built-in modules- UserDefinedModulesi Overviewof NumpyandPandagackages

Total Lecture hours; 15 hours
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Text Book(s)

1.

Eric Matthes, Python Crash Course: A Handson, ProjectBased Introduction to
Programming2"? Edition, No starchpress 2019

ReferenceBooks

1.

Martic C Brown, Python: The Complete Referend&Edition, McGraw Hill Publishers
2018

JohnV. Guttag, Introductionto computationand programmingusing Python: with
applications to understanding dat&! Rdition, MIT Press, 2016

Modeof Evaluation:No separatevaluationfor theorycomponent

Indicative Experiments

1

ProblemAnalysisChart,FlowchartandPseudocod®@ractices

2

SequentiaConstructsisingPython Operatorg&xpressions

Branching(if, if-else, nested if, muklivayif-elif statements) and loopir{r, while,
nestedooping,break, continueglse inloops)

Lists, Tuples,Dictionaries& Sets

Strings,RegularExpressions

Functions, LambdaRecursiva-unctionsandFiles

Modulesand Packages (NumRyndPandas)

Total Laboratory Hours | 60 hours

Text Book(s)

1

MarianoAnaya,CleanCodein Python:Developmaintainableandefficient code, 2™
Edition, PacktPublishingLimited, 2021

ReferenceBook(s)

1

HarshBhasin,Pythonfor beginners1® Edition, New Age InternationalP) Ltd.,
2019

Mode of assessmentContinuous Assessmentsand FAT

Recommendedoy Board of Studies 03-07-2021

Approved by Academic Council No.63 | Date | 23092021




CourseCode CourseTitle L T|P|C

BCSE102L Structured and Object-Oriented Programming | 2 | 0 | 0| 2
Pre-requisite NIL Syllabusversion
1.0

CourseObjectives
1. Toimpartthebasicconstructsn structuredprogrammingandobjectorientedprogramming
paradigms.
. Toinculcatetheinsightsandbenefitsin accessingnemorylocationsby implementingreal
world problems.
. Tohelpsolvingrealworld problemsthrough appropriatprogrammingparadigms.

CourseOutcomes
At the endof the course students should kableto:
1. Understand different programming language constructs and decisioamaking
statements; manipulate data as a group.
2. Recognize the application of modular programming approach; createaiiserd datd
types and idealize the role of pointers
. Comprehendvarious elementsof objectoriented programmingparadigm;propose
solutionsthroughinheritanceandpolymorphismjdentify the appropriatedatastructure
for the givenproblemanddevisesolution usinggenericprogrammingechniques.

Module:1 | C Programming Fundamentals 2 hours
Variablesi Reservedvords- DataTypesi Operators OperatoPrecedence Expression$
Type Conversiong I/O statement$ Branchingand Loopingif-else,nestedf, if-elseladder,
switch statementgoto statement Loops: for, while andd o é w hii breakand continue
statements

Module:2 | Arrays and Functions 4 hours
Arrays: One Dimensional arrdy Two-Dimensional array Strings and its operations. Us
defined Functions: DeclaratidnDefinition T call by value and call by referenteTypes g
Functions’ Recursivefunctionsi Storage classésScope Visibility andLifetime of variables

Module:3 | Pointers 4 hours
Declaration and Access of Pointer Variables, Pointer Arithmetic 1 Dynamic Memory
Allocationi Pointers and Arrays Pointers and Functions.

Module:4 | Structure and Union 2 hours
Declarationnitialization, Access of StructuMariablesi Arrays of Structuré Arrayswithin
Structurel Structurewithin Structures StructuresandFunctionsi Pointersto Structure

Module:5 | Overview of Object-Oriented Programming 5 hours
Feature®f OOPT ClassesandObjectsi fi t hpoist&ri ConstructorandDestructors Static
Data Members, Statilember Functions and Objedtdnline Functiong Call byreference
Functionswith defaultarguments Functionswith ObjectsasArgumentsi Friend Functiong
andFriendClasses.

Module:6 | Inheritance 5 hours
Inheritancei Types of Inheritance: Single Inheritance, Multiple Inheritance, Multi-level
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InheritanceHierarchical Inheritancé Multipath Inheritance InheritanceandConstructors

Module:7 | Polymorphism

4 hours

FunctionOverloading OperatorOverloading DynamicPolymorphisni Virtual Functionsi

Pure Virtual Functions Abstract Classes

Module:8 | Generic Programming

4 hours

FunctionTemplatesandClassTemplatesStandardremplate Library

Total Lecture hours]

30 hours

Text Book(s)

1. [HerbertSchildt,C: The CompleteReference4 Edition, McGrawHill Education2017

2. |HerbertSchildt,C++: The CompleteReference4™ Edition, Mc GrawHill Education2017

ReferenceBooks

1. |YashavanKanetkar, LeusC: 17" Edition, BPB Publications 2020

2. |Stanley Lippman and Josee Lajoie, C++ PrimBrE8ition, AddisorWesleyPublishers,

2012

Mode of Evaluation: CAT, Quiz, Assignmentand FAT

Recommendedby Board of Studies

03-07-2021

Approved by Academic Council

No.63 | Date | 23092021




CourseCode CourseTitle T P

BCSE102P Structured and Object-Oriented Programming 0 4
Lab

Pre-requisite NIL Syllabusversion
1.0

CourseObjectives
1. Toimpartthebasicconstructsn structuredorogrammingandobjectorientedprogramming
paradigms
2. Toinculcatetheinsightsandbenefitsin accessingnemorylocationsby implementingeal
world problems.
3. To solvereal worldproblemghroughappropriatgorogrammingparadigms

CourseOutcomes

At the endof the course students shoultdeableto:

1. Understandlifferentprogrammindanguageconstructanddecisionmakingstatements;
manipulate data as a group

2. Recognizéheapplicationof modularprogrammingapproachgreateuserdefineddata
types and idealize the role of pointers

3. Comprehendariouselementof objectoriented programmingaradigm;proposesolutiong
throughinheritanceandpolymorphismjdentify theappropriatedatastructurefor the
given problem and devismlution using generic programming techniques

Indicative Experiments

Programausingbasiccontrol structuresbranchingandlooping

Experimentheuseof 1-D, 2-D arraysandstringsandfunctions

Demonstrateéhe applicatiorof pointers

Experimentstructuresandunions

BacterialGenomicDNA isolation

Programson basicobjectorientedprogrammingconstructs

Demonstrateariouscategorie®f inheritance

Programto applykinds ofpolymorphism

Develop generitemplatesandstandardemplatelibraries

Total Laboratory hours: 60 hours|

TextBook(s)

RobertC. SeacordEffectiveC: An Introductionto ProfessionaC Programming15 Edition,
No Starch Press, 2020

ReferenceBook: VardanGrigoryanandShunguandVu, ExpertC++: Becomeaproficient
programmer byearning codindh e st pr actices with C++517
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Edition, PacktPublishingLimited, 2020

Mode of assessmentContinuous assessment-AT and Oral examination

Recommendedoy Board of Studies

03-07-2021

Approved by Academic Council

No. 63 \Date |23092021




CourseCode CourseTitle L T|P |C

BCSE103E Computer Programming: Java 110 |43
Pre-requisite Syllabusversion
1.0

CourseObjectives
1. To introducethe core languagefeaturesof Javaand understandhe fundamentalsof
ObjectOriented programming in Java
2. Todevelop thebility of usingJavato solverealworld problems

CourseOutcomes

At theend ofthis coursestudentshould beableto:

1. Understandasicprogrammingconstructsrealizethe fundamental®f ObjectOriente
Programming in Java; apply inheritance and interface concepts for enhanci
reusability

. Realizethe exceptionhandlingmechanismsprocessdatawithin files and usethe datg
structuresn thecollectionframeworkfor solvingrealworld problems

Module:1 | JavaBasics 2 hours
OOPParadigmi Featureof JavaLanguage JVM 1 Bytecodei JavaProgramStructurel
Basicprogrammingconstructs data types variables’ Javanamingconventions operators

Module:2 | Looping Constructs and Arrays 2 hours
Controlandloopingconstructs Arrays- onedimensionabndmulti-dimensional enhance
for loop1 Stringsi Wrapperclasses

Module:3 | Classes andDbjects 2 hours
ClassFundamentals Accessand non-accessspecifiersi declaringobjectsand assigning
objectreferencevariablesi arrayof objectsi constructorsanddestructors usageof i t h
andi s t &eywood®

Module:4 | Inheritance and Polymorphism 3 hours
Inheritancei typesi useof i s u pi d&imabkeywordi Polymorphismi Overloadingand
Overridingi abstractlass- Interfaces

Module:5 | Packagesand Exception Handling 2 hours
PackagesCreatingand Accessin@ubpackages
Exception Handling Types of Exceptioii Control Flow in Exception$ Use of try, catch,
finally, throw, throws in Exception HandlirigUser defined exceptions

Module:6 | 10 Streamsand Files 2 hours
Java I/O Streamsi FilelnputStreamé& FileOutputStreami FileReader& FileWriter i
DatalnputStream& DataOutputStream BufferedinputStream& BufferedOutputStreani
PrintOutputStreann SerializationandDeserialization

Module:7 | Collection Framework 2 hours
Genericclasseandmethodd Collectionframework:List andMap




Total Lecture hours: 15 hours

Text Book(s)

1.

Y.

Daniel Liang, i | nt r otd dJagaPr 0 g r a rin momprgh&nsiverersioni 11"

Edition, Pearsorpublisher,2017

ReferenceBooks

Herbert Schildt, The CompleteReferencei Java, Tata McGraw-Hill publisher, 10"
Edition, 2017

CayHorstmannfi B iJ @ v & &ditiondJohnWiley & Sonspublisher, 8 Edition, 2015

E.
2019

Bal agur us anwi,t Wi PJavgar oa,+Hlipabtighers MtEGitiom, w

Mode of Evaluation: CAT, Quiz, Assignmentand FAT

Indic

ative Experiments

1

Programausingsequentiaandbranchingstructures

Experimentheuseof looping,arraysandstrings

DemonstratdasicObjectOrientedprogrammingelements

Experimentheuseof inheritancepolymorphismandabstractlasses

Designingpackagesnddemonstratexceptionhandling

Demonstratehe useof 10 streams, fildhandlingandserialization

2
3
4
5
6
7

Programto discoverapplicationof collections

Total Laboratory Hours | 60 hours

Text

Book(s)

1

Marc Loy, Patrick Niemeyer anBaniel Leuck LearningJava,0 6 R e Meldi&, Inc.,
5™ Edition, 2020

Refe

renceBook(s)

1

Dhruti Shah,100+Solutionsin Java:A HandsOn Introductionto Programmingn
Java,BPB Publications 1% Edition, 2020

Mode of assessmentContinuous Assessmentand FAT

Recommendedby Board of Studies 03-07-2021

Appr

oved by Academic Council No.63 | Date | 23092021




Course Code Course Title LIT|IP|C

BEEE102L Basic Electrical and Electronics Engineering 3/10/0 |3

Pre-requisite NIL Syllabus version

1.0

Course Objectives

1. Familiarize with various laws and theorems to solve electric and electronic circuits
2. Provide an overview on working principle of machines
3. Excel the concepts of semiconductor devices, op-amps and digital circuits

Course Qutcomes

On completion of the course, the students will be able to:

1. Evaluate DC and AC circuit parameters using various laws and theorems

2. Comprehend the parameters of magnetic circuits

3. Classify and compare various types of electrical machines and its applications
4. Design basic combinational circuits in digital system

5. Analyze the characteristics and applications of semiconductor devices

Module:1 | DC Circuits \ 7 hours

Basic circuit elements and sources; Ohms law; Kirchhoff's laws; Series and Parallel
connection of circuit elements; Star-delta transformation; Mesh current analysis; Node
voltage analysis; Theorems: Thevenin's, Maximum power transfer and Superposition
theorem.

Module:2 | AC Circuits \ 8 hours

Alternating voltages and currents, RMS, average, maximum values, Single Phase RL, RC,
RLC series circuits, Power in AC circuits, Power Factor, Three phase balanced systems,
Star and delta Connections, Electrical Safety, Fuses and Earthing.

Module:3 | Magnetic Circuits \ 7 hours

Magnetic field, Toroidal core: Flux density, Flux linkage; Magnetic circuit with airgap;
Reluctance in series and parallel circuits; Self and mutual inductance; Transformer: turn ratio
determination.

Module:4 | Electrical Machines \ 7 hours

Construction, working principle and applications of DC Machines, Transformers, Three
phase Induction motors, synchronous generators, single phase induction motors, special
machines stepper motor, universal motor and BLDC motor.

Module:5 | Digital Systems \ 7 hours

Binary arithmetic; Number base conversion; Boolean algebra: simplification of Boolean
functions using K-maps; Logic gates; Design of basic combinational circuits: adders,
multiplexers, de-multiplexers.

Module:6 | Semiconductor Devices and Applications \ 7 hours

Characteristics: PN junction diode, Zener diode, BJT, MOSFET; Applications: Rectifier,
Voltage regulator, Operational amplifier.

Module:7 | Contemporary Issues \ 2 hours

‘ Total Lecture hours: ‘ 45 hours

Text Books

1 Allan R. Hambley, “Electrical Engineering -Principles & Applications”, 2019, 6™ Edition,
Pearson Education

2 V. D. Toro, Electrical Engineering Fundamentals, 2" edition. PHI, 2014

Reference Books

1 \ R. L. Boylestad and L. Nashelsky, Electronic Devices and Circuit Theory, 11™ edition.




Pearson, 2012

2

DP Kothari & Nagrath, “Basic Electric Engineering”, 2019, Tata McGraw Hill

Recommended by Board of Studies

28-05-2022

Approved by Academic Council No. 67

Date

08-08-2022




Course code Course Title LIT/P|C
BEEE102P Basic Electrical and Electronics Engineering Lab 00|21
Pre-requisite Nil Syllabus version
1.0

Course Objective
1. Design and solve the fundamental electrical and electronics circuits

Course Qutcomes
1. Identify appropriate method of solving the fundamental electrical and electronics circuits
2. Design and conduct experiments on electrical and electronics circuits

Experiments (Indicative) \

Verification of Kirchoff's law

Verification of Maximum Power Transfer Theorem

Staircase wiring circuit layout for multi storage building

Lamp dimmer circuit (Darlington pair circuit using transistors) used in cars.
Measurement of Earth resistance using Megger

Sinusoidal steady state response of RLC circuits

Three phase power measurement for ac loads

Design of half-adder and full-adder digital circuits

Synthesis of 8x1 multiplexer and 1x8 de-multiplexers
Characteristics of PN diode and acts as switch

Realization of single-phase rectifier

Design of regulated power supply using Zener diode.
Characteristics of MOSFET

Characteristics of BJT

Measurement of energy using single-phase energy meter
Measurement of power in a 1-phase circuit by using CTs and PTs
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Total Laboratory Hours
Mode of assessment: Continuous assessment, FAT
Recommended by Board of Studies 28-05-2022
Approved by Academic Council No.67 |[Date | 08-08-2022




BENG101L Technical English Communication L|T|P|C

2|00 2

Pre-requisite NIL Syllabus version

1.0

Course Objectives:

1. To develop LSRW skills for effective communication in professional situations
2. To enhance knowledge of grammar and vocabulary for meaningful communication
3. To understand information from diverse texts for effective technical communication

Course Outcomes:

1. Use grammar and vocabulary appropriately while writing and speaking

2. Apply the concepts of communication skills in formal and informal situations

3. Demonstrate effective reading and listening skills to synthesize and draw intelligent
inferences

4. Write clearly and significantly in academic and general contexts

Module:1 | Introduction to Communication 4 hours

Nature and Process = Types of communication: Intra-personal, Interpersonal, Group=verbal
and non-verbal communication / Cross-cultural Communication - Communication Barriers
and Essentials of good communication - Principles of Effective Communications

Module:2 | Grammatical Aspects | 4 hours

Sentence Pattern - Modal Verbs - Concord (SVA) - Conditionals - Error detection

Module:3 | Written Correspondence | 4 hours

Job Application Letters - Resume Writing - Statement of Purpose

Module:4 | Business Correspondence | 4 hours

Business Letters: Calling for Quotation, Complaint & Sales Letter — Memo - Minutes of
Meeting = Describing products and processes

Module:5 | Professional Writing | 4 hours

Paraphrasing & Summarizing - Executive Summary - Structure and Types of Proposal —
Recommendations

Module:6 | Team Building & Leadership Skills | 4 hours

Principles of Leadership - Team Leadership Model - Negotiation Skills = Conflict
Management

Module:7 | Research Writing | 4 hours

Interpreting and Analysing a research article - Approaches to Review Paper Writing -
Structure of a research article - Referencing

Module:8 ‘ Guest Lecture from Industry and R&D organizations ‘ 2 hours

Contemporary Issues

Total Lecture hours: ‘ 30 hours

Text Book(s)

1. | Raman, Meenakshi & Sangeeta Sharma. (2015). Technical Communication: Principles
and Practice, (3™ Edition). India: Oxford University Press.

Reference Books

1. | Taylor, Shirley & Chandra .V. (2010). Communication for Business A Practical Approach
4" Edition. India: Pearson Longman.

2. | Kumar, Sanjay & Pushpalatha. (2018). English Language and Communication Skills for
Engineers. India: Oxford University Press.

3. | Koneru Aruna. (2020). English Language Skills for Engineers. India: McGraw Hill
Education.

Rizvi, M. Ashraf. (2018). Effective Technical Communication 2™ Edition. Chennai:
McGraw Hill Education,

Mishra, Sunitha & Muralikrishna,C. (2014). Communication Skills for Engineers. India:
Pearson Education.




6. | Watkins, P. (2018). Teaching and Developing Reading Skills: Cambridge Handbooks for
Language teachers. India: Cambridge University Press.

Mode of Evaluation : CAT / Assignment / Quiz / FAT / Group Discussion

Recommended by Board of Studies

28.06.2021

Approved by Academic Council

No. 63 | Date | 23.09.2021




BENG101P Technical English Communication Lab L|T|(P|C

0/0 21

Pre-requisite NIL Syllabus version

1.0

Course Objectives:

1. To use appropriate grammatical structures in professional communication
2. To improve English communication skills for better employability
3.To enhance meaningful communication skills in writing and public speaking

Course Outcomes:

1.Demonstrate professional rhetoric and articulate ideas effectively

2. Interpret material on technology and deliver eloquent presentations

3. Apply receptive and productive skills in real life situations and develop workplace
communication

Indicative Experiments

1. Grammar & Vocabulary
Error Detection
Activity: -Worksheets

Listening to Narratives
Interviews of eminent personalities & Ted Talks
Activity: Listening Comprehension / Summarising

Video Resume
SWOT Analysis & digital resume techniques
Activity: Preparing a digital résumé for mock interview

Product & Process Description
Describing and Sequencing
Activity: Demonstration of product and process

Mock Meetings
Types of meetings and meeting etiquette
Activity: Conduct of meetings and drafting minutes of the meeting

Reading research article
Scientific and Technical articles
Activity: Writing Literature review

Analytical Reading
Case Studies on Communication, Team Building and Leadership
Activity: Group Discussion

Presentations
Preparing Conference/Seminar paper
Activity: Individual/ Group presentations

Intensive Listening
Scientific documentaries
Activity: Note taking and Summarising

Interview Skills
Interview questions and techniques
Activity: Mock Interviews

Total Laboratory Hours | 30 hours

Mode of Assessment: Continuous Assessment / FAT / Written Assignments / Quiz/ Oral
Presentation and Group Activity.

Recommended by Board of Studies 28.06.2021

Approved by Academic Council No.63 | Date |[23.09.2021




BENG102P Technical Report Writing LIT|P|C

0/0|2 |1

Pre-requisite Technical English Communication Syllabus version

1.0

Course Objectives:

1. To augment specific writing skills for preparing technical reports
2. To think critically, evaluate, analyse general and complex technical information
3. To acquire proficiency in writing and presenting reports

Course Outcomes:

1.Write error free sentences using appropriate grammar, vocabulary and style
2. Synthesize information and concepts in preparing reports
3. Demonstrate the ability to write and present reports on diverse topics

Indicative Experiments |

1. | Advanced Grammar, Vocabulary and Editing

Usage of Tenses - Adjectives and Adverbs - Jargon vs Technical Vocabulary —
Abbreviations - Mechanics of Editing: Punctuation and Proof Reading

Activity: Worksheets

Research and Analyses
Synchronise Technical Details from Newspapers - Magazines - Articles and e-content
Activity: Writing introduction and literature review

Systematisation of Information
Techniques to Converge Objective-Oriented data in Diverse Technical Reports
Activity: Preparing Questionnaire

Data Visualisation
Interpreting Data - Graphs - Tables — Charts - Imagery - Infographics
Activity: Transcoding

Introduction to Reports
Meaning - Definition - Purpose - Characteristics and Types of Reports
Activity: Worksheets on Types of reports

Structure of Reports

Title — Preface — Acknowledgement - Abstract/Summary — Introduction - Materials and
Methods — Results — Discussion - Conclusion - Suggestions/Recommendations
Activity: Identifying the structure of report

Report Writing
Data Collection - Draft an Outline and Organize Information
Activity: Drafting reports

Supplementary Texts
Appendix — Index — Glossary — References — Bibliography - Notes
Activity: Organizing supplementary texts

Review of Final Reports
Structure — Content — Style - Layout and Referencing
Activity: Examining clarity and coherence in final reports

Presentation
Presenting Technical Reports
Activity: Planning, creating and digital presentation of reports

Total Laboratory Hours | 30 hours

Mode of assessment: Continuous Assessment / FAT / Assignments / Quiz / Presentations /
Oral examination

Recommended by Board of Studies | 28.06.2021

Approved by Academic Council No. 63 | Date | 23.09.2021




BMAT101L Calculus L|T|P|C

30|03

Pre-requisite | Nil Syllabus version

1.0

Course Objectives

1. To provide the requisite and relevant background necessary to understand the other
important engineering mathematics courses offered for Engineers and Scientists.

2, To introduce important topics of applied mathematics, namely Single and Multivariable
Calculus and Vector Calculus etc.

3. Enhance to use technology to model the physical situations into mathematical problems,
experiment, interpret results, and verify conclusions.

Course Outcomes

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

1. Apply single variable differentiation and integration to solve applied problems in
engineering and find the maxima and minima of functions

2. Evaluate partial derivatives, limits, total differentials, Jacobians, Taylor series and
optimization problems involving several variables with or without constraints

3. Evaluate multiple integrals in Cartesian, Polar, Cylindrical and Spherical coordinates.

4, Use special functions to evaluate various types of integrals.

5. Understand gradient, directional derivatives, divergence, curl, Green’s, Stokes and Gauss
Divergence theorems.

Module:1 | Single Variable Calculus | 8 hours

Differentiation- Extrema on an Interval Rolle’'s Theorem and the Mean value theorem-
Increasing and decreasing functions.-First derivative test=Second derivative test~Maxima and
Minima-Concavity. Integration-Average function value - Area between curves - Volumes of
solids of revolution.

Module:2 | Multivariable Calculus | 5 hours

Functions of two variables-limits and continuity-partial derivatives —total differential-Jacobian
and its properties.

Module:3 | Application of Multivariable Calculus | 5 hours

Taylor’s expansion for two variables—maxima and minima—constrained maxima and minima-
Lagrange’s multiplier method.

Module:4 | Multiple integrals | 8 hours

Evaluation of double integrals—change of order of integration—change of variables between
Cartesian and polar co-ordinates - evaluation of triple integrals-change of variables between
Cartesian and cylindrical and spherical co-ordinates.

Module:5 | Special Functions | 6 hours

Beta and Gamma functions—interrelation between beta and gamma functions-evaluation of
multiple integrals using gamma and beta functions. Dirichlet’s integral -Error functions
complementary error functions.

Module:6 | Vector Differentiation | 5 hours

Scalar and vector valued functions — gradient, tangent plane—directional derivative-
divergence and curl-scalar and vector potentials. Statement of vector identities-simple
problems.

Module:7 | Vector Integration | 6 hours

Line, surface and volume integrals - Statement of Green’s, Stoke’s and Gauss divergence
theorems -verification and evaluation of vector integrals using them.

Module:8 | Contemporary Topics | 2 hours

Guest lectures from Industry and, Research and Development Organizations

Total Lecture hours: 45 hours

Text Book

1. | George B.Thomas, D.Weir and J. Hass, Thomas Calculus, 2014, 13th edition,
Pearson




Reference Books

Erwin Kreyszig, Advanced Engineering Mathematics, 2015, 10th Edition, Wiley India

B.S. Grewal, Higher Engineering Mathematics, 2020, 44th Edition, Khanna Publishers

John Bird, Higher Engineering Mathematics, 2017, 6th Edition, Elsevier Limited.

James Stewart, Calculus: Early Transcendental, 2017, 8th edition, Cengage Learning.

Macmillan.

K.A.Stroud and Dexter J. Booth, Engineering Mathematics, 2013, 7th Edition, Palgrave

Mode of Evaluation: CAT, Assignment, Quiz and FAT

Recommended by Board of Studies

24.06.2021

Approved by Academic Council

No.63 [ Date |23.09.2021




BMAT101P Calculus Lab LIT(P|C
0/0 /2|1
Pre-requisite NIL Syllabus version
1.0

Course Objectives
1. To familiarize with the basic syntax, semantics and library functions of MATLAB which
serves as a tool not only in calculus but also many courses in engineering and sciences
2. To visualize mathematical functions and its related properties.
3. To evaluate single and multiple integrals and understand it graphically.
Course Outcomes
At the end of the course the student should be able to:
1. Demonstrate MATLAB code for challenging problems in engineering
2. Using plots/displays, interpret and illustrate elementary mathematical functions and
procedures.
Indicative Experiments |
Introduction to MATLAB through matrices and general Syntax
Plotting and visualizing curves and surfaces in MATLAB — Symbolic computations
using MATLAB
Evaluating Extremum of a single variable function
Understanding integration as Area under the curve
Evaluation of Volume by Integrals (Solids of Revolution)
Evaluating maxima and minima of functions of two variables
Applying Lagrange multiplier optimization method
Evaluating Volume under surfaces
Evaluating triple integrals
Evaluating gradient, curl and divergence
Evaluating line integrals in vectors
Applying Green's theorem to real world problems
Total Laboratory Hours | 30 hours

Text Book

1. | Brian H. Hahn, Daniel T. Valentine, Essential MATLAB for Engineers and
Scientists, Academic Press, 7th edition, 2019.

Reference Books

1. | Amos Gilat, MATLAB: An Introduction with Applications, Wiley, 6/e, 2016.

2 Maritn Brokate, Pammy Manchanda, Abul Hasan Siddiqgi, Calculus for Scientists and
Engineers, Springer, 2019

Mode of assessment: DA and FAT

Recommended by Board of Studies 24.06.2021

Approved by Academic Council No. 63 | Date | 23.09.2021




BMAT102L Differential Equations and Transforms L|IT|P|C

3[1/0 |4

Pre-requisite BMAT101L, BMAT101P Syllabus version

1.0

Course Objectives

1. To impart the knowledge of Laplace transform, an important transform techniques for
Engineers which requires knowledge of integration.

2. Presenting the elementary notions of Fourier series, this is vital in practical harmonic
analysis.

3. Enriching the sKills in solving initial and boundary value problems.

4. Impart the knowledge and application of difference equations and the Z-transform in
discrete systems that are inherent in natural and physical processes.

Course Outcomes

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

1. Find solution for second and higher order differential equations, formation and
solving partial differential equations.
Understand basic concepts of Laplace Transforms and solve problems with periodic
functions, step functions, impulse functions and convolution.
Employ the tools of Fourier series and Fourier transforms.
Know the techniques of solving differential equations and partial differential
equations.
Know the Z-transform and its application in population dynamics and digital signal
processing.

Module:1 | Ordinary Differential Equations (ODE) | 6 hours

Second order non- homogenous differential equations with constant coefficients- Differential
equations with variable coefficients- method of undetermined -coefficients-method of
Variation of parameters-Solving Damped forced oscillations and LCR circuit theory
problems.

Module:2 | Partial Differential Equations (PDE) | 5 hours

Formation of partial differential equations = Singular integrals — Solutions of standard types
of first order partial differential equations — Lagrange’s linear equation-Method of separation
of variables

Module:3 | Laplace Transform | 7 hours

Definition- Properties of Laplace transform-Laplace transform of standard functions - Laplace
transform of periodic functions-Unit step function-Impulse function. Inverse Laplace
transform-Partial fractions method and by Convolution theorem..

Module:4 | Solution to ODE and PDE by Laplace transform | 7 hours

Solution of ODE’s — Non-homogeneous terms involving Heaviside function, Impulse function
- Solving Non-homogeneous system using Laplace transform - solution to First order PDE by
Laplace transform,

Module:5 | Fourier Series | 6 hours

Fourier series - Euler's formulae- Dirichlet's conditions - Change of interval - Half range
series = RMS value — Parseval’s identity.

Module:6 | Fourier Transform | 6 hours

Complex Fourier transform - properties - Relation between Fourier and Laplace Transforms-
Fourier sine and cosine transforms — Parseval's identity- Convolution Theorem and simple
applications to solve PDE.

Module:7 | Z-Transform | 6 hours

Definition of Z-transform and Inverse Z-transform = Standard functions = Partial fractions and




convolution method. Difference equation - first and second order difference equations with
constant coefficients - solution of simple difference equations using Z-transform.

Module:8 | Contemporary Issues | 2 hours

Total Lecture hours: 45 hours
Total Tutorial hours : 15 hours

Text Book(s)

1. Erwin Kreyszig, Advanced Engineering Mathematics, 2015, 10th Edition, John Wiley
India.

2. B.S. Grewal, Higher Engineering Mathematics, 2020, 44th Edition, Khanna
Publishers.

Reference Books

1. Michael D. Greenberg, Advanced Engineering Mathematics, 2006, 2nd Edition,
Pearson Education, Indian edition.

2. A First Course in Differential Equations with Modelling Applications, Dennis Zill,
2018, 11th Edition, Cengage Publishers.

Mode of Evaluation: CAT, written assignment, Quiz, FAT

Recommended by Board of Studies 24-06-2021

Approved by Academic Council No.64 |Date | 16-12-2021




BMAT201L Complex Variables and Linear Algebra L/ T|P|C

3 /1[04

Pre-requisite BMAT102L Syllabus version

1.0

Course Objectives

1. To present comprehensive, compact, and integrated treatment of one of the most
important branches of applied mathematics namely Complex variables to the
engineers and the scientists,

2. To present comprehensive, compact, and integrated treatment of another most
important branches of applied mathematics namely Linear Algebra to the engineers
and the scientists.

3. To provide students with a framework of the concepts that will help them to analyse
deeply about many complex problems.

Course Outcomes

At the end of the course the student should be able to

Construct analytic functions and find complex potential of fluid flow and electric fields.
Find the image of straight lines by elementary transformations and to express
analytic functions in power series.

Evaluate real integrals using techniques of contour integration.

Use the power of inner product and norm for analysis.

Use matrices and transformations for solving engineering problems.

Module:1 | Analytic Functions | 7hours

Complex variable - Analytic functions and Cauchy — Riemann equations; Laplace equation
and Harmonic functions; Construction of Harmonic conjugate and analytic functions;
Applications of analytic functions to fluid-flow and electric field problems.

Module:2 | Conformal and Bilinear transformations | 7 hours

Conformal mapping - Elementary transformations; Translation, Magnification, Rotation,
Inversion; Exponential and Square transformations (w = e? Z°); Bilinear transformation;
Cross-ratio-lmages of the regions bounded by straight lines under the above
transformations;

Module:3 | Complex Integration | 7 hours

Functions given by Power Series - Taylor and Laurent series-Singularities - Poles —
Residues; Integration of a complex function along a contour; Statements of Cauchy-Goursat
theorem- Cauchy’s integral formula-Cauchy’s residue theorem-Evaluation of real integrals-
Indented contour integral.

Module:4 | Vector Spaces | 6 hours

Vector space — subspace; linear combination - span - linearly dependent — Independent —
bases; Dimensions; Finite dimensional vector space. Row and column spaces; Rank and
nullity.

Module:5 | Linear Transformations | 6 hours

Linear transformations — Basic properties; Invertible linear transformation; Matrices of linear
transformations; Vector space of linear transformations; Change of bases; Similarity.

Module:6 | Inner Product Spaces | 5 hours

Dot products and inner products; Lengths and angles of vectors; Matrix representations of
inner products; Gram - Schmidt — Orthogonalization.

Module:7 | Matrices and System of Equations | 5 hours

Eigenvalues and Eigen vectors; Properties of Eigenvalues and Eigen vectors; Cayley-
Hamilton theorem; System of linear equations; Gaussian elimination and Gauss Jordan
methods.

Module:8 | Contemporary issues: | 2 hours




Total Lecture hours: 45 hours
Total Tutorial hours : 15 hours

Text Book(s)

L.

2,

G. Dennis Zill, Patrick D. Shanahan, A first course in complex analysis with
applications, 2013, 3rd Edition, Jones and Bartlett Publishers Series in Mathematics.
Jin Ho Kwak, Sungpyo Hong, Linear Algebra, 2004, Second edition, Springer.

Reference Books

1.
2.

3.

4,
5

Erwin Kreyszig, Advanced Engineering Mathematics, 2015, 10™ Edition, John
Wiley & Sons (Wiley student Edition).

Michael, D. Greenberg, Advanced Engineering Mathematics, 2006, 2" Edition,
Pearson Education.

Bernard Kolman, David, R. Hill, Introductory Linear Algebra - An applied first course,
2011, 9th Edition Pearson Education.

Gilbert Strang, Introduction to Linear Algebra, 2015, 5t Edition, Cengage Learning
B.S. Grewal, Higher Engineering Mathematics, 2020, 44th Edition, Khanna
Publishers.

Mode of Evaluation: Digital Assignments(Solutions by using soft skill), Quiz, Continuous
Assessments, Final Assessment Test.

Recommended by Board of Studies 24-06-2021

Approved by Academic Council No.64 | Date | 16-12-2021




BMAT202L Probability and Statistics L|{T|P|C

3]0(0 |3

Pre-requisite BMAT101L, BMAT101P Syllabus version

1.0

Course Objectives :

1. To provide students with a framework that will help them choose the appropriate
descriptive methods in various data analysis situations,

2. To analyze distributions and relationship of real-time data.

3. To apply estimation and testing methods to make inference and modelling
techniques for decision making.

Course Outcome :

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

1. Compute and interpret descriptive statistics using numerical and graphical
techniques.

2. Understand the basic concepts of random variables and find an appropriate
distribution for analyzing data specific to an experiment.

3. Apply statistical methods like correlation, regression analysis in analyzing,
interpreting experimental data.

4, Make appropriate decisions using statistical inference that is the central to
experimental research.

5. Use statistical methodology and tools in reliability engineering problems.

Module:1 | Introduction to Statistics | 6 hours

Statistics and data analysis; Measures of central tendency; Measure of Dispersion,
Moments-Skewness-Kurtosis (Concepts only).

Module:2 | Random variables | 8 hours

Random variables- Probability mass function, distribution and density functions-Joint
probability distribution and Joint density functions; Marginal, Conditional distribution and
Density functions- Mathematical expectation and its properties- Covariance, Moment
generating function.

Module:3 | Correlation and Regression | 4 hours

Correlation and Regression — Rank Correlation; Partial and Multiple correlation; Multiple
regression.

Module:4 | Probability Distributions I 7 hours

Binomial distribution; Poisson distributions; Normal distribution; Gamma distribution;
Exponential distribution; Weibull distribution.

Module:5 | Hypothesis Testing-| I 4 hours

Testing of hypothesis —Types of errors - Critical region, Procedure for testing of hypothesis-
Large sample tests- Z test for Single Proportion- Difference of Proportion- Mean and
difference of means.

Module:6 | Hypothesis Testing-lI | 9 hours

Small sample tests- Student’s t-test, F-test- chi-square test- goodness of fit - independence
of attributes- Design of Experiments - Analysis of variance — One way-Two way-Three way
classifications - CRD-RBD- LSD.

Module:7 | Reliability [ 5 hours

Basic concepts- Hazard function-Reliabilities of series and parallel systems- System




Reliability - Maintainability-Preventive and repair maintenance- Availability.

Module:8 | Contemporary Issues | 2 hours

| Total lecture hours: ‘ 45 hours

Text Book:

1. R. E. Walpole, R. H. Myers, S. L. Mayers, K. Ye, Probability and Statistics for
engineers and scientists, 2012, 9™ Edition, Pearson Education.

Reference Books

1. Douglas C. Montgomery, George C. Runger, Applied Statistics and Probability for
Engineers, 2016, 6" Edition, John Wiley & Sons.

2. E. Balagurusamy, Reliability Engineering, 2017, Tata McGraw Hill, Tenth reprint.

3. J. L. Devore, Probability and Statistics, 2012, 8" Edition, Brooks/Cole, Cengage
Learning.

4, R. A. Johnson, Miller Freund’s, Probability and Statistics for Engineers, 2011, 8th
edition, Prentice Hall India.

5. Bilal M. Ayyub, Richard H. McCuen, Probability, Statistics and Reliability for
Engineers and Scientists, 2011, 3™ edition, CRC press.

Mode of Evaluation: Digital Assignments, Continuous Assessment Tests, Quiz, Final
Assessment Test.

Recommended by Board of Studies | 24-06-2021

Approved by Academic Council No. 64 | Date | 16-12-2021




BMAT202P Probability and Statistics Lab L|T|P|C

002 |1

Pre-requisite BMAT101L, BMAT101P Syllabus version

1.0

Course Objectives:

1. To enable the students for having experimental knowledge of basic concepts of
statistics using R programming.

2, To study the relationship of real-time data and decision making through testing
methods using R.

3. To make students capable to do experimental research using statistics in various
engineering problems.

Course Outcomes:

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

1. Demonstrate R programming for statistical data.
2. Carry out appropriate analysis of statistical methods through experimental techniques
using R.

Indicative Experiments

1. | Introduction: Understanding Data types; importing/exporting data

Computing Summary Statistics /plotting and visualizing data using
Tabulation and Graphical Representations

Applying correlation and simple linear regression model to real
dataset; computing and interpreting the coefficient of determination Total

Applying multiple linear regression model to real dataset; computing | Laboratory
and interpreting the multiple coefficients of determination hours: 30

Fitting the probability distributions: Binomial distribution

Normal distribution, Poisson distribution

Testing of hypothesis for one sample mean and proportion from real
time problems

Testing of hypothesis for two sample means and proportion from real
time problems

Applying the t-test for independent and dependent samples

Applying Chi-square test for goodness of fit test and Contingency test
to real dataset

Performing ANOVA for real dataset for Completely randomized
design, Randomized Block design, Latin square Design

Text Book

1. Statistical analysis with R by Joseph Schmuller, John wiley and
sons Inc., New Jersey 2017.

Reference Books:

1. The Book of R: A First course in Programming and Statistics, by Tilman M Davies,
William Pollock, 2016.

2. R for Data Science, by Hadley Wickham and Garrett Grolemund, O’ Reilly Media
Inc., 2017.

Mode of assessment: Continuous assessment, FAT / Oral examination and others

Recommended by Board of Studies | 24-06-2021

Approved by Academic Council No. 64 | Date | 16-12-2021




Course Code Course Title LIT P|C

BPHY101L Engineering Physics 3/0/0]| 3

Pre-requisite | NIL Syllabus version

1.0

Course Objectives

1. To explain the dual nature of radiation and matter.

2. To apply Schrédinger’s equation to solve finite and infinite potential problems and apply
quantum ideas at the nanoscale.

3. To understand the Maxwell's equations for electromagnetic waves and apply the
concepts to semiconductors for engineering applications.

Course Outcome

At the end of the course the student will be able to
Comprehend the phenomenon of waves and electromagnetic waves.
. Understand the principles of quantum mechanics.
. Apply quantum mechanical ideas to subatomic domain.
. Appreciate the fundamental principles of a laser and its types.
Design a typical optical fiber communication system using optoelectronic devices.

Module:1 | Introduction to waves | 7 hours

Waves on a string - Wave equation on a sfring (derivation) - Harmonic waves- reflection and
transmission of waves at a boundary (Qualitative) - Standing waves and their
eigenfrequencies.

Module:2 | Electromagnetic waves | 7 hours

Physics of divergence - gradient and curl - Qualitative understanding of surface and volume
integral - Maxwell Equations (Qualitative) - Displacement current - Electromagnetic wave
equation in free space - Plane electromagnetic waves in free space - Hertz's experiment.

Module:3 | Elements of quantum mechanics | 6 hours

Need for Quantum Mechanics: |dea of Quantization (Planck and Einstein) - Compton effect
(Qualitative) — de Broglie hypothesis - - Davisson-Germer experiment - Wave function and
probability interpretation - Heisenberg uncertainty principle - Schrodinger wave equation
(time dependent and time independent).

Module:4 | Applications of quantum mechanics | 5 hours

Eigenvalues and eigenfunction of particle confined in one dimensional box - Basics of
nanophysics - Quantum confinement and nanostructures - Tunnel effect (qualitative) and
scanning tunneling microscope.

Module:5 | Lasers | 6 hours

Laser characteristics - spatial and temporal coherence - Einstein coefficients and their
significance - Population inversion - two, three and four level systems - Pumping schemes -
threshold gain coefficient - Components of a laser - He-Ne, Nd:YAG and CO2 lasers and
their engineering applications.

Module:6 | Propagation of EM waves in optical fibers | 6 hours

Introduction to optical fiber communication system - light propagation through fibers -
Acceptance angle - Numerical aperture - V-parameter - Types of fibers — Attenuation -
Dispersion-intermodal and intramodal. Application of fiber in medicine - Endoscopy.

Module:7 | Optoelectronic devices | 6 hours

Introduction to semiconductors - direct and indirect bandgap — Sources: LED and laser
diode, Photodetectors: PN and PIN.

Module:8 | Contemporary issues | 2 hours

Total Lecture hours: 45 hours




Textbook(s)

1.

2.

H. D. Young and R. A. Freedman, University Physics with Modern Physics, 2020, 15"
Edition, Pearson, USA.

D. K. Mynbaev and Lowell L. Scheiner, Fiber Optic Communication Technology, 2011,
1% Edition, Pearson, USA

Reference Books

1.

2.

3.
4.

5.

H. J. Pain, The Physics of vibrations and waves, 2013, 6" Edition, Wiley Publications,
India.

R. A. Serway, J. W. Jewett, Jr, Physics for Scientists and Engineers with Modern
Physics, 2019, 10" Edition, Cengage Learning, USA.

K. Krane, Modern Physics, 2020, 4™ Edition, Wiley Edition, India.

M.N.O. Sadiku, Principles of Electromagnetics, 2015, 6" Edition, Oxford University
Press, India.

W. Silfvast, Laser Fundamentals, 2012, 2" Edition, Cambridge University Press, India.

Mode of Evaluation: Written assignment, Quiz, CAT and FAT

Recommended by Board of Studies 26-06-2021

Approved by Academic Council No.63 | Date [23-09-2021




BPHY101P Engineering Physics Lab L|IT|IP|C

0/j0 /21

Pre-requisite 12" or equivalent Syllabus version

1.0

Course Objectives

To apply theoretical knowledge gained in the theory course and get hands-on experience of
the topics.

Course Outcome

At the end of the course the student will be able to
1. Comprehend the dual nature of radiation and matter by means of experiments.
2. Get hands-on experience on the topics of quantum mechanical ideas in the
laboratory.
3. Apply low power lasers in optics and optical fiber related experiments.

Indicative Experiments

1. | To determine the dependence of fundamental frequency with the length and tension of
a stretched string using sonometer.

To determine the characteristics of EM waves using Hertz experiment

2
3.

To determine the wavelength of laser source (He-Ne laser and diode lasers of different
wavelengths) using diffraction grating

To demonstrate the wave nature of electron by diffraction through graphite sheet

To determine the Planck’s constant using electroluminescence process

To numerically demonstrate the discrete energy levels and the wavefunctions using
Schrodinger equation (e.g., particle in a box problem can be given as an assignment)

To determine the refractive index of a prism using spectrometer (angle of prism will be
given)

To determine the efficiency of a solar cell

8.
9. | To determine the acceptance angle and numerical aperture of an optical fiber
10. | To demonstrate the phase velocity and group velocity (simulation)

Total Laboratory Hours | 30 hours

Mode of assessment: Continuous assessment / FAT / Oral examination

Recommended by Board of Studies 26.06.2021

Approved by Academic Council No. 63 | Date | 23.09.2021







