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101Civil

SemesterIII(Secondyear]

Branch/CourseCivilEngineering

Sl.

No.

Category Code CourseTitle Hoursper

week

Credits

L T P

1 Engineering

Science

Courses

ESC202 BasicElectronics 1 0 2 2

2 BasicScience

courses

BSC109 BiologyforEngineers 2 0 2 3

3 Engineering

Science

Courses

ESC203 Computer-aidedCivil

EngineeringDrawing

1 0 2 2

4 Engineering

Science

Courses

ESC205 EngineeringMechanics 4 0 0 4

5 Professional

Corecourses

PCC-CE206 Surveying&Geomatics 2 0 2 3

6 BasicScience

courses

BSC201 Mathematics-III(Probability,

Theory&Statistics)

2 0 0 2

7 Humanities
and Social
Sciences
including
Management

courses

HSMC201 Humanities-I(Effective

TechnicalCommunication)

3 0 0 3

8 Humanities
and Social
Sciences
including
Management

courses

HSMC251 IntroductiontoCivilEngineering 2 0 0 2

9 Internshipand
IndustrialVisit

INTC201 Internship 4

Totalcredits 25

102Mechanical

SemesterIII[Secondyear]

Branch/Course:MechanicalEngineering



ii

Sl.
No.

Category Code CourseTitle
Hoursper

week
Total

contact
hours Credits

L T P

1
BasicScience

Courses
BSC202

MathematicsIII
(PDE,Probability&

Statistics)
3 1 0 4 4

2
BasicScience

Courses
BSC203 Biology 2 1 0 3 3

3
Engineering

Science
courses

ESC 201
BasicElectronics

Engineering
3 1 0 4 4

4
Engineering

Science
courses

ESC 202 EngineeringMechanics 3 0 2 4 4

5
Professional
Corecourses

PCC-ME201 Thermodynamics 3 1 0 4 4

6
Professional
Corecourses

PCC-ME202 MachineDrawing 0 0 4 4 2

7
Summer

Internship
INST-ME203

Inter/IntraInstitutional
Activities

(SummerVacationafter2nd

Sem.)

FourWeek 4

8
Employability
Enhancement

--
ProfessionalCourses

(SpokenTutorial,KYP,etc.)
12 0

Totalcredits: 25

103EE

SemesterIII[Second
year]Branch/Course:

Electrical
Engineering

Sl.
No

Cours
e
Code

CourseTitle Hoursperweek
Total
contact
hours

Credits

LectureTutorial Practical

1
PCC-
EE01

ElectricalCircuit
Analysis 3 1 0 4 4

2

PCC-
EE02

ElectricalCircuit
Analysis
Laboratory

0 0 2 2 1

3 PCC-
EE03

AnalogElectronics 3 0 0 3 3

4
PCC-
EE04

AnalogElectronics
Laboratory 0 0 2 2 1

5
PCC-
EE05

ElectricalMachines–I 4 0 0 4 4



iii

6
PCC-
EE06

ElectricalMachines
Laboratory-I 0 0 2 2 1

7
PCC-
EE07

ElectromagneticFields 3 1 0 4 4

8 ESC201 EngineeringMechanics 3 1 0 4 4

9
MC EnvironmentalSc./

IndianConstitution
0 0 0 4 0

10

PROJ-
EE01

1. Industrial
Visit/Internship(4Weeks) 0 0 0 0 4

11 SoftwareTraining 0 0 0 4 0

TOTAL 33 26

104ECE

SemesterIII(Secondyear)
Branch/CourseElectronics&CommunicationEngineering

Sr.

No.

Course

Code
CourseTitle L T P

Contact

Hrs./wk. Credits

1 EC101 NetworkTheory 3 1 0 4 4

2 EC102 SignalsandSystems 3 0 0 3 3

3 BS101 Mathematics-III 3 0 0 3 3

4 EC103 ObjectOrientedProgramming 3 0 0 3 3

5 EC103P ObjectOrientedProgrammingLab 0 0 2 2 1

6 ES101 BasicElectronics 3 0 0 3 3

7 ES101P BasicElectronicScienceLab 0 0 2 2 1

8 ES102 ElectricalandElectronicMaterial 3 0 0 3 3

9 ES102P ElectricalandElectronicMaterialLab 0 0 2 2 1

10

ECP1

1.LanguageLab.(1Week)

2.IndustrialVisit/Internship(2

Weeks)

3.FundamentalElectronicsLab

Training(1Week)

0 0 12 12 4



iv

TOTAL 37 26
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105CS

SemesterIII(Secondyear)

SI.
No
.

Typeofcourse Code CourseTitle Hoursperweek Credits

Lecture Tutorial Practical
1 Engineering

ScienceCourse
ESC301 AnalogElectronic

Circuits
3 0 4 5

2 Professional
CoreCourses

PCCCS
301

DataStructure&
Algorithm

3 0 4 5

3 Professional
Core
Courses

PCCCS
302

ObjectOriented
Programmingusing
C++

3 0 4 5

4 Basic
Science
Courses

BSC301 Mathematics-III
(Differential
Calculus)

2 0 0 2

5 Humanities
&SocialSciences
including
Management
courses

HSMC
301

TechnicalWriting 3 0 0 3

6 Summer
Industry
Internship

SI301 SummerIndustry
Internship-1

- - - 4

Totalcredits 24

106IT

SemesterIII(Secondyear)

SI.
No

Typeofcourse Code CourseTitle Hoursperweek Credit
s

Lectur
e

Tutoria
l

Practical

1 Professional

CoreCourse

PCC-

IT301

Discrete

Mathematics

3 1 0 4

2 Professional

CoreCourse

PCC-

IT302

Datastructure&

Algorithms

3 0 4 5

3 Engineering

ScienceCourses

ESC301 DigitalElectronics 3 0 4 5
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4 Professional

CoreCourse

PCC-IT303 ObjectOriented

Programmingusing

C++

3 0 4 5

5 BasicScience

Course

BSC301 Mathematics-III

(Differential

Calculus)

2 1 0 3

6 Humanities

&SocialSciences

including

Management

Courses

HSMC

301

TechnicalWriting 3 0 0 3

7 SummerIndustry

Internship

SI-IT301 - - - 4

Totalcredits 29

107LT

SemesterIII(Secondyear]

Branch/CourseLeatherTechnology

Sl. Category Code CourseTitle
Hoursper
week Total Credits

No. contact

hours

Lecture TutorialPractical

1 Basic BSC-201 PhysicsII 3 1 0 4 4

Science (Optics&Waves)

Courses

2 Basic BSC-202 MathematicsIII 3 1 0 4 4

Science (PDE,Probability

Courses &Statistics)

3 Engineering ESC-201 BasicElectronics 3 1 0 4 4
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Science Engineering

courses

4 Engineering ESC-202 Engineering 3 1 0 4 4

Science Mechanics

courses

5
Professiona
l PCC-LT 3 0 0 3 3

Core 201
Introductionto

leatherTechnology

courses

6 Inter/Intra
Institutional
Activities

INTLT201Internship

4

Totalcredits 23

110EEE

SEMESTERIII[Secondyear]

Branch/Course:Electrical&ElectronicsEngineering
Sl.

No

Course

Code

CourseTitle Hoursperweek Total

contact

hours

Credits

Lecture Tutorial Practical

1 PCC-EEE01 Electrical Circuit

Analysis

3 1 0 4 4

2 PCC-EEE02 DigitalElectronics 3 0 0 3 3

3 PCC-EEE03 ElectricalMachines–I 3 0 0 3 3

4 PCC-EEE04 Electrical Machines

Laboratory-I

0 0 2 2 1

5 PCC-EEE05 ElectromagneticFields 3 1 0 4 4

7 ESC301 EngineeringMechanics 3 1 0 4 4

8 MOOC-

EEE01

MOOCs / SWAYAM /

NPTELCourses-1

2 0 0 2 2

9 INT- Internship 4weeks 4



Page8of8

EEE011

TOTALCREDITS 25

10MC401 HumanValues&Ethics 3 0 0 3 0

11MC402 Capstone Design

Project

3 0 0 3 0

12MC403 NCC/NSS/otherClubs

&SocietyActivity/

Sports

3 0 0 3 0

TOTALCONTACTHOURS 31

101CE

ESC202 BasicElectronics 1L:0T:2P 2credits

TheobjectiveofthisCourseistoprovidethestudentswithanintroductoryandbroadtreatmentofthefieldof

ElectronicsEngineeringtofacilitatebetterunderstandingofthedevices,instrumentsandsensorsusedinCivil
Engineeringapplications.Labshouldbetakenconcurrently.Thiscourseemphasizesmoreonthe

laboratory/practicaluseoftheknowledgegainedfrom thecourselectures.

WhatWillILearn?

a)Knowbroadlytheconceptsandfunctionalitiesoftheelectronicdevices,toolsandinstruments

b)Understanduse,generalspecificationsanddeployabilitiesoftheelectronicdevices,andassemblies

c)Confidence in handling and usage ofelectronic devices,tools and instruments in engineering
applications

ProposedSyllabus(Allmodulestoprovideonlybroadoverview)

Module1:DiodesandApplicationscovering,SemiconductorDiode-IdealversusPractical,ResistanceLevels,

DiodeEquivalentCircuits,LoadLineAnalysis;DiodeasaSwitch,DiodeasaRectifier,HalfWaveandFullWave

RectifierswithandwithoutFilters;BreakdownMechanisms,ZenerDiode–OperationandApplications;Opto-

ElectronicDevices–LEDs,

PhotoDiodeandApplications;SiliconControlledRectifier(SCR)–Operation,Construction,Characteristics,

Ratings,Applications;

Module2:TransistorCharacteristicscovering,BipolarJunctionTransistor(BJT)–

Construction,Operation,AmplifyingAction,CommonBase,CommonEmitterandCommonCollector

Configurations,OperatingPoint,VoltageDividerBiasConfiguration;FieldEffect

Transistor(FET)–Construction,CharacteristicsofJunctionFET,DepletionandEnhancementtypeMetalOxide

Semiconductor(MOS)FETs,IntroductiontoCMOScircuits;

Module3:TransistorAmplifiersandOscillatorscovering,Classification,SmallSignalAmplifiers–Basic

Features,CommonEmitterAmplifier,CouplingandBypassCapacitors,Distortion,ACEquivalentCircuit;
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FeedbackAmplifiers–Principle,AdvantagesofNegativeFeedback,Topologies,CurrentSeriesandVoltage

SeriesFeedbackAmplifiers;Oscillators–Classification,RCPhaseShift,WienBridge,HighFrequencyLCand

Non-SinusoidaltypeOscillators;

Module4:OperationalAmplifiersandApplicationscovering,IntroductiontoOp-Amp,DifferentialAmplifier

Configurations,CMRR,PSRR,SlewRate;BlockDiagram,PinConfigurationof741Op-Amp,Characteristicsof

IdealOpAmp,ConceptofVirtualGround;

Practicals:

Module1:LaboratorySessionscovering,Identification,Specifications,TestingofR,L,CComponents(Colour

Codes),Potentiometers,Switches(SPDT,DPDTandDIP),Bread

BoardsandPrintedCircuitBoards(PCBs);Identification,Specifications,TestingofActiveDevices–Diodes,

BJTs,JFETs,MOSFETs,PowerTransistors,SCRsandLEDs;

Module2:StudyandOperationofDigitalMultiMeter,Function/SignalGenerator,RegulatedPowerSupply

(RPS),CathodeRayOscilloscopes;Amplitude,Phaseand

FrequencyofSinusoidalSignalsusingLissajousPatternsonCRO;(CRO);

Module3:ExperimentalVerificationofPNJunctionDiodeCharacteristicsinA)ForwardBiasB)ReverseBias,

ZenerDiodeCharacteristicsandZenerDiodeasVoltageRegulator,

InputandOutputCharacteristicsofBJTinCommonEmitter(CE)Configuration,DrainandTransfer

CharacteristicsofJFETinCommonSource(CS)Configuration;

Module4:StudyofHalfWaveandFullWaveRectification,RegulationwithFilters,GainandBandwidthofBJT

CommonEmitter(CE)Amplifier,GainandBandwidthofJFETCommonSource(CS)Amplifier,Gainand

BandwidthofBJTCurrentSeriesandVoltageSeriesFeedbackAmplifiers,OscillationFrequencyofBJTbased

RCPhaseShift,HartleyandColpittsOscillators;Module5:Op-AmpApplications–Adder,Subtractor,Voltage

FollowerandComparator;Op-AmpApplications–DifferentiatorandIntegrator,SquareWaveandTriangular

WaveGeneration,Applicationsof555Timer–AstableandMonostableMultivibrators;

Module6:TruthTablesandFunctionalityofLogicGates–NOT,OR,AND,NOR,NAND,XORandXNOR

IntegratedCircuits(ICs);TruthTablesandFunctionalityofFlip-Flops–SR,JKandDFlip-FlopICs;Serial-In-

Serial-OutandSerial-In-Parallel-OutShiftoperationsusing4-bit/8-bitShiftRegisterICs;FunctionalityofUp-

Down/DecadeCounterICs;(15Sessions)

Text/ReferenceBooks:

1.David.A.Bell(2003),LaboratoryManualforElectronicDevicesandCircuits,PrenticeHall,India

2.Santiram Kal(2002),BasicElectronics-Devices,CircuitsandITFundamentals,PrenticeHall,India

3.ThomasL.FloydandR.P.Jain(2009),DigitalFundamentalsbyPearsonEducation,4.PaulB.Zbar,A.P.
MalvinoandM.A.Miller(2009),BasicElectronics–AText-Lab.Manual,TMH

5.R.T.Paynter(2009),IntroductoryElectronicDevices&Circuits,ConventionalFlow
Version,Pearson
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BSC109 Biology(BiologyforEngineers) 3L:0T:0P 3credits

[3creditcourse;2(onehour)lecturesandone(onehour)tutorialperweek.Onlylecturehoursare

shown]

Module1.(2hours)-Introduction
Purpose:ToconveythatBiologyisasimportantascientificdisciplineasMathematics,PhysicsandChemistry

Bringoutthefundamentaldifferencesbetweenscienceandengineeringbydrawingacomparison between

eyeandcamera,Birdflyingandaircraft.Mentionthemostexcitingaspectofbiologyasanindependent

scientificdiscipline.Whyweneedtostudybiology? Discuss how biologicalobservationsof18thCentury

thatleadtomajordiscoveries.Examplesfrom Brownianmotionandtheoriginofthermodynamicsbyreferring

totheoriginalobservationofRobertBrownandJuliusMayor.Theseexampleswillhighlightthefundamental

importanceofobservationsinanyscientificinquiry.

Module2.(3hours)-Classification
Purpose:Toconveythatclassificationperseisnotwhatbiologyisallabout.Theunderlyingcriterion,suchas

morphological,biochemicalorecologicalbehighlighted.Hierarchyoflifeformsatphenomenologicallevel.A

commonthreadweavesthishierarchyClassification.Discussclassificationbasedon(a)cellularity-Unicellular

ormulticellular(b)ultrastructure-prokaryotesoreucaryotes.(c)energyandCarbonutilization-Autotrophs,

heterotrophs,lithotropes(d)Ammoniaexcretion–aminotelic,uricoteliec,ureotelic(e)Habitata-acquaticor

terrestrial(e)Moleculartaxonomy-threemajorkingdomsoflife.Agivenorganism cancomeunderdifferent

categorybasedonclassification.Modelorganismsforthestudyofbiologycomefrom differentgroups.E.coli,

S.cerevisiae,D.Melanogaster,C.elegance,A.Thaliana,M.musculus

Module3.(4hours)-Genetics
Purpose:Toconveythat“GeneticsistobiologywhatNewton’slawsaretoPhysicalSciences”

Mendel’slaws,Conceptofsegregationandindependentassortment.Conceptofallele.Genemapping,Gene

interaction,Epistasis.MeiosisandMitosisbetaughtasapartofgenetics.Emphasistobegivenottothe

mechanicsofcelldivisionnorthephasesbuthowgeneticmaterialpassesfrom parenttooffspring.Concepts

ofrecessivenessanddominance.Conceptofmappingofphenotypetogenes.Discussaboutthesinglegene

disordersinhumans.Discusstheconceptofcomplementationusinghumangenetics.

Module4.(4hours)-Biomolecules
Purpose:Toconveythatallformsoflifehasthesamebuildingblocksandyetthemanifestationsareas

diverseasonecanimagine

Moleculesoflife.Inthiscontextdiscussmonomericunitsandpolymericstructures.Discussaboutsugars,

starchandcellulose.Aminoacidsandproteins.NucleotidesandDNA/RNA.Twocarbonunitsandlipids.

Module5.(4Hours).Enzymes
Purpose:Toconveythatwithoutcatalysislifewouldnothaveexistedonearth

Enzymology:Howtomonitorenzymecatalyzedreactions.Howdoesanenzymecatalyzereactions.Enzyme

classification.Mechanism ofenzymeaction.Discussatleasttwoexamples.Enzymekineticsandkinetic
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parameters.Whyshouldweknowtheseparameterstounderstandbiology?RNAcatalysis.

Module6.(4hours)-InformationTransfer
Purpose:ThemolecularbasisofcodinganddecodinggeneticinformationisuniversalMolecularbasisof

informationtransfer.DNAasageneticmaterial.HierarchyofDNAstructure-from singlestrandedtodouble

helixtonucleosomes.Conceptofgeneticcode.Universalityanddegeneracyofgeneticcode.Definegenein

termsofcomplementationandrecombination.

Module7.(5hours).Macromolecularanalysis
Purpose:Howtoanalysesbiologicalprocessesatthereductionisticlevel

Proteins-structureandfunction.Hierarchinproteinstructure.Primarysecondary,tertiaryandquaternary

structure.Proteinsasenzymes,transporters,receptorsandstructuralelements.

Module8.(4hours)-Metabolism
Purpose:Thefundamentalprinciplesofenergytransactionsarethesameinphysicalandbiologicalworld.

Thermodynamicsasappliedtobiologicalsystems.Exothermicandendothermicversusendergonicand

exergoincreactions.ConceptofKeqanditsrelationtostandardfreeenergy.Spontaneity.ATPasanenergy

currency.ThisshouldincludethebreakdownofglucosetoCO2+H2O(GlycolysisandKrebscycle)and

synthesisofglucosefrom CO2andH2O(Photosynthesis).Energyyieldingandenergyconsumingreactions.

ConceptofEnergycharge

Module9.(3hours)-Microbiology
Conceptofsinglecelledorganisms.Conceptofspeciesandstrains.Identificationandclassificationof

microorganisms.Microscopy.Ecologicalaspectsofsinglecelledorganisms.Sterilizationandmedia

compositions.Growthkinetics.

Module10:PlantPhysiologycovering,Transpiration;Mineralnutrition(3Lectures)

Module10B:Ecologycovering,Ecosystems-Components,types,flowofmatterandenergyinanecosystem;

Communityecology-Characteristics,frequency,lifeforms,andbiologicalspectrum;Ecosystem structure-

Bioticanda-bioticfactors,foodchain,foodweb,ecologicalpyramids;(3Lectures)

References:

1)Biology:Aglobalapproach:Campbell,N.A.;Reece,J.B.;Urry,Lisa;Cain,M,L.;Wasserman,S.A.;Minorsky,
P.V.;Jackson,R.B.PearsonEducationLtd

2)OutlinesofBiochemistry,Conn,E.E;Stumpf,P.K;Bruening,G;Doi,R.H.,JohnWileyandSons

3)PrinciplesofBiochemistry(VEdition),ByNelson,D.L.;andCox,M.M.W.H.FreemanandCompany

4)MolecularGenetics(Secondedition),Stent,G.S.;andCalender,R.W.H.Freemanandcompany,Distributed
bySatishKumarJainforCBSPublisher
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Microbiology,Prescott,L.M J.P.HarleyandC.A.Klein1995.2ndeditionWm,C.BrownPublishers

ESC203 Computer-aidedCivilEngineering

Drawing

1L:0T:2P 2credits

Thestudentswillbeableto

a)DevelopParametricdesignandtheconventionsofformalengineeringdrawing

b)Produceandinterpret2D&3Ddrawings

c)Communicateadesignidea/conceptgraphically/visually

d)ExamineadesigncriticallyandwithunderstandingofCAD-Thestudentlearntointerpretdrawings,
andtoproducedesignsusingacombinationof2Dand3Dsoftware.

e)GetaDetailedstudyofanengineeringartifact

ProposedSyllabus(No.oflecturesshownwithinbrackets)

Module1:INTRODUCTION;Introductiontoconceptofdrawings,Interpretationoftypicaldrawings,Planning

drawingstoshowinformationconciselyandcomprehensively;optimallayoutofdrawingsandScales;

Introductiontocomputeraideddrawing,coordinatesystems,referenceplanes.Commands:Initialsettings,

Drawingaids,Drawingbasicentities,Modifycommands,Layers,TextandDimensioning,Blocks.Drawing

presentationnormsandstandards.(2)

Module2:SYMBOLSANDSIGNCONVENTIONS:Materials,Architectural,Structural,ElectricalandPlumbing

symbols.Rebardrawingsandstructuralsteelfabricationandconnectionsdrawingsymbols,welding

symbols;dimensioningstandards(2)

Module3:MASONRYBONDS:EnglishBondandFlemishBond–CornerwallandCrosswalls-Onebrickwall

andoneandhalfbrickwall(1)

Module4:BUILDINGDRAWING:Terms,Elementsofplanningbuildingdrawing,Methodsofmakingline

drawinganddetaileddrawing.Siteplan,floorplan,elevationandsectiondrawingofsmallresidential

buildings.Foundationplan.Roofdrainageplans.Depictingjoinery,standardfittings&fixtures,finishes.

UseofNotestoimproveclarity(7)

Module5:PICTORIALVIEW:Principlesofisometricsandperspectivedrawing.Perspectiveviewofbuilding.

FundamentalsofBuildingInformationModelling(BIM)(3)Total15sessions

ItmaybeadvisabletoconductTheorysessionsalongwithLabdemonstrations.

ListofDrawingExperiments:

1. Buildingswithloadbearingwallsincludingdetailsofdoorsandwindows. 09

2. TakingstandarddrawingsofatypicaltwostoreyedbuildingincludingallMEP,joinery,rebars,
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finishing and otherdetails and writing outa description ofthe Facility in about500 -700 words.
06

3. RCCframedstructures 09

4. Reinforcementdrawingsfortypicalslabs,beams,columnsandspreadfootings. 09

5. Industrialbuildings-Northlightroofstructures-Trusses 06

6. Perspectiveviewofoneandtwostoreybuildings 06

TotalL:15+P:45=60

Text/ReferenceBooks:

1.SubhashCSharma&GurucharanSingh(2005),“CivilEngineeringDrawing”,StandardPublishers

2.AjeetSingh(2002),“WorkingwithAUTOCAD2000withupdatesonAUTOCAD200I”,Tata-McGraw-Hill
CompanyLimited,NewDelhi

3.Sham TickooSwapnaD(2009),“AUTOCADforEngineersandDesigners”,PearsonEducation,

4.Venugopal(2007),“EngineeringDrawingandGraphics+AUTOCAD”,NewAge

InternationalPvt.Ltd.,

5.BalagopalandPrabhu(1987),“BuildingDrawingandDetailing”,SpadespublishingKDRbuilding,Calicut,

6.(Correspondingsetof)CADSoftwareTheoryandUserManuals.

7.MalikR.S.,Meo,G.S.(2009)CivilEngineeringDrawing,ComputechPublicationLtdNewAsian.

Sikka,V.B.(2013),ACourseinCivilEngineeringDrawing,S.K.Kataria&Sons,

ESC205 EngineeringMechanics 4L:0T:0P 4credits

TheobjectiveofthisCourseistoprovideanintroductorytreatmentofEngineeringMechanicstoallthe

studentsofengineering,withaviewtoprepareagoodfoundationfortakingupadvancedcoursesinthearea

inthesubsequentsemesters.Aworkingknowledgeofstaticswithemphasisonforceequilibrium andfree

bodydiagrams.Providesanunderstandingofthekindsofstressanddeformationandhowtodeterminethem

inawiderangeofsimple,practicalstructuralproblems,andanunderstandingofthemechanicalbehaviorof

materialsundervariousloadconditions.Labshouldbetakenconcurrently

WhatWillILearn?

a)Confidentlytackleequilibrium equations,momentsandinertiaproblems

b)Mastercalculator/computingbasicskillstousetoadvantageinsolvingmechanicsproblems.

c)Gainafirm foundationinEngineeringMechanicsforfurtheringthecareerinEngineering

ProposedSyllabus

Module1:IntroductiontoEngineeringMechanicscovering,ForceSystemsBasicconcepts,Particleequilibrium

in2-D&3-D;RigidBodyequilibrium;System ofForces,CoplanarConcurrentForces,ComponentsinSpace–

Resultant-MomentofForcesanditsApplication;CouplesandResultantofForceSystem,Equilibrium of

System ofForces,Freebodydiagrams,EquationsofEquilibrium ofCoplanarSystemsandSpatialSystems;

StaticIndeterminancy

Module2:Frictioncovering,Typesoffriction,Limitingfriction,LawsofFriction,StaticandDynamicFriction;

MotionofBodies,wedgefriction,screwjack&differentialscrewjack;
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Module3:BasicStructuralAnalysiscovering,Equilibrium inthreedimensions;MethodofSections;Methodof

Joints;Howtodetermineifamemberisintensionorcompression;SimpleTrusses;Zeroforcemembers;

Beams&typesofbeams;Frames&Machines;

Module4:CentroidandCentreofGravitycovering,Centroidofsimplefiguresfrom firstprinciple,centroidof

compositesections;CentreofGravityanditsimplications;Areamomentofinertia-Definition,Momentof

inertiaofplanesectionsfrom firstprinciples,Theoremsofmomentofinertia,Momentofinertiaofstandard

sectionsandcompositesections;Massmomentinertiaofcircularplate,Cylinder,Cone,Sphere,Hook.

Module5:VirtualWorkandEnergyMethod-Virtualdisplacements,principleofvirtualworkforparticleand

idealsystem ofrigidbodies,degreesoffreedom.Activeforcediagram,systemswithfriction,mechanical

efficiency.Conservativeforcesandpotentialenergy(elasticandgravitational),energyequationforequilibrium.

Applicationsofenergymethodforequilibrium.Stabilityofequilibrium.

Module6:Reviewofparticledynamics-Rectilinearmotion;Planecurvilinearmotion(rectangular,path,and

polarcoordinates).3-Dcurvilinearmotion;Relativeandconstrainedmotion;Newton’s2ndlaw(rectangular,

path,andpolarcoordinates).Work-kineticenergy,power,potentialenergy.Impulse-momentum (linear,angular);

Impact(Directandoblique).

Module7:IntroductiontoKineticsofRigidBodiescovering,Basicterms,generalprinciplesindynamics;Types

ofmotion,Instantaneouscentreofrotationinplanemotionandsimpleproblems;D’Alembert’sprincipleandits

applicationsinplanemotionandconnectedbodies;Workenergyprincipleanditsapplicationinplanemotion

ofconnectedbodies;Kineticsofrigidbodyrotation;

Module8:MechanicalVibrationscovering,Basicterminology,freeandforcedvibrations,resonanceandits

effects;Degreeoffreedom;Derivationforfrequencyandamplitudeoffreevibrationswithoutdampingand

singledegreeoffreedom system,simpleproblems,typesofpendulum,useofsimple,compoundandtorsion

pendulums;

Tutorialsfrom theabovemodulescovering,Tofindthevariousforcesandanglesincludingresultantsin

variouspartsofwallcrane,rooftruss,pipes,etc.;Toverifythelineofpolygononvariousforces;Tofind

coefficientoffrictionbetweenvariousmaterialsoninclinedplan;Freebodydiagramsvarioussystems

includingblock-pulley;Toverifytheprincipleofmomentinthediscapparatus;Helicalblock;Todrawaload

efficiencycurveforascrewjack

Text/ReferenceBooks:

1.IrvingH.Shames(2006),EngineeringMechanics,4thEdition,PrenticeHall

2.F.P.BeerandE.R.Johnston(2011),VectorMechanicsforEngineers,VolI-Statics,VolII,–Dynamics,9th
Ed,TataMcGrawHill

3.R.C.Hibbler(2006),EngineeringMechanics:PrinciplesofStaticsandDynamics,PearsonPress.

4.AndyRuinaandRudraPratap(2011),IntroductiontoStaticsandDynamics,OxfordUniversityPress
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5.ShanesandRao(2006),EngineeringMechanics,PearsonEducation,

6.HiblerandGupta(2010),EngineeringMechanics(Statics,Dynamics)byPearsonEducation

7.ReddyVijaykumarK.andK.SureshKumar(2010),Singer’sEngineeringMechanics8.BansalR.K.(2010),A
TextBookofEngineeringMechanics,LaxmiPublications

9.KhurmiR.S.(2010),EngineeringMechanics,S.Chand&Co.

TayalA.K.(2010),EngineeringMechanics,UmeshPublications

PCC-CE206 SurveyingandGeomatics 2L:0T:2P 3credits

CourseObjectives

Withthesuccessfulcompletionofthecourse,thestudentshouldhavethecapabilityto:a)describethe

functionofsurveyingincivilengineeringconstruction,

b)Workwithsurveyobservations,andperform calculations,

c)Customaryunitsofmeasure.Identifythesourcesofmeasurementerrorsandmistakes;understandthe
differencebetweenaccuracyandprecisionasitrelatestodistance,differentialleveling,andangular
measurements,

d)Befamiliarwith theprincipalsofrecording accurate,orderly,complete,and logicalfield notesfrom
surveyingoperations,whetherrecordedmanuallyorwithautomaticdatacollectionmethods,

e)Identifyandcalculatetheerrorsinmeasurementsandtodevelopcorrectedvaluesfordifferentiallevel
circuits,horizontaldistancesandanglesforopenorclosed-looptraverses,

f)Operateanautomaticleveltoperform differentialandprofileleveling;properlyrecordnotes;mathematically
reduceandchecklevellingmeasurements,

g)Effectivelycommunicatewithteam membersduringfieldactivities;identifyappropriatesafetyprocedures
forpersonalprotection;properlyhandleandusemeasurementinstruments.Beabletoidentifyhazardous
environmentsandtakemeasurestoinsureone’spersonalandteam safety,

h)Measurehorizontal,vertical,andzenithangleswithatransit,theodolite,totalstationorsurveygradeGNSS
instruments,

i)Calculate azimuths,latitudes and departures,errorofclosure;adjustlatitudes and departures and
determinecoordinatesforaclosedtraverse,

j)Perform traversecalculations;determinelatitudes,departures,and coordinatesofcontrolpointsand
balancingerrorsinatraverse.Useappropriatesoftwareforcalculationsandmapping,

k)Operateatotalstationtomeasuredistance,angles,andtocalculatedifferencesinelevation.Reducedata
forapplicationinageographicinformationsystem,

l)Workasateam memberonasurveyingpartytoachieveacommongoalofaccurateandtimelyproject
completion,

m) Calculate,designandlayouthorizontalandverticalcurves,Understand,interpret,andprepareplan,
profile,andcross-sectiondrawings,Workwithcross-sectionsandtopographicmapstocalculateareas,
volumes,andearthworkquantities.

ProposedSyllabus:

Module1:IntroductiontoSurveying(8hours):Principles,Linear,angularandgraphicalmethods,Survey

stations,Surveylines-ranging,Bearingofsurveylines,Levelling:Planetablesurveying,Principlesoflevelling-

bookingandreducinglevels;differential,reciprocalleveling,profilelevellingandcrosssectioning.Digitaland

AutoLevel,Errorsinlevelling;contouring:Characteristics,methods,uses;areasandvolumes.
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TriangulationandTrilateration(6Hours):Theodolitesurvey:Instruments,Measurementofhorizontaland

verticalangle;Horizontalandverticalcontrol-methods-triangulationnetwork-Signals.Baseline-choices-

instrumentsandaccessories-extensionofbaselinescorrections-Satellitestation-reductiontocentre-

Intervisibilityofheightanddistances-Trigonometricleveling-Axissinglecorrections.

Module2:Curves(6hours)Elementsofsimpleandcompoundcurves–Methodofsettingout–Elementsof

Reversecurve-Transitioncurve–lengthofcurve–Elementsoftransitioncurve-Verticalcurves

Module3:ModernFieldSurveySystems(8Hours):PrincipleofElectronicDistanceMeasurement,Modulation,

TypesofEDM instruments,Distomat,TotalStation–PartsofaTotalStation–Accessories–Advantagesand

Applications,

FieldProcedurefortotalstationsurvey,ErrorsinTotalStationSurvey;GlobalPositioningSystems-Segments,

GPSmeasurements,errorsandbiases,SurveyingwithGPS,Co-ordinatetransformation,accuracy

considerations.

Module4:PhotogrammetrySurveying(8Hours):Introduction,Basicconcepts,perspectivegeometryofaerial

photograph,reliefandtiltdisplacements,terrestrialphotogrammetry,flightplanning;Stereoscopy,ground

controlextensionforphotographicmapping-aerialtriangulation,radialtriangulation,methods;photographic

mapping-mappingusingpaperprints,mappingusingstereoplottinginstruments,mosaics,mapsubstitutes.

Module5:RemoteSensing(9Hours):Introduction–ElectromagneticSpectrum,interactionofelectromagnetic

radiationwiththeatmosphereandearthsurface,remotesensingdataacquisition:platformsandsensors;

visualimageinterpretation;digitalimageprocessing.

Text/ReferenceBooks:

1 Madhu,N,Sathikumar,RandSatheeshGobi,AdvancedSurveying:TotalStation,GISandRemoteSensing,
PearsonIndia,2006.

2 Manoj,K.AroraandBadjatia,GeomaticsEngineering,Nem Chand&Bros,2011

3 Bhavikatti,S.S.,SurveyingandLevelling,Vol.IandII,I.K.International,20104Chandra,A.M.,Higher
Surveying,ThirdEdition,NewAgeInternational(P)Limited,2002.

5 AnjiReddy,M.,RemotesensingandGeographicalinformationsystem,B.S.

Publications,2001.

6 Arora,K.R.,Surveying,Vol-I,IIandIII,StandardBookHouse,2015.

BSC202 MathematicsIII

(PDE,Probability&Statistics)

2L:0T:0P 2credits

Objectives:

(1)TointroducethesolutionmethodologiesforsecondorderPartialDifferentialEquationswithapplicationsin
engineering

(2)Toprovideanoverviewofprobabilityandstatisticstoengineers

Contents:

DefinitionofPartialDifferentialEquations,Firstorderpartialdifferentialequations,solutionsoffirstorder

linearPDEs;Solutiontohomogenousandnon-homogenouslinearpartialdifferentialequationsofsecondorder
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bycomplimentaryfunctionandparticularintegralmethod.Second-orderlinearequationsandtheir

classification,Initialandboundaryconditions,D'Alembert'ssolutionofthewaveequation;Duhamel'sprinciple

foronedimensionalwaveequation.Heatdiffusionandvibrationproblems,Separationofvariablesmethodto

simpleproblemsinCartesiancoordinates.TheLaplacianinplane,cylindricalandsphericalpolarcoordinates,

solutionswithBesselfunctionsandLegendrefunctions.Onedimensionaldiffusionequationanditssolution

byseparationofvariables.(14hours)

Probabilityspaces,conditionalprobability,independence;Discreterandom variables,Independentrandom

variables,themultinomialdistribution,Poissonapproximationtothebinomialdistribution,infinitesequences

ofBernoullitrials,sumsofindependentrandom variables;ExpectationofDiscreteRandom Variables,

Moments,Varianceofasum,Correlationcoefficient,Chebyshev'sInequality.Continuousrandom varibalesand

theirproperties,distributionfunctionsanddensities,normal,exponentialandgammadensities.Bivariate

distributionsandtheirproperties,distributionofsumsandquotients,conditionaldensities,Bayes'rule.(12

hours)

BasicStatistics,MeasuresofCentraltendency:Moments,skewnessandKurtosisProbabilitydistributions:

Binomial,PoissonandNormal-evaluationofstatisticalparametersforthesethreedistributions,Correlation

andregression–Rankcorrelation.Curvefittingbythemethodofleastsquares-fittingofstraightlines,second

degreeparabolasandmoregeneralcurves.Testofsignificance:Largesampletestforsingleproportion,

differenceofproportions,Testsforsinglemean,differenceofmeans,anddifferenceofstandarddeviations.

Testforratioofvariances-Chi-squaretestforgoodnessoffitandindependenceofattributes.(12hours)

CourseOutcomes:

Uponcompletionofthiscourse,studentswillbeabletosolvefieldproblemsinengineeringinvolvingPDEs.

Theycanalsoformulateandsolveproblemsinvolvingrandom variablesandapplystatisticalmethodsfor

analysingexperimentaldata.

Textbooks/References:

1.ErwinKreyszig,AdvancedEngineeringMathematics,9thEdition,JohnWiley&Sons,2006.

2.N.P.BaliandManishGoyal,AtextbookofEngineeringMathematics,Laxmi

Publications,Reprint,2010.

3.P.G.Hoel,S.C.PortandC.J.Stone,IntroductiontoProbabilityTheory,UniversalBookStall,2003(Reprint).

4.S.Ross,AFirstCourseinProbability,6thEd.,PearsonEducationIndia,2002.

HSMC201 EffectiveTechnicalCommunication 3L:0T:0P 3credits

Module1:InformationDesignandDevelopment-Differentkindsoftechnicaldocuments,Information

developmentlifecycle,Organizationstructures,factorsaffectinginformationanddocumentdesign,Strategies

fororganization,Informationdesignandwritingforprintandforonlinemedia.

Module2:TechnicalWriting,GrammarandEditing-Technicalwritingprocess,formsofdiscourse,Writing

draftsandrevising,Collaborativewriting,creatingindexes,technicalwritingstyleandlanguage.Basicsof

grammar,studyofadvancedgrammar,editingstrategiestoachieveappropriatetechnicalstyle.Introductionto

advancedtechnicalcommunication,Usability,Hunanfactors,Managingtechnicalcommunicationprojects,
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timeestimation,Singlesourcing,Localization.

Module3:SelfDevelopmentandAssessment-Selfassessment,Awareness,PerceptionandAttitudes,Values

andbelief,Personalgoalsetting,careerplanning,Self-esteem.ManagingTime;Personalmemory,Rapid

reading,Takingnotes;Complexproblem solving;Creativity

Module4:CommunicationandTechnicalWriting-Publicspeaking,Groupdiscussion,Oral;presentation,

Interviews,Graphicpresentation,Presentationaids,PersonalityDevelopment.Writingreports,project

proposals,brochures,newsletters,technicalarticles,manuals,officialnotes,businessletters,memos,

progressreports,minutesofmeetings,eventreport.

Module5:Ethics-Businessethics,Etiquettesinsocialandofficesettings,Emailetiquettes,Telephone

Etiquettes,Engineeringethics,Managingtime,Roleandresponsibilityofengineer,Workcultureinjobs,

Personalmemory,Rapidreading,Takingnotes,Complexproblem solving,Creativity.

Text/ReferenceBooks:

1.DavidF.BeerandDavidMcMurrey,GuidetowritingasanEngineer,JohnWilley.NewYork,2004

2.DianeHacker,PocketStyleManual,BedfordPublication,NewYork,2003.(ISBN0312406843)

3.ShivKhera,YouCanWin,MacmillanBooks,NewYork,2003.

4.RamanSharma,TechnicalCommunications,OxfordPublication,London,2004.

5.DaleJungk,AppliedWritingforTechnicians,McGrawHill,NewYork,2004.(ISBN:07828357-4)

6.Sharma,R.andMohan,K.BusinessCorrespondenceandReportWriting,TMHNewDelhi2002.

7.Xebec,PresentationBook,TMHNewDelhi,2000.(ISBN0402213)

HSMC251 IntroductiontoCivilEngineering 2L:0T:0P 2credits

WhenthestudentsenterthecollegetopursueadegreeinCivilEngineeringandaswellpursueacareerinCivil

Engineeringaftergraduation,theyneedtounderstandthebreadthanddepthavailableinthisfieldforpossible

engagement.Whenmanyalternativedisciplinesofengineeringappeartoofferapparentlymoreglamourous

avenuesforadvancement,theCivilEngineeringstudentshouldrealizethesolidfoundationsavailableinthis

motherofallengineeringdisciplines.Thestudentsshouldunderstandtheenormouspossibilitiesavailablefor

creativeandinnovativeworksinthisallpervasivefieldofengineering.

Thiscourseisdesignedtoaddressthefollowing:

• togiveanunderstandingtothestudentsofthevastbreadthandnumerousareasofengagement
availableintheoverallfieldofCivilEngineering

• tomotivatethestudenttopursueacareerinoneofthemanyareasofCivilEngineeringwithdeep
interestandkeenness.

• Toexposethestudentstothevariousavenuesavailablefordoingcreativeandinnovativeworkinthis
fieldbyshowcasingthemanymonumentsandinspiringprojectsofpublicutility.

ProposedSyllabus
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WhatisCivilEngineering/Infrastructure,HistoryofCivilEngineering,Overviewofancient&moderncivil

engineeringmarvels,currentnationalplanningforcivilengineering/infrastructureprojects,scopeofwork

involvedinvariousbranchesofCivilEngineering–Architecture&Townplanning,Surveying&Geomatics,

StructuralEngineering,ConstructionManagement,Constructionmaterials,HydrologyandWaterResources

Engineering,HydraulicEngineering,EnvironmentalEngineering&Sustainability,PavementEngineeringand

construction,Traffic&TransportationEngineeringandManagement,GeotechnicalEngineering,Ocean

Engineering,BuildingEnergyEfficiency,Basicsof

ContractManagement,ProfessionalEthics,Avenuesforentrepreneurialworking,Creativity&Innovativenessin

CivilEngineering,

Modules

1.BasicUnderstanding:WhatisCivilEngineering/Infrastructure? Basicsof Engineering and Civil
Engineering;BroaddisciplinesofCivilEngineering;ImportanceofCivilEngineering,Possiblescopesfora
career

2.HistoryofCivilengineering:Earlyconstructionsanddevelopmentsovertime;Ancientmonuments&
Modernmarvels;Developmentofvariousmaterialsofconstructionand

methodsofconstruction;WorksofEminentcivilengineers

3.OverviewofNationalPlanningforConstructionandInfrastructureDevelopment;Positionofconstruction
industryvis-à-visotherindustries,fiveyearplanoutlaysforconstruction;currentbudgetsforinfrastructure
works;

4.FundamentalsofArchitecture & Town Planning:Aestheticsin CivilEngineering,Examplesofgreat
architecture,fundamentalsofarchitecturaldesign&townplanning;BuildingSystems(HVAC,Acoustics,
Lighting,etc.);LEEDratings;DevelopmentofSmartcities

5.FundamentalsofBuildingMaterials:Stones,bricks,mortars,Plain,Reinforced&PrestressedConcrete,
ConstructionChemicals;StructuralSteel,HighTensileSteel,CarbonComposites;PlasticsinConstruction;
3Dprinting;RecyclingofConstruction&

Demolitionwastes

6.BasicsofConstructionManagement&ContractsManagement:TemporaryStructuresinConstruction;
Construction MethodsforvarioustypesofStructures;MajorConstruction equipment;Automation &
RoboticsinConstruction;ModernProjectmanagementSystems;AdventofLeanConstruction;Importance
ofContractsManagement

7.EnvironmentalEngineering&Sustainability:Water treatment systems; Effluent treatment
systems;Solidwastemanagement;SustainabilityinConstruction;

8.GeotechnicalEngineering:Basicsofsoilmechanics,rockmechanicsand geology;varioustypesof
foundations;basicsofrockmechanics&tunnelling

9.Hydraulics,Hydrology&WaterResourcesEngineering:Fundamentalsoffluidflow,basicsofwatersupply
systems;UndergroundStructures;UndergroundStructuresMultipurposereservoirprojects

10.OceanEngineering:BasicsofWaveandCurrentSystems;Sedimenttransportsystems;Ports&Harbours
andothermarinestructures

11.PowerPlantStructures:Chimneys,Natural&InducedDraughtCollingtowers,coalhandlingsystems,ash
handlingsystems;nuclearcontainmentstructures;hydropowerprojects

12.StructuralEngineering:Typesofbuildings;tallstructures;varioustypesofbridges;Waterretaining
structures;Otherstructuralsystems;ExperimentalStressAnalysis;Windtunnelstudies;

13.Surveying&Geomatics:Traditionalsurveyingtechniques,TotalStations,DevelopmentofDigitalTerrain
Models;GPS,LIDAR;
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14.Traffic&TransportationEngineering:InvestmentsintransportinfrastructuredevelopmentinIndiafor
differentmodesoftransport;DevelopmentsandchallengesinintegratedtransportdevelopmentinIndia:
road,rail,portandharbourandairportsector;PPPintransportsector;IntelligentTransportSystems;Urban
PublicandFreightTransportation;RoadSafetyunderheterogeneoustraffic;Sustainableandresilient
pavementmaterials,design,constructionandmanagement;Casestudiesandexamples.

15.Repairs& RehabilitationofStructures:Basicsofcorrosionphenomenaandotherstructuraldistress
mechanisms;somesimplesystemsofrehabilitationofstructures;NonDestructivetestingsystems;Useof
carbonfibrewrappingandcarboncompositesinrepairs.

16.ComputationalMethods,IT,IoTinCivilEngineering:TypicalsoftwareusedinCivilEngineering-Finite
ElementMethod,ComputationalFluidDynamics;ComputationalGeotechnicalMethods;highwaydesign
(MX),BuildingInformationModelling;

Highlightingtypicalavailablesoftwaresystems(SAP,STAAD,ABAQUS,MATLAB,ETAB,NASTRAN,NISA,MIKE
21,MODFLOW,REVIT,TEKLA,AUTOCAD,…GEOSTUDIO,EDUSHAKE,MSP,PRIMAVERA,ArcGIS,VisSIM,…)

17.Industriallectures:Casestudiesoflargecivilengineeringprojectsbyindustryprofessionals,covering
comprehensiveplanningtocommissioning;

18.Basics of Professionalism:ProfessionalEthics,Entrepreneurialpossibilities in CivilEngineering,
Possibilities for creative & innovative working,Technicalwriting Skills enhancement;Facilities
Management;Quality&HSESystemsinConstruction

ORGANISATIONOFCOURSE(2-1-0)

S.

No.

Module[NoofLectureswithin

brackets]

Tutorials

1 BasicUnderstanding(1) Developamatrixofvariousdisciplinesandpossible

rolesforengineersineach

2 HistoryofCivilengineering(1) Identify10ancientmonumentsandtenmodern

marvelsandlisttheuniquenessofeach

3 OverviewofNationalplanning
forConstructionand
InfrastructureDevelopment(1)

DevelopaStrategicPlanforCivilEngineeringworks

fornexttenyearsbasedonpastinvestmentsand

identifyonetypicalon-goingmegaprojectineach

area

4 Architecture&TownPlanning

(1)

Identifytenbestcivilengineeringprojectswithhigh

aestheticappealwithonepossiblefactorforeach;

Listdownthepossiblesystemsrequiredfora

typicalSmartCity

5 BuildingMaterials(2) Identifythreetopnewmaterialsandtheirpotentialin

construction;VisitaConcreteLabandmakeareport

6 ConstructionManagement,

Contractsmanagement(2)

Identify5typicalconstructionmethodsandlisttheir

advantages/positivefeatures
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7 EnvironmentalEngineering&

Sustainability(2)

EnvironmentalEngineering&Sustainability:
Sustainabilityprinciples,Sustainablebuilt
environment,watertreatmentsystems,good

practicesofwastewatermanagement.examplesof

Solidandhazardouswastemanagement,Air

pollutionandcontrol

8 GeotechnicalEngineering(2) ListtopfivetunnelprojectsinIndiaandtheir

features;collectandstudygeotechnicalinvestigation

reportofanyoneMetroRail(underground)project;

Visitaconstructionsiteandmakeasitevisitreport

9 Hydraulics,Hydrology&Water

ResourcesEngineering(1)

Identifythreeriverinterlinkingprojectsandtheir

features;visitaHydraulicsLabandmakeareport

10 OceanEngineering,Ports&

Harbours(1)

Identify5typicalportsinIndiaandlistthe

structuresavailableinthem;Visitarelated/similar

facility,ifpossibleinnearbyplaceandmakea

report

11 PowerPlantStructures(1) Collectthetypicallayoutforalargethermalpower

plantandalargehydropowerplantandidentifyall

thestructuresandsystemsfallinginthem.

12 StructuralEngineering(3) Identify5uniquefeaturesfortypicalbuildings,

bridges,tallstructuresandlargespanstructures;

VisitStructuresTestingLab/facilityandmakea

report

13 Surveying&Geomatics(1) CollectvisualrepresentationspreparedbyaTotal

StationandLIDARandcompare;StudytypicalGoogle

streetmapandGoogleEarthMapandstudyhow

eachcanfacilitatetheother

14 Traffic&transportation(1) Investments in transport infrastructure;

Developmentsandchallenges;IntelligentTransport

Systems;SmartCities,UrbanTransport;RoadSafety;

Sustainableandresilienthighwaydesignprinciples;

Planasustainabletransportsystem foracity;

Identifykeyfeatures/componentsintheplanning

anddesignofagreenfield

highway/airport/port/railwayandthecost–

economics.

15 Repairs&rehabilitationof

Structures(1)

Collectthehistoryofamajorrehabilitationproject

andlisttheinterestingfeatures

16 ComputationalMethods,IT,IoT

inCivilEngineering(2)

VisitanAutoCadlabandprepareareport;Identify

teninterestingsoftwaresystemsusedinCivilEngg

andtheirkeyfeatures

17 Industriallectures(2) Foreachcasestudylisttheinterestingfeatures

18 BasicsofProfessionalism (3) List5casesofviolationofprofessionalethicsand

listpreventivemeasures;Identify5interesting

projectsandtheirpositivefeatures;Write400word

reportsononeancientmonumentandamodern

marvelofcivilengineering
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TOTALNOLECTURES=30 15

Text/ReferenceBooks:

1.Patil,B.S.(1974),LegalAspectsofBuildingandEngineeringContract

2.TheNationalBuildingCode,BIS,(2017)

3.RERAAct,(2017)

4.MeenaRao(2006),FundamentalconceptsinLawofContract,3rdEdn.ProfessionalOffset

5.Chandiramani,Neelima(2000),TheLaw ofContract:An Outline,2nd Edn.Avinash Publications
Mumbai

6.Avtarsingh(2002),LawofContract,EasternBookCo.

7.Dutt(1994),IndianContractAct,EasternLawHouse

8.AnsonW.R.(1979),LawofContract,OxfordUniversityPress

9.KwatraG.K.(2005),TheArbitration&ConciliationofLaw inIndiawithcaselaw onUNCITRALModel
LawonArbitration,IndianCouncilofArbitration

10.Avtarsingh(2005),LawofArbitrationandConciliation,EasternBookCo.

11.Wadhera(2004),IntellectualPropertyRights,UniversalLawPublishingCo.

12.P.S.Narayan(2000),IntellectualPropertyRights,GogiaLawAgency

13.T.Ramappa(2010),IntellectualPropertyRightsLawinIndia,AsiaLawHouse

14.Baretext(2005),RighttoInformationAct

15.O.P.Malhotra,LawofIndustrialDisputes,N.M.TripathiPublishers

16.K.M.Desai(1946),TheIndustrialEmployment(StandingOrders)Act

17.RustamjiR.F.,IntroductiontotheLawofIndustrialDisputes,AsiaPublishingHouse18.Vee,Charles&
Skitmore,Martin(2003)ProfessionalEthicsintheConstructionIndustry,EngineeringConstructionand
Architecturalmanagement,Vol.10,Iss.2,pp117-127,MCBUPLtd

19.AmericanSocietyofCivilEngineers(2011)ASCECodeofEthics–PrinciplesStudyandApplication

20.EthicsinEngineering-M.W.Martin&R.Schinzinger,McGraw-Hill

21.EngineeringEthics,NationalInstituteforEngineeringEthics,USA

22.www.ieindia.org

23.Engineeringethics:conceptsandcases– C.E.Harris,M.S.Pritchard,M.J.Rabins

24.Resisting BureaucraticCorruption:AlacrityHousing Chennai(Teaching CaseStudy)-S.Ramakrishna
Velamuri-CEIBS

25.CONSTRUCTIONCONTRACTS,http://www.jnormanstark.com/contract.htm

26.Internet and Business Handbook, Chap 4, CONTRACTS LAW,
http://www.laderapress.com/laderapress/contractslaw1.html

27.Contract&Agreements,http://www.tco.ac.ir/law/English/agreements/General/Contract%20Law/C.htm

28.Contracts,http://206.127.69.152/jgretch/crj/211/ch7.ppt

29.Business & Personal Law. Chapter 7. “How Contracts Arise”,
http://yucaipahigh.com/schristensen/lawweb/lawch7.ppt

30.TypesofContracts,http://cmsu2.cmsu.edu/public/classes/rahm/meiners.con.ppt

31.IV. TYPES OF CONTRACTS AND IMPORTANT PROVISIONS,
http://www.worldbank.org/html/opr/consult/guidetxt/types.html

ContractTypes/PricingArrangementsGuideline-1.4.G(11/04/02),http://www.sandia.gov/policy/14g.pdf

102ME
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BSC202 MathematicsIII
(PDE,Probability&Statistics)

3L:1T:0P 4credits

Objectives:
1.TointroducethesolutionmethodologiesforsecondorderPartialDifferentialEquationswith

applicationsinengineering

2.Toprovideanoverviewofprobabilityandstatisticstoengineers

Contents:

Module1: (14lectures)

DefinitionofPartialDifferentialEquations,Firstorderpartialdifferentialequations,solutionsoffirst

orderlinearPDEs;Solution to homogenous and non-homogenous linearpartialdifferential

equationsofsecondorderbycomplimentaryfunctionandparticularintegralmethod.Second-order

linearequationsandtheirclassification,Initialandboundaryconditions,D'Alembert'ssolutionofthe

waveequation;Duhamel'sprincipleforonedimensionalwaveequation.Heatdiffusionandvibration

problems,Separation ofvariablesmethod to simple problemsin Cartesian coordinates.The

Laplacianinplane,cylindricalandsphericalpolarcoordinates,solutionswithBesselfunctionsand

Legendrefunctions.Onedimensionaldiffusionequationanditssolutionbyseparationofvariables.

Module2: (12lectures)

Probabilityspaces,conditionalprobability,independence;Discreterandom variables,Independent

random variables,themultinomialdistribution,Poissonapproximationtothebinomialdistribution,

infinitesequencesofBernoullitrials,sumsofindependentrandom variables;Expectation of

DiscreteRandom Variables,Moments,Varianceofasum,Correlationcoefficient,Chebyshev's

Inequality.Continuousrandom variablesandtheirproperties,distributionfunctionsanddensities,

normal,exponentialandgammadensities.Bivariatedistributionsandtheirproperties,distributionof

sumsandquotients,conditionaldensities,Bayes'rule.

Module3: (12lectures)

BasicStatistics,MeasuresofCentraltendency:Moments,skewnessandKurtosis-Probability

distributions:Binomial,PoissonandNormal-evaluationofstatisticalparametersforthesethree

distributions,Correlationandregression–Rankcorrelation.Curvefittingbythemethodofleast

squares-fittingofstraightlines,seconddegreeparabolasandmoregeneralcurves.Testof

significance:Largesampletestforsingleproportion,differenceofproportions,Testsforsingle

mean,differenceofmeans,anddifferenceofstandarddeviations.Testforratioofvariances-Chi-

squaretestforgoodnessoffitandindependenceofattributes.

Textbooks/References:

1. ErwinKreyszig,AdvancedEngineeringMathematics,9thEdition,JohnWiley&Sons,2006.
2. N.P.BaliandManishGoyal,AtextbookofEngineeringMathematics,LaxmiPublications.
3. P.G.Hoel,S.C.PortandC.J.Stone,IntroductiontoProbabilityTheory,UniversalBookStall.
4. S.Ross,AFirstCourseinProbability,6thEd.,PearsonEducationIndia,2002.
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CourseOutcomes:
Uponcompletionofthiscourse,studentswillbeableto solvefieldproblemsinengineering

involvingPDEs.Theycanalsoformulateandsolveproblemsinvolvingrandom variablesandapply

statisticalmethodsforanalyzingexperimentaldata.

BSC203 Biology
2 (onehour)lecturesand one(onehour)
tutorialperweek.Only lecture hours are
shown

2L:1T:0P 3credits

Module1:Introduction (2lectures)

Purpose:ToconveythatBiologyisasimportantascientificdisciplineasMathematics,Physicsand
Chemistry

Bringoutthefundamentaldifferencesbetweenscienceandengineeringbydrawingacomparison

betweeneyeandcamera,Birdflyingandaircraft.Mentionthemostexcitingaspectofbiologyasan

independentscientificdiscipline.Whyweneedtostudybiology?Discusshowbiologicalobservations

of18th Centurythatleadtomajordiscoveries.Examplesfrom Brownianmotionandtheoriginof

thermodynamicsbyreferringtotheoriginalobservationofRobertBrownandJuliusMayor.These

exampleswillhighlightthefundamentalimportanceofobservationsinanyscientificinquiry.

Module2:Classification (3lectures)

Purpose:Toconveythatclassificationperseisnotwhatbiologyisallabout.Theunderlyingcriterion,
suchasmorphological,biochemicalorecologicalbehighlighted.

Hierarchy oflife forms atphenomenologicallevel.A common thread weaves this hierarchy

Classification.Discuss classification based on (a)cellularity-Unicellularormulticellular(b)

ultrastructure-prokaryotesoreucaryotes.(c)energyandCarbonutilisation-Autotrophs,heterotrophs,

lithotropes (d)Ammonia excretion – aminotelic,uricoteliec,ureotelic (e)Habitata-acquatic or

terrestrial(e)Moleculartaxonomy-threemajorkingdomsoflife.Agivenorganism cancomeunder

differentcategorybasedonclassification.Modelorganismsforthestudyofbiologycomefrom

differentgroups.E.coli,S.cerevisiae,D.Melanogaster,C.elegance,A.Thaliana,M.musculus

Module3:Genetics (4lectures)

Purpose:Toconveythat“GeneticsistobiologywhatNewton’slawsaretoPhysicalSciences”

Mendel’slaws,Conceptofsegregationandindependentassortment.Conceptofallele.Genemapping,
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Geneinteraction,Epistasis.MeiosisandMitosisbetaughtasapartofgenetics.Emphasistobegive

nottothemechanicsofcelldivisionnorthephasesbuthowgeneticmaterialpassesfrom parentto

offspring.Conceptsofrecessivenessanddominance.Conceptofmappingofphenotypetogenes.

Discussaboutthesinglegenedisordersinhumans.Discusstheconceptofcomplementationusing

humangenetics.

Module4:Biomolecules (4lectures)

Purpose:Toconveythatallformsoflifehasthesamebuildingblocksandyetthemanifestationsare
asdiverseasonecanimagine

Moleculesoflife.Inthiscontextdiscussmonomericunitsandpolymericstructures.Discussabout

sugars,starchandcellulose.Aminoacidsandproteins.NucleotidesandDNA/RNA.Twocarbonunits

andlipids.

Module5:Enzymes (4lectures)

Purpose:Toconveythatwithoutcatalysislifewouldnothaveexistedonearth.

Enzymology:Howtomonitorenzymecatalysedreactions.Howdoesanenzymecatalyzereactions?

Enzymeclassification.Mechanism ofenzymeaction.Discussatleasttwoexamples.Enzymekinetics

andkineticparameters.Whyshouldweknowtheseparameterstounderstandbiology?RNAcatalysis.

Module6:InformationTransfer (4lectures)

Purpose:Themolecularbasisofcodinganddecodinggeneticinformationisuniversal

Molecularbasisofinformationtransfer.DNAasageneticmaterial.HierarchyofDNAstructure-from

single stranded to double helix to nucleosomes.Conceptofgenetic code.Universality and

degeneracyofgeneticcode.Definegeneintermsofcomplementationandrecombination.

Module7:Macromolecularanalysis (5lectures)

Purpose:Howtoanalysebiologicalprocessesatthereductionistlevel

Proteins-structure and function.Hierarch in protein structure.Primarysecondary,tertiaryand

quaternarystructure.Proteinsasenzymes,transporters,receptorsandstructuralelements.

Module8:Metabolism (4lectures)

Purpose:Thefundamentalprinciplesofenergytransactionsarethesameinphysicalandbiological
world.

Thermodynamicsasappliedtobiologicalsystems.Exothermicandendothermicversusendergonic

andexergoincreactions.ConceptofKeqanditsrelationtostandardfreeenergy.Spontaneity.ATPas

anenergycurrency.ThisshouldincludethebreakdownofglucosetoCO2+H2O (Glycolysisand

Krebscycle)andsynthesisofglucosefrom CO2andH2O (Photosynthesis).Energyyieldingand

energyconsumingreactions.ConceptofEnergycharge
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Module9:Microbiology (3lectures)

Conceptofsinglecelledorganisms.Conceptofspeciesandstrains.Identificationandclassification

ofmicroorganisms.Microscopy.Ecologicalaspectsofsinglecelledorganisms.Sterilizationand

mediacompositions.Growthkinetics.

References:

1.Biology:Aglobalapproach:Campbell,N.A.;Reece,J.B.;Urry,Lisa;Cain,M,L.;Wasserman,S.

A.;Minorsky,P.V.;Jackson,R.B.PearsonEducationLtd

2.OutlinesofBiochemistry,Conn,E.E;Stumpf,P.K;Bruening,G;Doi,R.H.JohnWileyandSons

3.PrinciplesofBiochemistry(V Edition),ByNelson,D.L.;andCox,M.M.W.H.Freemanand

Company

4.MolecularGenetics(Secondedition),Stent,G.S.;andCalender,R.W.H.Freemanandcompany,

DistributedbySatishKumarJainforCBSPublisher

5.Microbiology,Prescott,L.M J.P.Harleyand C.A.Klein 1995.2nd edition Wm,C.Brown

Publishers

CourseOutcomes:

Afterstudyingthecourse,thestudentwillbeableto:

Describehow biologicalobservationsof18th Centurythatleadtomajordiscoveries.Conveythat

classificationperseisnotwhatbiologyisallaboutbuthighlighttheunderlyingcriteria,suchas

morphological,biochemicalandecologicalHighlighttheconceptsofrecessivenessanddominance

duringthepassageofgeneticmaterialfrom parenttooffspringConveythatallformsoflifehavethe

samebuildingblocksandyetthemanifestationsareasdiverseasonecanimagineClassifyenzymes

anddistinguishbetweendifferentmechanismsofenzymeaction.IdentifyDNAasageneticmaterial

inthemolecularbasisofinformationtransfer.Analysebiologicalprocessesatthereductionisticlevel

Applythermodynamicprinciplestobiologicalsystems.Identifyandclassifymicroorganisms.

ESC201 BasicElectronicEngineering 3L:1T:0P 4credits

Objectives:

ToprovideanoverviewofelectronicdevicecomponentstoMechanicalengineeringstudents

Contents:
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Module1: (10lectures)

SemiconductorDevicesandApplications:IntroductiontoP-NJunctionDiodeandV-Icharacteristics,

HalfwaveandFull-waverectifiers,capacitorfilter.Zenerdiodeanditscharacteristics,Zenerdiodeas

voltageregulator.RegulatedpowersupplyICbasedon78XXand79XXseries,IntroductiontoBJT,its

input-outputandtransfercharacteristics,BJTasasinglestageCEamplifier,frequencyresponseand

bandwidth.

Module2: (8lectures)

Operationalamplifierand itsapplications:Introduction to operationalamplifiers,Op-amp input

modesandparameters,Op-ampinopenloopconfiguration,op-ampwithnegativefeedback,studyof

practicalop-ampIC741,invertingandnon-invertingamplifierapplications:summinganddifference

amplifier,unitygainbuffer,comparator,integratoranddifferentiator.

Module3: (6lectures)

TimingCircuitsandOscillators:RC-timingcircuits,IC555anditsapplicationsastableandmono-

stablemulti-vibrators,positivefeedback,Barkhausen'scriteriaforoscillation,R-Cphaseshiftand

Weinbridgeoscillator.

Module4: (10lectures)

DigitalElectronicsFundamentals:Differencebetweenanaloganddigitalsignals,Booleanalgebra,

BasicandUniversalGates,Symbols,Truthtables,logicexpressions,LogicsimplificationusingKmap,

LogicICs,halfand fulladder/subtractor,multiplexers,de-multiplexers,flip-flops,shiftregisters,

counters,Blockdiagram ofmicroprocessor/microcontrollerandtheirapplications.

Module5: (8lectures)

Electronic Communication Systems:The elements ofcommunication system,IEEE frequency

spectrum,Transmissionmedia:wiredandwireless,needofmodulation,AM andFM modulation

schemes,Mobilecommunicationsystems:cellularconceptandblockdiagram ofGSM system.

Text/ReferenceBooks:

1.Floyd,”ElectronicDevices”PearsonEducation9thedition,2012.

2.R.P.Jain,“ModernDigitalElectronics”,TataMcGrawHill,3rdEdition,2007.

3.Frenzel,“CommunicationElectronics:PrinciplesandApplications”,TataMcGrawHill,3rd

Edition,2001

CourseOutcomes:

Attheendofthiscoursestudentswilldemonstratetheabilityto:
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1.Understandtheprinciplesofsemiconductordevicesandtheirapplications.

2.DesignanapplicationusingOperationalamplifier.

3.Understandtheworkingoftimingcircuitsandoscillators.

4.Understandlogicgates,flipflopasabuildingblockofdigitalsystems.

5.LearnthebasicsofElectroniccommunicationsystem.

ESC202 EngineeringMechanics 3L:0T:2P 4credits

Objectives:

Theprimarypurposeofthestudyof engineeringmechanics istodevelopthecapacitytopredictthe

effectsofforceandmotionwhilecarryingoutthecreativedesignfunctionsof engineering.

Contents:

Module1: (7lectures)

Statics:ForceSystem,Momentofaforceaboutapointandanaxis;Equivalentforceandmoment

Module2: (6lectures)

Equilibrium:Freebodydiagram;equationsofequilibrium;problemsintwoandthreedimension;plane

framesandtrusses.

Module3: (8lectures)

Friction:LawsofCoulombfriction,impendingmotionproblemsinvolvinglargeandsmallcontact

surfaces;squarethreadedscrew;principleofvirtualworkandstability.

Module4: (6lectures)

Dynamics:Kinematicsand kineticsofparticlesdynamicsin rectangularcoordinatescylindrical

coordinatesandintermsofpathvariables.

Module5: (8lectures)

Propertiesofareas:Centerofmass;Momentsofinertia;kinematicsofrigidbodies;Chasle’sTheorem,

conceptoffixedvector,velocityandaccelerationofparticlesindifferentframesofreferences.

Generalplanemotion.

Module6: (7lectures)
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Work&EnergyandimpulseandMomentum methodsforparticlesandrigidbodies:Conservationof

momentum,coefficientofrestitution,momentofmomentum equation.

Text/ReferenceBooks:

1.EngineeringMechanicsbyShames,Pearson’sEducation.

2.MechanicsforEngineers.Beer,F.P.andJohnston.TataMcGrawHill.NewDelhi

3.Engineeringmechanics.Meriam Wileypub.

4.EngineeringMechanics.Timoshenko.McGrawHilllnc.

Practical:

1.Practicalbasedonmechanicaladvantageofdifferentmachines.

2.Verificationoftrianglelaw&parallelogram lawofforces

3.Verificationofpolygonlawofforces

4.Determinationofmomentofinertiaofaflywheel

5.CrankLeverapparatus

6.Verificationofsupportreactionsofasimplysupportedbeam

7.Verificationofconditionofequilibrium ofasystem offorces

8. Verificationofaxialforcesinthemembersofatruss

9.Verificationofequilibrium ofthreedimensionalforces.

10.Determinationofcoefficientoffrictionbetweentwosurfaces

11.Verificationofcentroidofdifferentlaminae

12.VerificationofNewton’slawsofmotion

*Atleast6experimentsshouldbeperformedfrom abovelist.

Courseoutcomes:

Studentswillbeabletoarticulateanddescribe:

1.Relativemotion.Inertialandnon-inertialreferenceframes.

2.Parametersdefiningthemotionofmechanicalsystemsandtheirdegreesoffreedom.

3.Studyoftheinteractionofforcesbetweensolidsinmechanicalsystems.

4.Centreofmassandinertiatensorofmechanicalsystems.

5.Applicationofthevectortheoremsofmechanicsandinterpretationoftheirresults.

6.Newton’slawsofmotionandconservationprinciples.

PCC-ME201 Thermodynamics 3L:1T:0P 4credits

Objectives:

1.Tolearnaboutworkandheatinteractions,andbalanceofenergybetweensystem andits
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2.Surroundings

3.Tolearnaboutapplicationof1stlawtovariousenergyconversiondevices

4.Toevaluatethechangesinpropertiesofsubstancesinvariousprocesses

5.To understand the difference between high grade and low grade energies and 2nd law

limitationsonenergyconversion

Contents:

Module1: (5lectures)

Fundamentals-System &Controlvolume;Property,State&Process;Exact&Inexactdifferentials;

Work-Thermodynamic definition ofwork;examples;Displacementwork;Path dependence of

displacementworkandillustrationsforsimpleprocesses;electrical,magnetic,gravitational,spring

andshaftwork.

Module2: (5lectures)

Temperature,Definition ofthermalequilibrium and Zeroth law;Temperature scales;Various

Thermometers-Definitionofheat;examplesofheat/workinteractioninsystems-FirstLaw for

Cyclic& Non-cyclicprocesses;ConceptoftotalenergyE;DemonstrationthatEisaproperty;

Variousmodesofenergy,InternalenergyandEnthalpy.

Module3: (8lectures)

Definition ofPure substance,IdealGases and idealgas mixtures,Realgases and realgas mixtures,

Compressibilitycharts-Propertiesoftwophasesystems-Const.temperatureandConst.pressureheatingof

water;Definitionsofsaturatedstates;P-v-Tsurface;Useofsteam tables;Saturationtables;Superheated

tables;Identificationofstates&determinationofproperties,Mollier’schart.

Module4: (5lectures)

FirstLawforFlowProcesses-Derivationofgeneralenergyequationforacontrolvolume;Steadystatesteady

flowprocessesincludingthrottling;Examplesofsteadyflowdevices;Unsteadyprocesses;examplesofsteady

andunsteadyIlawapplicationsforsystem andcontrolvolume.

Module5: (5lectures)

Secondlaw-Definitionsofdirectandreverseheatengines;DefinitionsofthermalefficiencyandCOP;Kelvin-

PlanckandClausiusstatements;Definitionofreversibleprocess;Internalandexternalirreversibility;Carnot

cycle;Absolutetemperaturescale.

Module6: (8lectures)

Clausiusinequality;DefinitionofentropyS;DemonstrationthatentropySisaproperty;Evaluationof

Entropyforsolids,liquids,idealgases and idealgas mixtures undergoing various processes;

Determinationofentropyfrom steam tables-Principleofincreaseofentropy;Illustrationofprocesses
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in T-s coordinates;Definition ofIsentropic efficiency forcompressors,turbines and nozzles-

Irreversibilityand Availability,Availabilityfunction forsystemsand Controlvolumesundergoing

differentprocesses,Lostwork.Secondlawanalysisforacontrolvolume.Exergybalanceequationand

Exergyanalysis.

Module7: (4lectures)

Propertiesofdryandwetair,useofpsychometricchart,processesinvolvingheating/coolingand

humidification/dehumidification,dewpoint.

TextBooks:

1.Sonntag,R.E,Borgnakke,C.and Van Wylen,G.J.,2003,6th Edition,Fundamentalsof

Thermodynamics,JohnWileyandSons.

2.Jones,J.B.andDuggan,R.E.,1996,EngineeringThermodynamics,Prentice-HallofIndia

3.Moran,M.J.andShapiro,H.N.,1999,FundamentalsofEngineeringThermodynamics, John

WileyandSons.

4.YunusA.Cengel;MichaelA.Boles,Thermodynamics:AnEngineeringApproach,McGraw-Hill.

5.Nag,P.K,1995,EngineeringThermodynamics,TataMcGraw-HillPublishingCo.Ltd.

CourseOutcomes:

1.Aftercompletingthiscourse,thestudentswillbeabletoapplyenergybalancetosystemsand

controlvolumes,insituationsinvolvingheatandworkinteractions

2.Studentscanevaluatechangesinthermodynamicpropertiesofsubstances

3.Thestudentswillbeabletoevaluatetheperformanceofenergyconversiondevices

4.Thestudentswillbeabletodifferentiatebetweenhighgradeandlowgradeenergies.
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PCC-ME202 MachineDrawing 0L:0T:4P 2Credits

Objective:

Thestudentwillacquireaknowledgeoffastening arrangementssuchaswelding,riveting the

differentstylesofattachmentforshaft.Thestudentalsoisenabledtopreparetheassemblyof

variousmachineorenginecomponentsandmiscellaneousmachinecomponents.

Module1: (2Lectures)

Introductiontofullsection,halfsection,revolved-sectionoff-setsection.

Module2: (3Lectures)

NutBolts,Rivetedjoints,Threadprofiles,Screwjack.

Module3: (3Lectures)

Bushedbearing,pedestal,bearing,footstepbearing.

Module4: (2Lectures)

Flangedcoupling,flexiblecoupling,solidcoupling.

Module5: (2Lectures)

Engineparts-Stuffingbox,Connectingrod,Atomizer,sparkplug,etc.

Module6: (2Lectures)

Eccentric.

Module7: (2Lectures)

CrossHead.

Module8: (2Lectures)

Assemblyofdissembledparts.disassemblyofassemblyparts.

TextBooks:

1.Dhawan,R.K.,ATextBookofMachineDrawing,S.Chand&Company,1996.

2.Ostrowsky,O.,EngineeringDrawingwithCADApplications,ELBS,1995.

3.EngineeringDrawingPracticeforSchoolsandCollegesSP:46-19
4.EngineeringDrawingbyNDBhatt
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CourseOutcomes:

Onsuccessfulcompletionofthecourse,thestudentwillbeableto,

1.Identifythenationalandinternationalstandardspertainingtomachinedrawing.

2.Applylimitsandtolerancestoassembliesandchooseappropriatefits.

3.Recognizemachiningandsurfacefinishsymbols.

4.Explainthefunctionalandmanufacturingdatum.

103EE

PCC-EE01 ElectricalCircuitAnalysis 3L:1T:0P 4credits

CourseOutcomes:

Attheendofthiscourse,studentswilldemonstratetheabilityto
 Applynetworktheoremsfortheanalysisofelectricalcircuits.
 Obtainthetransientandsteady-stateresponseofelectricalcircuits.
 Analysecircuitsinthesinusoidalsteady-state(single-phaseandthree-phase).

 Analysetwoportcircuitbehavior.

Module1:NetworkTheorems(10Hours)
Superpositiontheorem,Thevenintheorem,Nortontheorem,Maximum powertransfer
theorem,Reciprocitytheorem,Compensationtheorem.Analysiswithdependentcurrent
andvoltagesources.NodeandMeshAnalysis.Conceptofdualityanddualnetworks.

Module2:SolutionofFirstandSecondordernetworks(8Hours)
SolutionoffirstandsecondorderdifferentialequationsforSeriesandparallelR-L,R-C,R-
L-Ccircuits,initialandfinalconditionsinnetworkelements,forcedandfreeresponse,
timeconstants,steadystateandtransientstateresponse.

Module3:Sinusoidalsteadystateanalysis(8Hours)
Representationofsinefunctionasrotatingphasor,phasordiagrams,impedancesand
admittances,AC circuitanalysis,effectiveorRMS values,averagepowerandcomplex
power.Three-phasecircuits.Mutualcoupledcircuits,DotConventionincoupledcircuits,
IdealTransformer.

Module4:ElectricalCircuitAnalysisUsingLaplaceTransforms(8Hours)
Review ofLaplaceTransform,AnalysisofelectricalcircuitsusingLaplaceTransform for
standardinputs,convolutionintegral,inverseLaplacetransform,transformednetworkwith
initialconditions.Transferfunctionrepresentation.PolesandZeros.Frequencyresponse
(magnitudeandphaseplots),seriesandparallelresonances
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Module5:TwoPortNetworkandNetworkFunctions(6Hours)
Two PortNetworks,terminalpairs,relationship of two portvariables,impedance
parameters,admittance parameters,transmission parameters and hybrid parameters,
interconnectionsoftwoportnetworks.

Text/References:

1.M.E.VanValkenburg,“NetworkAnalysis”,PrenticeHall,2006.
2.D.RoyChoudhury,“NetworksandSystems”,NewAgeInternationalPublications,1998.
3.W.H.HaytandJ.E.Kemmerly,“EngineeringCircuitAnalysis”,McGrawHill

Education,2013.
4.C.K.AlexanderandM.N.O.Sadiku,“ElectricCircuits”,McGrawHillEducation,2004.
5.K.V.V.MurthyandM.S.Kamath,“BasicCircuitAnalysis”,JaicoPublishers,1999.

PCC-EE02:ElectricalCircuitAnalysis(0:0:2–1credit)
Hands-onexperimentsrelatedtothecoursecontentsofEE01.

-------------------------------------------------------------------------------------------------------------------------
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PCC-EE03 AnalogElectronicCircuits 3L:0T:0P 3credits

CourseOutcomes:
Attheendofthiscourse,studentswilldemonstratetheabilityto

 Understandthecharacteristicsoftransistors.
 Designandanalysevariousrectifierandamplifiercircuits.
 Designsinusoidalandnon-sinusoidaloscillators.

 UnderstandthefunctioningofOP-AMPanddesignOP-AMPbasedcircuits.

Module1:Diodecircuits(4Hours)
P-N junctiondiode,I-Vcharacteristicsofadiode;review ofhalf-waveandfull-waverectifiers,
Zenerdiodes,clampingandclippingcircuits.

Module2:BJTcircuits(8Hours)
StructureandI-VcharacteristicsofaBJT;BJTasaswitch.BJTasanamplifier:small-signal

model,biasingcircuits,currentmirror;common-emitter,common-baseandcommon-collector

amplifiers;Smallsignalequivalentcircuits,high-frequencyequivalentcircuits

Module3:MOSFETcircuits(8Hours)
MOSFETstructureandI-Vcharacteristics.MOSFETasaswitch.MOSFETasanamplifier:small-

signalmodelandbiasingcircuits,common-source,common-gateandcommon-drainamplifiers;

smallsignalequivalentcircuits-gain,inputandoutputimpedances,trans-conductance,high

frequencyequivalentcircuit.

Module4:Differential,multi-stageandoperationalamplifiers(8Hours)
Differentialamplifier;poweramplifier;directcoupledmulti-stageamplifier;internalstructureof

anoperationalamplifier,idealop-amp,non-idealitiesinanop-amp(Outputoffsetvoltage,input

biascurrent,inputoffsetcurrent,slewrate,gainbandwidthproduct)

Module5:Linearapplicationsofop-amp(8Hours)
Idealizedanalysisofop-ampcircuits.Invertingandnon-invertingamplifier,differentialamplifier,

instrumentation amplifier,integrator,active filter,P,PIand PID controllers and lead/lag

compensatorusinganop-amp,voltageregulator,oscillators(Weinbridgeandphaseshift).

AnalogtoDigitalConversion.

Module6:Nonlinearapplicationsofop-amp(6Hours)
HystereticComparator,ZeroCrossingDetector,Square-waveandtriangular-wavegenerators.
Precisionrectifier,peakdetector.Monoshot.

Text/References:
1.A.S.SedraandK.C.Smith,“MicroelectronicCircuits”,NewYork,OxfordUniversityPress,1998.
2.J.V.Wait,L.P.HuelsmanandG.A.Korn,“IntroductiontoOperationalAmplifiertheory

andapplications”,McGrawHillU.S.,1992.
3.J.MillmanandA.Grabel,“Microelectronics”,McGrawHillEducation,1988.
4.P.HorowitzandW.Hill,“TheArtofElectronics”,CambridgeUniversityPress,1989.
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5.P.R.Gray,R.G.MeyerandS.Lewis,“AnalysisandDesignofAnalogIntegratedCircuits”,John
Wiley&Sons,2001.

PCC-EE04:AnalogElectronicCircuitsLaboratory(0:0:2–1credit)

Hands-onexperimentsrelatedtothecoursecontentsofEE03.

-------------------------------------------------------------------------------------------------------------------------
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PCC-EE05 ElectricalMachines-I 4L:0T:0P 4credits

CourseOutcomes:

Attheendofthiscourse,studentswilldemonstratetheabilityto
 Understandtheconceptsofmagneticcircuits.
 Understandtheoperationofdcmachines.
 Analysethedifferencesinoperationofdifferentdcmachineconfigurations.
 Analysesinglephaseandthreephasetransformerscircuits.

Module1:Magneticfieldsandmagneticcircuits(6Hours)
Reviewofmagneticcircuits-MMF,flux,reluctance,inductance;reviewofAmpereLawandBiot
SavartLaw;Visualizationofmagneticfieldsproducedbyabarmagnetandacurrentcarryingcoil

-
throughairandthroughacombinationofironandair;influenceofhighlypermeablematerialson

the
magneticfluxlines.

Module2:Electromagneticforceandtorque(9Hours)
B-Hcurveofmagneticmaterials;flux-linkagevscurrentcharacteristicofmagneticcircuits;
linearandnonlinearmagneticcircuits;energystoredinthemagneticcircuit;forceasapartial
derivativeofstoredenergywithrespecttopositionofamovingelement;torqueasapartial
derivativeofstoredenergywithrespecttoangularpositionofarotatingelement.Examples
-galvanometercoil,relaycontact,liftingmagnet,rotatingelementwitheccentricityor
saliency

Module3:Transformers(12Hours)
Principle,constructionandoperationofsingle-phasetransformers,equivalentcircuit,phasor
diagram,voltageregulation,lossesandefficiencyTesting-opencircuitandshortcircuittests,
polaritytest,back-to-backtest,separationofhysteresisandeddycurrentlossesThree-
phasetransformer-construction,typesofconnectionandtheircomparativefeatures,
Paralleloperation ofsingle-phase and three-phase transformers,Autotransformers -
construction,principle,applications and comparison with two winding transformer,
Magnetizingcurrent,effectofnonlinearB-Hcurveofmagneticcorematerial,harmonicsin
magnetization current,Phase conversion -Scottconnection,three-phase to six-phase
conversion,Tap-changingtransformers-No-loadandon-loadtap-changingoftransformers,
Three-windingtransformers.Coolingoftransformers.

Module4:DCmachines(8Hours)
BasicconstructionofaDCmachine,magneticstructure-statoryoke,statorpoles,pole-
facesorshoes,airgapandarmaturecore,visualizationofmagneticfieldproducedbythe
fieldwindingexcitationwitharmaturewindingopen,airgapfluxdensitydistribution,fluxper
pole,inducedEMFinanarmaturecoil.Armaturewindingandcommutation-Elementary
armaturecoilandcommutator,lapandwavewindings,constructionofcommutator,linear
commutationDerivationofbackEMFequation,armatureMMFwave,derivationoftorque
equation,armaturereaction,airgapfluxdensitydistributionwitharmaturereaction.
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Module5:DCmachine-motoringandgeneration(7Hours)
Armature circuitequation formotoring and generation,Types offield excitations -
separatelyexcited,shuntandseries.OpencircuitcharacteristicofseparatelyexcitedDC
generator,backEMFwitharmaturereaction,voltagebuild-upinashuntgenerator,critical
fieldresistanceandcriticalspeed.V-Icharacteristicsandtorque-speedcharacteristicsof
separatelyexcited,shuntand seriesmotors.Speed controlthrough armaturevoltage.
Losses,loadtestingandback-to-backtestingofDCmachines

Text/References
1.A.E.FitzgeraldandC.Kingsley,"ElectricMachinery”,NewYork,McGrawHill

Education,2013.
2.A.E.ClaytonandN.N.Hancock,“PerformanceanddesignofDCmachines”,CBS

Publishers,2004.
3.M.G.Say,“PerformanceanddesignofACmachines”,CBSPublishers,2002.
4.P.S.Bimbhra,“ElectricalMachinery”,KhannaPublishers,2011.
5.I.J.NagrathandD.P.Kothari,“ElectricMachines”,McGrawHillEducation,2010.

PCC-EE06:ElectricalMachinesLaboratory–I(0:0:2–1credit)

Hands-onexperimentsrelatedtothecoursecontentsofEE05.

-------------------------------------------------------------------------------------------------------------------------

PCC-EE07 ElectromagneticFields 3L:1T:0P 4credits

CourseOutcomes:

Attheendofthecourse,studentswilldemonstratetheability
 Tounderstandthebasiclawsofelectromagnetism.
 Toobtaintheelectricandmagneticfieldsforsimpleconfigurationsunderstaticconditions.
 Toanalysetimevaryingelectricandmagneticfields.
 TounderstandMaxwell’sequationindifferentformsanddifferentmedia.
 TounderstandthepropagationofEMwaves.

ThiscourseshallhaveLecturesandTutorials.Mostofthestudentsfinddifficulttovisualize
electricand magneticfields.Instructorsmaydemonstratevarioussimulationtoolsto
visualizeelectricandmagneticfieldsinpracticaldevicesliketransformers,transmission
linesandmachines.

Module1:ReviewofVectorCalculus(6hours)

Vectoralgebra-addition, subtraction, components of vectors, scalar and vector
multiplications,triple products,three orthogonal coordinate systems (rectangular,
cylindricalandspherical).Vectorcalculus-differentiation,partialdifferentiation,integration,
vectoroperatordel,gradient,divergenceandcurl;integraltheoremsofvectors.Conversion
ofavectorfrom onecoordinatesystem toanother.

Module2:StaticElectricField(6Hours)
Coulomb’slaw,Electricfieldintensity,Electricalfieldduetopointcharges.Line,Surfaceand
Volumechargedistributions.Gausslaw anditsapplications.AbsoluteElectricpotential,
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Potentialdifference,Calculationofpotentialdifferencesfordifferentconfigurations.Electric
dipole,ElectrostaticEnergyandEnergydensity.



Module3:Conductors,DielectricsandCapacitance(6Hours)
Currentandcurrentdensity,OhmsLaw inPointform,Continuityofcurrent,Boundary
conditionsofperfectdielectricmaterials.Permittivityofdielectricmaterials,Capacitance,
Capacitanceofatwowireline,Poisson’sequation,Laplace’sequation,SolutionofLaplace
andPoisson’sequation,ApplicationofLaplace’sandPoisson’sequations.

Module4:StaticMagneticFields(6Hours)
Biot-SavartLaw,AmpereLaw,Magneticfluxandmagneticfluxdensity,ScalarandVector
Magneticpotentials.Steadymagneticfieldsproducedbycurrentcarryingconductors.

Module5:MagneticForces,MaterialsandInductance(6Hours)
Forceonamovingcharge,Forceonadifferentialcurrentelement,Forcebetweendifferential
current
elements,Natureofmagneticmaterials,Magnetizationandpermeability,Magneticboundary

conditions,Magneticcircuits,inductancesandmutualinductances.

Module6:TimeVaryingFieldsandMaxwell’sEquations(6Hours)
Faraday’slawforElectromagneticinduction,Displacementcurrent,PointformofMaxwell’s
equation,Integralform ofMaxwell’sequations,MotionalElectromotiveforces.Boundary
Conditions.

Module7:ElectromagneticWaves(6Hours)
DerivationofWaveEquation,Uniform PlaneWaves,Maxwell’sequationinPhasorform,
WaveequationinPhasorform,Planewavesinfreespaceandinahomogenousmaterial.
Waveequationforaconductingmedium,Planewavesinlossydielectrics,Propagationin
goodconductors,Skineffect.Poyntingtheorem.

Text/References:
1.M.N.O.Sadiku,“ElementsofElectromagnetics”,OxfordUniversityPublication,2014.
2.A.Pramanik,“Electromagnetism -Theoryandapplications”,PHILearningPvt.Ltd,

NewDelhi,2009.
3.A.Pramanik,“Electromagnetism-Problemswithsolution”,PrenticeHallIndia,2012.
4.G.W.Carter,“Theelectromagneticfieldinitsengineeringaspects”,Longmans,1954.
5.W.J.Duffin,“ElectricityandMagnetism”,McGrawHillPublication,1980.
6.W.J.Duffin,“AdvancedElectricityandMagnetism”,McGrawHill,1968.
7.E.G.Cullwick,“TheFundamentalsofElectromagnetism”,CambridgeUniversityPress,1966.
8.B.D.Popovic,“IntroductoryEngineeringElectromagnetics”,Addison-Wesley

EducationalPublishers,InternationalEdition,1971.
9.W.Hayt,“EngineeringElectromagnetics”,McGrawHillEducation,2012.

105CSE

ESC301 AnalogElectronicCircuits 3L:0T:4P 5Credits



Objectivesofthecourse:

1.Tolearnthefundamentalsofanalogelectroniccircuits.

2.Todesign,constructanddebugtheanalogelectroniccircuits.

3.Principles ofoperation,terminalcharacteristics,and equivalentcircuitmodels fordiodes,

transistors,andop-amps.

4.Differentialamplifiers,frequency response of cascaded amplifiers and gain-bandwidth

considerations.

5.Linearandnonlinearapplicationsofop-amp.

Module1 Lectures:4hrs.

Diodecircuits:P-N junction diode,I-V characteristics ofa diode;review ofhalf-wave and full-

waverectifiers,Zenerdiodes,clampingandclippingcircuits.

Module2 Lectures:8hrs.

BJTcircuits:StructureandI-V characteristicsofaBJT;BJT asaswitch.BJT asanamplifier:

small-signalmodel,biasingcircuits,currentmirror;common-emitter,common-baseandcommon-

collectoramplifiers;Smallsignalequivalentcircuits,high-frequencyequivalentcircuits.

Module3 Lectures:8hrs.

MOSFETcircuits:MOSFETstructureandI-Vcharacteristics.MOSFETasaswitch.MOSFET as an

amplifier:small-signalmodeland biasing circuits,common-source,common-gateand common-

drain amplifiers; small signalequivalentcircuits-gain,inputandoutputimpedances,trans-

conductance,highfrequencyequivalentcircuit.

Module4 Lectures:8hrs.

Differential,multi-stageandoperationalamplifiers:Differentialamplifier;poweramplifier;direct

coupled multi-stage amplifier;internalstructure ofanoperationalamplifier,idealop-amp,non-

idealities in an op-amp (Outputoffsetvoltage,inputbiascurrent,inputoffsetcurrent,slewrate,

gainbandwidthproduct)



Module5 Lectures:8hrs.

Linearapplicationsofop-amp:Idealizedanalysisofop-ampcircuits.Invertingandnon-inverting

amplifier,differentialamplifier,instrumentation amplifier,integrator,active filter,P,PIandPID

controllers and lead/lag compensatorusinganop-amp,voltageregulator,oscillators(Weinbridge

andphaseshift).AnalogtoDigitalConversion.

Module6 Lectures:4hrs.

Nonlinearapplicationsofop-amp:HystereticComparator,ZeroCrossingDetector,Square-waveand

triangular-wavegenerators.Precisionrectifier,peakdetector,Monoshot.

SuggestedBooks:

1.ASSedraandK.C.Smith,“MicroelectronicCircuits”,NewYork,OxfordUniversityPress,1998.

2.J.V.Wait,L.P.HuelsmanandG. A.Korn,“IntroductiontoOperationalAmplifiertheoryand

applications”,McGrawHillU.S.,1992.

3.J.MillmanandA.Grabel,“Microelectronics”,McGrawHillEducation,1988.

4.P.HorowitzandW.Hill,“TheArtofElectronics”,CambridgeUniversityPress,1989.

5.P.R.Gray,R.G.MeyerandS.Lewis,“AnalysisandDesignofAnalogIntegratedCircuits”,JohnWiley

&Sons,2001.

CourseOutcomes

Afterthecompletionofcourse,studentscanabletoableto:

1.Understandthecharacteristicsoftransistors.

2.Designandanalyzevariousrectifierandamplifiercircuits.

3.Designsinusoidalandnon-sinusoidaloscillators.

4.UnderstandthefunctioningofOP-AMPanddesignOP-AMPbasedcircuits.

ESC301P AnalogElectronicCircuitsLab

Hands-onexperimentsrelatedtothecoursecontentsofESC301.



******************************************************************

PCCCS301 DataStructure&Algorithms 3L:0T:4P 5

credits

Pre-requisite ProgrammingforProblem Solving

Objectivesofthecourse:

1.Toimpartthebasicconceptsofdatastructuresandalgorithms.

2.Tounderstandconceptsaboutsearchingandsortingtechniques

3.Tounderstandbasicconceptsaboutstacks,queues,lists,treesandgraphs.

4.Toenablethem towritealgorithmsforsolvingproblemswiththehelpof

fundamentaldatastructures

Detailedcontents:

Module1 Lecture4hrs.

Introduction:BasicTerminologies:ElementaryData Organizations,Data Structure

Operations:insertion,deletion,traversaletc.;AnalysisofanAlgorithm,Asymptotic

Notations,Time-Spacetradeoff.

Module2 Lecture10hrs.

StacksandQueues:ADTStackanditsoperations:Algorithmsandtheircomplexity

analysis,Applications ofStacks: Expression Conversion and evaluation –

corresponding algorithms and complexityanalysis.ADT queue,Types ofQueue:

SimpleQueue,CircularQueue,PriorityQueue;OperationsoneachTypeofQueues:

Algorithmsandtheiranalysis.

Module3 Lecture6hrs.

LinkedLists:Singlylinkedlists:Representationinmemory,Algorithmsofseveral

operations:Traversing,Searching,Insertion into,Deletion from linked list;Linked

representationofStackandQueue,Headernodes,doublylinkedlist:operationsonit

andalgorithmicanalysis;CircularLinkedLists:alloperationstheiralgorithmsandthe

complexityanalysis.

Module4 Lecture12hrs.

Searching,SortingandHashing:LinearSearchandBinarySearchTechniquesand



theircomplexityanalysis.Objective and properties ofdifferentsorting algorithms:

SelectionSort,BubbleSort,InsertionSort,Quick Sort,Merge Sort,Heap Sort;

PerformanceandComparisonamongallthemethods,Hashing.

Module5 Lecture8hrs.

Trees:BasicTreeTerminologies,DifferenttypesofTrees:BinaryTree,Threaded

BinaryTree,BinarySearchTree,AVLTree;Treeoperationsoneachofthetreesand

theiralgorithmswithcomplexityanalysis.ApplicationsofBinaryTrees.BTree,B+

Tree:definitions,algorithmsandanalysis.

Graph:Basic Terminologies and Representations,Graph search and traversal

algorithmsandcomplexityanalysis.

Suggestedreferencebooks:

1.Algorithms,Data Structures,and Problem Solving with C++”,Illustrated

EditionbyMarkAllenWeiss,Addison-WesleyPublishingCompany.

2.“How toSolveitbyComputer”,2ndImpressionbyR.G.Dromey,Pearson

Education.

3.“FundamentalsofDataStructures”,Illustrated EditionbyEllisHorowitz,

SartajSahni,ComputerSciencePress.

Courseoutcomes

1.Foragivenalgorithm studentwillabletoanalyzethealgorithmstodetermine

thetimeandcomputationcomplexityandjustifythecorrectness.

2.ForagivenSearchproblem (LinearSearchandBinarySearch)studentwillable

toimplementit.

3.Foragivenproblem ofStacks,Queuesandlinkedliststudentwillableto

implementitandanalyzethesametodeterminethetimeandcomputation

complexity.

4.Studentwillabletowriteanalgorithm SelectionSort,BubbleSort,InsertionSort,

QuickSort,MergeSort,HeapSortandcomparetheirperformanceinterm of

SpaceandTimecomplexity.

5.Studentwillableto implementGraphsearchandtraversalalgorithmsand

determinethetimeandcomputationcomplexity.



PCCCS301P DataStructure&AlgorithmsLab

Hands-onexperimentsrelatedtothecoursecontentsofPCCCS301.

******************************************************************

PCCCS302 ObjectOrientedProgramming

usingC++

3L:0T:4P 5

credits

Pre-requisite ProgrammingforProblem Solving

Objectivesofthecourse:

1.ToimpartthebasicconceptsofObjectOrientedProgramming.

2.TounderstandconceptsaboutClassesandDataAbstraction

3.TounderstandbasicconceptsaboutInheritance.

4.Toenablethem towritealgorithmsforsolvingproblemsusingobjectorientedapproach.

Detailedcontents:

Module1 Lecture:3hrs.

IntroductiontoC++:ObjectOrientedTechnology,AdvantagesofOOP,Input-outputinC++,Tokens,

Keywords,Identifiers,DataTypesC++,Derivesdatatypes.Thevoiddatatype,TypeModifiers,

Typecasting,Constant,Operator,PrecedenceofOperators,Strings.

Module2 Lecture:6hrs.

ControlStructuresandFunctions:Decisionmakingstatementslikeif-else,Nestedif-else,goto,

break,continue,switchcase,Loopstatementlikeforloop,nestedforloop,whileloop,do-whileloop.

PartsofFunction,User-defined Functions,Value-Returning Functions,void Functions,Value

Parameters,Functionoverloading,VirtualFunctions.

Module3 Lecture:12hrs.



Classes and Data Abstraction :Structure in C++,Class,Build-in Operations on Classes,

AssignmentOperatorand Classes,Class Scope,Reference parameters and Class Objects

(Variables),Memberfunctions,AccessorandMutatorFunctions,Constructors,defaultConstructor,

Destructors.

Module4 Lecture:8hrs.

Overloading,TemplatesandInheritance:OperatorOverloading,FunctionOverloading,Function

Templates,ClassTemplates.SingleandMultipleInheritance,virtualBaseclass,AbstractClass,

PointerandInheritance,OverloadingMemberFunction.

Module5 Lecture:11hrs.

Pointers,ArraysandExceptionHandling:VoidPointers,PointertoClass,PointertoObject,Void

Pointer,Arrays.Thekeywordstry,throw andcatch.CreatingownExceptionClasses,Exception

Handling Techniques(TerminatetheProgram,FixtheErrorand Continue,Log theErrorand

Continue),StackUnwinding.

Suggestedbooks:

1. ThinkinginC++,Volume1&2byBruceEckel,ChuckAllison,PearsonEducation

2. MasteringC++,1/ebyVenugopal,TataMcGrawHill.

3. ObjectOrientedProgrammingwithC++,3/ebyE.Balaguruswamy,TataMcGrawHill.

4. StartingOutwithObjectOrientedProgramminginC++,byTonyGaddis,WileyIndia.

SuggestedReferenceBooks:

1. TheC++Programminglanguage3/ebyBjarneStroustrup,PearsonEducation.

2. C++,HowtoProgramme,4e,byDeitel,PearsonEducation.

3. BigC++byCayHorstmann,WileyIndia.

4. C++Primer,3ebyStanleyB.Lippmann,JoseeLajoie,PearsonEducation.

5. C++andObjectOrientedProgrammingParadigm,2ebyDebasishJana,PHI.

6. ProgrammingwithC++,2/ebyRavichandran,TataMcGrawHill.

7. C++ProgrammingBlackBookbyStevenHolzner,DreamtechPress.

Courseoutcomes

Afterthecompletionofcourse,studentscanabletoableto:

1.UnderstandtheconceptsofClass,Object,InheritanceandPolymorphism.

2.ApplyoverloadoperatorsinC++

3.Understandthedifferencebetweenfunctionoverloadingandfunctionoverriding



4.Incorporateexceptionhandlinginobject-orientedprograms

5.Abletousetemplateclasses.

6.Abletowriteobject-orientedprogramsofmoderatecomplexityinC++

PCCCS302P ObjectOrientedProgrammingusingC++

Lab

Hands-onexperimentsrelatedtothecoursecontentsofPCCCS302.

******************************************************************

BSC301 Mathematics-III(Differential

Calculus)

2L:0T:0P 2

credits

Detailedcontents:

Module1 Lecture:6hrs.

SuccessiveDifferentiation,Leibnitz’sTheorem.Limit,ContinuityandDifferentiabilityoffunctionfor

onevariable.

Module2 Lecture:8hrs.

Limit,ContinuityandDifferentiabilityoffunctionforseveralvariables.PartialDerivatives,Euler’s

Theorem forHomogeneousfunctions,Totalderivatives,ChangeofVariables.MaximaandMinima

ofSeveralVariables.MethodsofLagrangeMultipliers.Taylor’sandMaclaurin’sTheorem with

remaindersofseveralvariables.

Module3 Lecture:8hrs.

VectorCalculus:Gradient,DivergenceandCurlofaVectorandtheirPhysicalInterpretations,Vector

Identities.DirectionalDerivatives.Line,Surface and Volume integrals,Application ofGreen’s,

StokesandGaussDivergenceTheorem (WithoutProof).



Module4 Lecture:6hrs.

FirstOrderOrdinaryDifferentialEquations:Exact,LinearandBernoulli’sEquations,Euler’s

Equations,EquationsnotofFirstDegree:EquationsSolvableforP,EquationsSolvableforY,

EquationsSolvableforXandClairaut’sType.

Module5 Lecture:8hrs.

OrdinaryDifferentialEquationsofHigherOrders:SecondOrderLinearDifferentialEquationswith
VariableCoefficients,MethodofVariationofParameters,Cauchy-EulerEquation;PowerSeries
Solutions;LegendrePolynomials,BesselFunctionsoftheFirstKindandtheirproperties.

Module6 Lecture:6hrs.

PartialDifferentialEquations–FirstOrder:FirstOrderPartialDifferentialEquations,Solutionsof
FirstOrderLinearandNon-LinearPDEs.

******************************************************************

HSMC301 TechnicalWriting 3L:0T:0P 3

credits

Objectivesofthecourse:

1.Tounderstandthevarietyofstructureoftechnicaldocuments

2.Toconveyclearly,cogentlyandcorrectly,throughwrittenmedia,thetechnicalaspectsofa

practicetoaudiences.

3.Torecognizeanduseoftheverbalandtechnicalelementsnecessaryforthesuccessful

practiceofscientificandtechnicalcommunication

4.Toworkcollaborativelyandindividuallytoresearch,toanalyze,andtowriteabout,public

debatesregardingtheconductofscienceandtechnology

Detailcontents

Module1 Lecture10hrs.

Introduction:FundamentalsofTechnicalWriting:Need for Clear and Concise Technical

Writing,AttributesofTechnicalWriting,TypesofTechnicalWriting,BenefitsofTechnicalWriting,

Technical,ManagerialandGeneralReaders,ExpressingversusImpressing,CorrectuseofNoun,

Pronoun,Verb,Adjective,Adverbs,TenseandPunctuation.



Module2 Lecture10hrs.

PerformingTechnicalStudies:TypesofTechnicalStudies,GeneralMethodology-Proposinga

Project,Gathering Background Information,Designing TestPlans,Performing Experiments,

Reporting Results.Writing Strategy:Analysis ofReaders,Scope ofWriting,Purpose and

Objective.DocumentOptions:DocumentHierarchy,ReportTypesandSelection.Criteriafor

Good TechnicalWriting:TechnicalContent,Presentation,Language Skills.Writing Style:

ElementsofStyle,ExamplesofWritingStyles,RecommendedStyle,LearntoPrepareEffective

Illustrations

Module3 Lecture10hrs.

FormalReports:The Outline and Introduction (Outline,Title,FrontMatter,Writing the

Introduction),WritingtheBody(WritingaProcedure,DescribingMachines/Processes,Writing

TestResults,Writing the Discussion Section),Closure (Conclusions,Recommendations,

References,Abstract,Back Matter,ReportDistribution,Saving Reports).InformalReports:

Elements ofan InformalReport,Investigation Reports,Service Work,Action Letters and

Proposals.TypicalMemoReports.

Module4 Lecture10hrs.

Review andEditing:TypesofReview andEdit,Review andEditingMethodology,Examplesof

Reviews.OralPresentations:TypesofOralPresentations,Preparation,VisualAids,Impediments

toTechnicalWriting,MaintainingWritingSkills,MeasuringReportResults.

Suggestedbooks:

1.“Engineers’GuidetoTechnicalWriting”,KennethG.Budinski,ASM International.

2.“HandbookforTechnicalWriting”,James H.Shelton,NTCContemporaryPress

3.“TheTechnicalWriter'sHandbook:WritingWithStyleandClarity”,MattYoung,

UniversityScienceBooks

Suggestedreferencebooks:

1.“AGuidetoTechnicalWriting”,T.A.Rickard,FranklinClassics.

2.“TechnicalWriting”,S.Jayprakash,HimalayaPublishingHousePvt.Ltd.

3.“TechnicalWriting”,O.N.Pandey.



Courseoutcomes

1.StudentshouldabletodemonstrateimprovedcompetenceinStandardWritten

English,includinggrammar,sentenceandparagraphstructure,coherence,and

documentdesign(includingtheuseofthevisual),andusethisknowledgeto

revisetexts.

2.Studentshouldidentifyandpracticethestagesrequiredtoproducecompetent,

professionalwritingthroughplanning,drafting,revising,andediting.

3.Itdetermineandimplementtheappropriatemethodsforeachtechnicalwriting

task.

4.Studentslearntopracticetheethicaluseofsourcesandtheconventionsof

citationappropriatetoeachgenre.

******************************************************************

106_IT

PCC-IT301 DiscreteMathematics 3L:1T:0P 4Credits

Objectivesofthecourse

Throughoutthecourse,studentswillbeexpectedtodemonstratetheir
understandingofDiscreteMathematicsbybeingabletodoeachofthefollowing:

1.Usemathematicallycorrectterminologyandnotation.
2.Constructcorrectdirectandindirectproofs.
3.Usedivisionintocasesinaproof.
4.Usecounterexamples.
5.Applylogicalreasoningtosolveavarietyofproblems.

Module1: Lecture6

Sets,Relation and Function:Operationsand Lawsof Sets,Cartesian Products,
BinaryRelation,PartialOrdering Relation,Equivalence Relation,Image of a Set,
Sum andProductofFunctions,Bijectivefunctions,InverseandCompositeFunction,
SizeofaSet,FiniteandinfiniteSets,Countable and uncountableSets,Cantor's
diagonalargumentandThePowerSettheorem,Schroeder-Bernsteintheorem.

Module2: Lecture8

Principles of MathematicalInduction: The Well-Ordering Principle,Recursive
definition,TheDivisionalgorithm:PrimeNumbers,TheGreatestCommonDivisor:



EuclideanAlgorithm,TheFundamentalTheorem ofArithmetic.

Basiccountingtechniques-inclusionandexclusion,pigeon-holeprinciple,permutation
andcombination.

Module3: Lecture8

PropositionalLogic:Syntax,Semantics,ValidityandSatisfiability,BasicConnectives
andTruthTables,LogicalEquivalence:TheLawsofLogic,LogicalImplication,Rulesof
Inference,The use ofQuantifiers.ProofTechniques:Some Terminology,Proof
Methods and Strategies, Forward Proof, Proof by Contradiction, Proof by
Contraposition,ProofofNecessityandSufficiency.

Module4: Lecture8

AlgebraicStructuresandMorphism:AlgebraicStructureswithoneBinary Operation,
SemiGroups,Monoids,Groups,CongruenceRelationandQuotientStructures,Free
and Cyclic Monoids and Groups,Permutation Groups,Substructures,Normal
Subgroups,AlgebraicStructureswithtwoBinaryOperation,Rings,IntegralDomain
and Fields.BooleanAlgebraandBooleanRing,IdentitiesofBooleanAlgebra,Duality,
RepresentationofBooleanFunction,DisjunctiveandConjunctiveNormalForm

Module5: Lecture10

GraphsandTrees:Graphsand their properties,Degree,Connectivity,Path,Cycle,
SubGraph,Isomorphism,EulerianandHamiltonianWalks,GraphColoring,Coloring
mapsandPlanarGraphs,ColoringVertices,ColoringEdges,ListColoring,Perfect
Graph,definitionpropertiesandExample,rooted trees,treesand sorting,weighted
trees andprefixcodes,Bi-connectedcomponentandArticulationPoints,Shortest
distances.

Suggestedbooks:

1.KennethH.Rosen,DiscreteMathematicsanditsApplications,TataMcGraw–Hill
2.Susanna S. Epp, Discrete Mathematics with Applications,4th edition,

WadsworthPublishingCo.Inc.
3.CLLiuandDPMohapatra,ElementsofDiscreteMathematicsAComputer

OrientedApproach,3rdEditionby,TataMcGraw–Hill.

Suggestedreferencebooks:

1.J.P.Tremblay and R.Manohar,Discrete MathematicalStructure and It’s



ApplicationtoComputerScience”,TMGEdition,TataMcgraw-Hill
2.NormanL.Biggs,DiscreteMathematics,2ndEdition,OxfordUniversityPress.

Schaum’sOutlinesSeries,SeymourLipschutz,MarcLipson,
3. DiscreteMathematics,TataMcGraw-Hill

CourseOutcomes

1.Foragivenlogicsentenceexpressitintermsofpredicates,quantifiers,and
logicalconnectives.

2.Foragivenaproblem,derivethesolutionusingdeductivelogicandprovethe
solutionbasedonlogicalinference.

3.Foragivenamathematicalproblem,classifyitsalgebraicstructure
4.EvaluateBooleanfunctionsandsimplifyexpressionsusingthepropertiesof

Booleanalgebra
5.Developthegivenproblem asgraphnetworksandsolvewithtechniquesof

graphtheory.



PCC-CS301:DataStructure&Algorithm

PCC-IT302 DataStructure&Algorithms 3L:0T:4P 5

credits

Objectivesofthecourse:

5.Toimpartthebasicconceptsofdatastructuresandalgorithms.

6.Tounderstandconceptsaboutsearchingandsortingtechniques
7.Tounderstandbasicconceptsaboutstacks,queues,liststreesandgraphs.
8.Toenablethem towritealgorithmsforsolvingproblemswiththehelpof

fundamentaldatastructures

Detailed

contents:

Module1: Lecture

4

Introduction:BasicTerminologies:ElementaryData Organizations,Data Structure

Operations:insertion,deletion,traversaletc.;AnalysisofanAlgorithm,Asymptotic

Notations,Time-Spacetradeoff.

Module2: Lecture

10StacksandQueues:ADTStackanditsoperations:Algorithmsandtheircomplexity

analysis,Applications ofStacks: Expression Conversion and evaluation –

corresponding algorithms and complexityanalysis.ADT queue,Types ofQueue:

SimpleQueue,CircularQueue,PriorityQueue;OperationsoneachTypeofQueues:

Algorithmsandtheiranalysis.

Module3: Lecture6

LinkedLists:Singlylinkedlists:Representationinmemory,Algorithmsofseveral

operations:Traversing,Searching,Insertion into,Deletion from linked list;Linked

representationofStackandQueue,Headernodes,doublylinkedlist:operationsonit

andalgorithmicanalysis;CircularLinkedLists:alloperationstheiralgorithmsandthe

complexityanalysis.

Module4: Lecture12

Searching,SortingandHashing:LinearSearchandBinarySearchTechniquesand

theircomplexityanalysisObjective and properties of differentsorting algorithms:

SelectionSort,BubbleSort,InsertionSort,Quick Sort,Merge Sort,Heap Sort;

Pre-requisiteProgrammingforProblem Solving



PerformanceandComparisonamongallthemethods,Hashing.

Module5: Lecture8

Trees:BasicTreeTerminologies,DifferenttypesofTrees:BinaryTree,Threaded

BinaryTree,BinarySearchTree,AVLTree;Treeoperationsoneachofthetreesand

theiralgorithmswithcomplexityanalysis.ApplicationsofBinaryTrees.BTree,B+

Tree:definitions,algorithmsandanalysis.

Graph:Basic Terminologies and Representations,Graph search and traversal
algorithmsandcomplexityanalysis.



Suggestedbooks:

1.“FundamentalsofDataStructures”,IllustratedEditionbyEllis
Horowitz,SartajSahni,ComputerSciencePress.

Suggestedreferencebooks:

4.Algorithms,DataStructures,andProblem SolvingwithC++”,
Illustrated Edition by Mark Allen Weiss, Addison-Wesley
PublishingCompany.
5.“How to Solve itbyComputer”,2nd Impression byR.G.
Dromey,PearsonEducation.

Courseoutcomes

6.Foragivenalgorithm studentwillabletoanalyzethealgorithms
todeterminethetimeandcomputationcomplexityandjustify
thecorrectness.

7.ForagivenSearchproblem (LinearSearchandBinarySearch)
studentwillabletoimplementit.

8.Foragivenproblem ofStacks,Queuesandlinkedliststudentwill
abletoimplementitandanalyzethesametodeterminethe
timeandcomputationcomplexity.

9.Studentwillabletowriteanalgorithm SelectionSort,BubbleSort,
InsertionSort,QuickSort,MergeSort,HeapSortandcompare
theirperformanceinterm ofSpaceandTimecomplexity.

10.Studentwillable to implementGraph search and traversal
algorithmsanddeterminethetimeandcomputationcomplexity.



PCC-IT303 ObjectOrientedProgrammingusingC++ 3L:0T:4P 5

credits

Objectivesofthecourse:

5.ToimpartthebasicconceptsofObjectOrientedProgramming.

6.TounderstandconceptsaboutClassesandDataAbstraction
7.TounderstandbasicconceptsaboutInheritance.
8.Toenablethem towritealgorithmsforsolvingproblemsusing

objectorientedapproach.

Detailedcontents:

Module1: Lecture:3

IntroductiontoC++:ObjectOrientedTechnology,AdvantagesofOOP,

Input-outputinC++,Tokens,Keywords,Identifiers,DataTypesC++,

Derivesdatatypes.Thevoiddatatype,TypeModifiers,Typecasting,

Constant,Operator,PrecedenceofOperators,Strings.

Module2: Lecture:6

ControlStructuresandFunctions:Decisionmakingstatementslikeif-

else,Nestedif-else,goto,break,continue,switchcase,Loopstatement

likeforloop,nestedforloop,whileloop,do-whileloop.PartsofFunction,

User-definedFunctions,Value-ReturningFunctions,voidFunctions,

ValueParameters,Functionoverloading,VirtualFunctions.

Module3: Lecture:

15

Classes and Data Abstraction :Structure in C++,Class,Build-in

OperationsonClasses,AssignmentOperatorandClasses,ClassScope,

ReferenceparametersandClassObjects(Variables),Memberfunctions,

Accessorand MutatorFunctions,Constructors,defaultConstructor,

Destructors.

Module4: Lecture:

10

Overloading, Templates and Inheritance: Operator Overloading,

FunctionOverloading,FunctionTemplates,ClassTemplates.Singleand

MultipleInheritance,virtualBaseclass,AbstractClass,Pointerand

Inheritance,OverloadingMemberFunction.

Pre-requisite ProgrammingforProblem Solving



Module5: Lecture:

11

Pointers,Arraysand Exception Handling:Void Pointers,Pointerto

Class,PointertoObject,VoidPointer,Arrays.Thekeywordstry,throw

and catch.Creating own Exception Classes,Exception Handling

Techniques(TerminatetheProgram,FixtheErrorandContinue,Logthe

ErrorandContinue),StackUnwinding.

Suggestedbooks:

5. ThinkinginC++,Volume1&2byBruceEckel,ChuckAllison,PearsonEducation
6. MasteringC++,1/ebyVenugopal,TataMcGrawHill.
7. ObjectOrientedProgrammingwithC++,3/ebyE.Balaguruswamy,TataMcGrawHill.
8. StartingOutwithObjectOrientedProgramminginC++,byTonyGaddis,WileyIndia.

SuggestedReferenceBooks:

8. TheC++Programminglanguage3/ebyBjarneStroustrup,PearsonEducation.
9. C++,HowtoProgramme,4e,byDeitel,PearsonEducation.
10. BigC++byCayHorstmann,WileyIndia.
11. C++Primer,3ebyStanleyB.Lippmann,JoseeLajoie,PearsonEducation.
12. C++andObjectOrientedProgrammingParadigm,2ebyDebasishJana,PHI.
13. ProgrammingwithC++,2/ebyRavichandran,TataMcGrawHill.
14. C++ProgrammingBlackBookbyStevenHolzner,DreamtechPress.

Courseoutcomes

Astudentwhosuccessfullyfulfillsthecourserequirementswillhavedemonstrated:

7.Anunderstandingoftheconceptsofinheritanceandpolymorphism.

8.AnabilitytooverloadoperatorsinC++

9.Anunderstandingofthedifferencebetweenfunctionoverloadingand

functionoverriding

10.Anabilitytoincorporateexceptionhandlinginobject-orientedprograms

11.Anabilitytousetemplateclasses.

12.Anabilitytowriteobject-orientedprogramsofmoderatecomplexityinC++



107LT

BSC202
MathematicsIII

(PDE,Probability&Statistics)
3L:1T:0P 4credits

Objectives:

(1) TointroducethesolutionmethodologiesforsecondorderPartialDifferential

Equationswith

applicationsinengineering

(2) Toprovideanoverviewofprobabilityandstatisticstoengineers

Contents:

DefinitionofPartialDifferentialEquations,Firstorderpartialdifferentialequations,
solutionsoffirstorderlinearPDEs;Solutiontohomogenousandnon-homogenous
linearpartialdifferentialequationsofsecondorderbycomplimentaryfunctionand
particularintegralmethod.Second-orderlinearequationsandtheirclassification,
Initialandboundaryconditions,D'Alembert'ssolutionofthewaveequation;
Duhamel'sprincipleforonedimensionalwaveequation.Heatdiffusionand
vibrationproblems,Separationofvariablesmethodtosimpleproblemsin
Cartesiancoordinates.TheLaplacianinplane,cylindricalandsphericalpolar
coordinates,solutionswithBesselfunctionsandLegendrefunctions.One
dimensionaldiffusionequationanditssolutionbyseparationofvariables.

(14lectures)

Probabilityspaces,conditionalprobability,independence;Discreterandom
variables,Independentrandom variables,themultinomialdistribution,Poisson
approximationtothebinomialdistribution,infinitesequencesofBernoullitrials,
sumsofindependentrandom variables;ExpectationofDiscreteRandom Variables,
Moments,Varianceofasum,Correlationcoefficient,Chebyshev'sInequality.
Continuousrandom varibalesandtheirproperties,distributionfunctionsand
densities,normal,exponentialandgammadensities.Bivariatedistributionsand
theirproperties,distributionofsumsandquotients,conditionaldensities,Bayes'
rule. (12lectures)

BasicStatistics,MeasuresofCentraltendency:Moments,skewnessandKurtosis-
Probabilitydistributions:Binomial,PoissonandNormal-evaluationofstatistical
parametersforthesethreedistributions,Correlationandregression–Rank
correlation.Curvefittingbythemethodofleastsquares-fittingofstraightlines,
seconddegreeparabolasandmoregeneralcurves.Testofsignificance:Large
sampletestforsingleproportion,differenceofproportions,Testsforsinglemean,
differenceofmeans,anddifferenceofstandarddeviations.Testforratioof
variances-Chi-squaretestforgoodnessoffitandindependenceofattributes.

(12
lectures)



CourseOutcomes:

Uponcompletionofthiscourse,studentswillbeabletosolvefieldproblemsin
engineeringinvolvingPDEs.Theycanalsoformulateandsolveproblemsinvolving
random variablesandapplystatisticalmethodsforanalysingexperimentaldata.

Textbooks/References:

5. ErwinKreyszig,AdvancedEngineeringMathematics,9thEdition,JohnWiley&

Sons,2006.

6. N.P.BaliandManishGoyal,A textbookofEngineeringMathematics,Laxmi

Publications,Reprint,2010.

7. P.G.Hoel,S.C.PortandC.J.Stone,IntroductiontoProbabilityTheory,Universal

Book Stall,

2003(Reprint).

8. S.Ross,AFirstCourseinProbability,6thEd.,PearsonEducationIndia,2002.

ESC201 BasicElectronicEngineering 3L:1T:0P 4credits

Objectives:

ToprovideanoverviewofelectronicdevicecomponentstoMechanicalengineering

students

Contents

Module1

SemiconductorDevicesandApplications:IntroductiontoP-NjunctionDiodeandV-I

characteristics,HalfwaveandFull-waverectifiers,capacitorfilter.Zenerdiodeand

itscharacteristics,Zenerdiodeasvoltageregulator.RegulatedpowersupplyIC

basedon78XXand79XXseries,IntroductiontoBJT,itsinput-outputandtransfer

characteristics,BJTasasinglestageCEamplifier,frequencyresponseand

bandwidth. (10

lectures)



Module2

Operationalamplifieranditsapplications:Introductiontooperationalamplifiers,Op-

ampinputmodesandparameters,Op-ampinopenloopconfiguration,op-ampwith

negativefeedback,studyofpracticalop-ampIC 741,invertingandnon-inverting

amplifier applications:summing and difference amplifier,unity gain buffer,

comparator,integratoranddifferentiator.

(8lectures)

Module3

TimingCircuitsandOscillators:RC-timingcircuits,IC555anditsapplicationsas

tableandmono-stablemulti-vibrators,positivefeedback,Barkhausen'scriteriafor

oscillation,R-CphaseshiftandWeinbridgeoscillator.

(6lectures)

Module4

DigitalElectronicsFundamentals:Differencebetweenanaloganddigitalsignals,

Booleanalgebra,BasicandUniversalGates,Symbols,Truthtables,logicexpressions,

Logic simplification using Kmap,Logic ICs,half and fulladder/subtractor,

multiplexers,de-multiplexers,flip-flops,shiftregisters,counters,Blockdiagram of

microprocessor/microcontrollerandtheirapplications.

(10lectures)

Module5

ElectronicCommunicationSystems:Theelementsofcommunicationsystem,IEEE

frequencyspectrum,Transmissionmedia:wiredandwireless,needofmodulation,

AM andFM modulationschemes,Mobilecommunicationsystems:cellularconcept

andblockdiagram ofGSM system.

(8

lectures)

CourseOutcomes:



Attheendofthiscoursestudentswilldemonstratetheabilityto

1.Understandtheprinciplesofsemiconductordevicesandtheirapplications.

2.DesignanapplicationusingOperationalamplifier.

3.Understandtheworkingoftimingcircuitsandoscillators.

4.Understandlogicgates,flipflopasabuildingblockofdigitalsystems.

5.LearnthebasicsofElectroniccommunicationsystem.

Text/ReferenceBooks:

1.Floyd,”ElectronicDevices”PearsonEducation9thedition,2012.

2.R.P.Jain,“ModernDigitalElectronics”,TataMcGrawHill,3rdEdition,2007.

3.Frenzel,“CommunicationElectronics:PrinciplesandApplications”,TataMcGraw

Hill,3rd

Edition,2001



ESC202 EngineeringMechanics 3L:0T:2P 4credits

Objectives:

The primarypurpose ofthe studyof engineering mechanics is to develop the

capacitytopredicttheeffectsofforceandmotionwhilecarryingoutthecreative

designfunctionsof engineering.

Contents:

Module1

Statics:ForceSystem,Momentofaforceaboutapointandanaxis;Equivalentforce

andmoment. (7

lectures)

Module2

Equilibrium:Freebodydiagram;equationsofequilibrium;problemsintwoandthree

dimension;planeframesandtrusses.

(6lectures)

Module3

Friction:LawsofCoulombfriction,impendingmotionproblemsinvolvinglargeand

smallcontactsurfaces;squarethreadedscrew;principleofvirtualworkandstability

(8lectures)

Module4

Dynamics:Kinematicsandkineticsofparticlesdynamicsinrectangularcoordinates

cylindricalcoordinatesandintermsofpathvariables.

(6lectures)

Module5

Properties ofareas:Centerofmass;Moments ofinertia;kinematics ofrigid



bodies;Chasle’s Theorem,conceptoffixed vector,velocityand acceleration of

particlesindifferentframesofreferences.Generalplanemotion.

(8lectures)

Module6

Work&EnergyandimpulseandMomentum methodsforparticlesandrigidbodies:

Conservation ofmomentum,coefficientofrestitution,momentofmomentum

equation.

(7lectures)

Courseoutcomes:

Studentswillbeabletoarticulateanddescribe:

7.Relativemotion.Inertialandnon-inertialreferenceframes.

8.Parametersdefiningthemotionofmechanicalsystemsandtheirdegreesof

freedom.

9.Studyoftheinteractionofforcesbetweensolidsinmechanicalsystems.

10.Centreofmassandinertiatensorofmechanicalsystems.

11.Applicationofthevectortheoremsofmechanicsandinterpretationoftheir

results.

12.Newton’slawsofmotionandconservationprinciples.

Text/ReferenceBooks:

1.EngineeringMechanicsbyShames,Pearson’sEducation.

2.MechanicsforEngineers.Beer,F.P.andJohnston.TataMcGrawHill.NewDelhi

3.Engineeringmechanics.Meriam Wileypub.

4.EngineeringMechanics.Timoshenko.McGrawHilllnc.

Practical:



13.Verificationoftrianglelaw&parallelogram lawofforces

14.Verificationofpolygonlawofforces

15.CrankLeverapparatus

16.Verificationofsupportreactionsofasimplysupportedbeam

17.Verificationofconditionofequilibrium ofasystem offorces

18.Verificationofaxialforcesinthemembersofatruss

19.Verificationofequilibrium ofthreedimensionalforces.

20.Determinationofcoefficientoffrictionbetweentwosurfaces

21.Verificationofcentroidofdifferentlaminae

22.Determinationofmomentofinertiaofaflywheel

23.VerificationofNewton’slawsofmotion

24.Verificationofmotionparametersusingconservationofenergy.

*Atleast8experimentsshouldbeperformedfrom abovelist.

ESC201 BasicElectronicEngineering 3L:1T:0P 4credits

Objectives:

ToprovideanoverviewofelectronicdevicecomponentstoMechanicalengineering

students

Contents

Module1

SemiconductorDevicesandApplications:IntroductiontoP-NjunctionDiodeandV-I

characteristics,HalfwaveandFull-waverectifiers,capacitorfilter.Zenerdiodeand

itscharacteristics,Zenerdiodeasvoltageregulator.RegulatedpowersupplyIC

basedon78XXand79XXseries,IntroductiontoBJT,itsinput-outputandtransfer

characteristics,BJT as a single stage CE amplifier,frequency response and

bandwidth. (10lectures)

Module2



Operationalamplifieranditsapplications:Introductiontooperationalamplifiers,Op-

ampinputmodesandparameters,Op-ampinopenloopconfiguration,op-ampwith

negativefeedback,studyofpracticalop-ampIC 741,invertingandnon-inverting

amplifier applications:summing and difference amplifier,unity gain buffer,

comparator,integratoranddifferentiator.

(8lectures)

Module3

TimingCircuitsandOscillators:RC-timingcircuits,IC555anditsapplicationsas

tableandmono-stablemulti-vibrators,positivefeedback,Barkhausen'scriteriafor

oscillation,R-CphaseshiftandWeinbridgeoscillator.

(6lectures)

Module4

DigitalElectronicsFundamentals:Differencebetweenanaloganddigitalsignals,

Booleanalgebra,BasicandUniversalGates,Symbols,Truthtables,logicexpressions,

Logic simplification using Kmap,Logic ICs,half and fulladder/subtractor,

multiplexers,de-multiplexers,flip-flops,shiftregisters,counters,Blockdiagram of

microprocessor/microcontrollerandtheirapplications. (10lectures)

Module5

ElectronicCommunicationSystems:Theelementsofcommunicationsystem,IEEE

frequencyspectrum,Transmissionmedia:wiredandwireless,needofmodulation,

AM andFM modulationschemes,Mobilecommunicationsystems:cellularconcept

andblockdiagram ofGSM system.

(8lectures)



CourseOutcomes:

Attheendofthiscoursestudentswilldemonstratetheabilityto

1.Understandtheprinciplesofsemiconductordevicesandtheirapplications.

2.DesignanapplicationusingOperationalamplifier.

3.Understandtheworkingoftimingcircuitsandoscillators.

4.Understandlogicgates,flipflopasabuildingblockofdigitalsystems.

5.LearnthebasicsofElectroniccommunicationsystem.

Text/ReferenceBooks:

1.Floyd,”ElectronicDevices”PearsonEducation9thedition,2012.

2.R.P.Jain,“ModernDigitalElectronics”,TataMcGrawHill,3rdEdition,2007.

3.Frenzel,“CommunicationElectronics:PrinciplesandApplications”,TataMcGraw

Hill,3rd

Edition,2001

PCC-LT201 IntroductiontoLeatherTechnology 3L:0T:0P 3

Credits

Module:1 (05Hours)

Livestockpopulation,animalmortalityandavailabilityofhidesandsknsinIndia.

Module:2 (12Hours)

StatisticalanalysisofleatherIndustries,Leather,Leatherproducts(National&



InternationalScenario).

Module:3 (05Hours)

Chemicalconstituentsofhidesandskins.

Module:4 (15Hours)

Generalprinciplesinvolvedinraw hideandskinpreservation,assortmentand

theirprocessing,pretanning,tanningandposttanningoperations.

Module:5 (05Hours)

Defectsinleather,Microscopy&Bacteriology

Suggestedbooks:

1.IntroductiontothePrinciplesofLeatherManufacture.By–S.S.Dutta,4th

Edition,ILTA,Kolkata

2.Theory&PracticeofLeatherManufacture.By–K.T.Sarkar,MacmillanIndia

Press,Chennai.


