
 

SYLLABUS of Semester I & II of B.E. 

SEMESTERPATTERN 

 

SEMESTER:FIRST 

                                    Group -A 

1A1ENGINEERINGMATHEMATICS-I 

Aim: 

The aim of this course is to familiarize the prospectiveengineers with techniques in differential 

calculus andequations. It aims to equip the students with standard concepts and tools at an 

intermediate to advanced level thatwill serve them well towards tackling more advanced level of 

mathematics and applications that they would findusefulintheirdisciplines. 

Objectives: 
1.Toidentifyalgebraicproblemsfrompracticalareasandobtain 

thesolutionsincertain cases2.Tounderstandmaximaandminimaconcept. 

3.Tosolvedifferentialequationsofcertain types,includingsystems 

ofdifferentialequationsthattheymightencounterinthesameorhighersemesters. 

CourseOutcomes: 

On completionofthecoursethestudents willlearn: 

- AbletounderstandRolle’s Theoremanditsapplications toEngeeringProblems. 

- Abletounderstandmaximaminimaconcept. 

- AbletoapplyDemoiver’s theoreminvarious concepts ofcomplexnumber. 

- Abletosolvedifferentialequations ofcertain typesthattheymightencounter in 

thesameor highersemester. 

 

SECTION-A 

Unit I:DifferentialCalculus: 

SuccessiveDifferentiation, 

Leibnitz’sTheorem,Rolle’sTheorem,Meanvaluetheorem,ExpansionsoffunctionusingTaylor’s

andMaclaurin’stheorems;IndeterminateForms UsingL’HospitalRule. (8) 

 

UnitII:MultivariableDifferentialCalculus: 

Partialdifferentiation,total 

differentialcoefficients,exactdifferential,Euler’stheoremonhomogeneousfunction,Maxima&Mi

nimaofa functionofseveralconnectedindependentvariables(Lagrange’smultipliers). (8) 

 
UnitIII:ComplexNumbers : 

Demoiver’s theorem and its applications, Hyperbolic and inverse hyperbolic functions, separat ion of 

realandimaginaryparts, Logarithmofcomplexnumbers. 

 

SECTION–B 

Unit IV:-Firstorderand FirstDegreeOrdinaryDifferentialEquations : 

Ordinary differential equations of first order and first degree in variousForms, (Variable 

separable, lineardifferential equation, homogeneousdifferential, exact differential equation) and 

reducible to above forms, methodsofsubstitution. (8) 

 

 

 

 

 

 
 

 



 

UnitV:First orderandHigherDegreeOrdinaryDifferentialEquations: 

Solutionofdifferentialequationoffirstorderandhigherdegreebyvariousmethods. 

ApplicationsofOrdinaryDifferentialEquations: 

Applications of differential equations of firstorder and first degree to the problems on 

orthogonal trajectories andElectricalengineering. (8) 

UnitVI:Sequences andSeries 

    Convergence of Sequence and Series, Test for Convergence, Comparison Test, Ratio Test, Root 

Test, Raabe’s Test,RangeofConvergence. (8) 

 

Text/ReferenceBooks : 

i)Wartikar P.N.,WartikarJ.N.–AtextofappliedMathematics,VolumeI,II,PuneV.G.Prakashan,Pune. 

ii) Grewal B.S.–HigherEngineeringMathematics,(latestEdition),KhannaPublishers. 

iii) KreyszigE.K.–AdvancedengineeringMathematics,JohnWiley. 

iv) RamanaB.V.-HigherEngineeringMathematics,(TMH). 
v) SinghR.R.AndBhattM.-Higher EngineeringMathematics,(TMH). 
vi) N.P.BaliandManishGoyal –Atext bookofEngineeringMathematics,LaxmiPublications. 
vii) VeerarajanT.Engineeringmathematicsforfirstyear,(TMH). 

 

I A 2ENGINEERINGPHYSICS 

Aim: 
ToenablethestudentstocorrelatethetheoreticalprinciplesoffundamentalsofmodernaspectsinPhysics

withapplicationorientedstudies ofengineering. 

 

Objectives: 

Attheend ofthecoursethestudentswould beexposed tofundamental,knowledgein: 

   -Electromagneticphenomenaandwavepropagation. 

   -Interferometrictechniquesinmetrology,communication. 

   -Applicationofquantumphysicstooptical&electricalphenomena. 

   -ApplicationoflasersandFiberOpticsinEngineeringandTechnology. 

   -Conducting,superconductinganddielectricmaterials. 
   -Semiconductingandnewengineeringmaterials. 
   -PhysicsofModernengineeringmaterials. 
    -Applicationofultrasonic’s,acoustics. 

SECTION-A 

Unit I: Solid State Physics: Classification of solids on the basis of energy band diagram, 

Covalent bonds,bound & free electrons, holes, electron and hole mobilities, Intrinsic and 

Extrinsic semiconductors, energybanddiagramforsemi-conductors.FermiandImpuritylevels,semi-

conductorconductivitywithderivation, Law of mass action (only statement), P-N junction diode, 

Zener diode, Light Emitting Diode.Halleffect. (9) 
 

UnitII:ModernPhysics:Planck’shypothesis,propertiesofPhotons,Comptoneffect,De-

Broglie’sconcept of matterwaves, wave particle duality,Heisenberg’s Uncertainty Principle (only 

statement),applicationsofuncertaintyprinciple(electronscannotexistsinthenucleusandbindingenerg

yofelectronin atom),wavefunctionandits significance,timeindependentSchrodingerequation. 

           (7) 

 

   Unit III : Electric and Magnetic Fields : Motionof electron inuniform transverse electric field 

andtransverse magnetic fields, velocity selector (energy filter), positive rays, Bainbridge mass 

spectrograph,Cathoderayoscilloscope:blockdiagramandworkingofeachblock.          (7) 

 

 

 

 

 

 

 

SECTION-B 



 

 

 

Unit IV: Interference and Diffraction: Fundamental condition of interference, thin film 

interference due 

toreflectedlight,Newton’sring;equationforradiusofbrightanddarkrings,determinationofwavelength

,R. 

I. of medium using Newton’s ring.   Fresnel and Fraunhoffer class of diffraction, single slit 

diffraction,plane transmission grating; construction and determination of wavelength of light 

using grating, dispersivepowerofgrating. (7) 

 

UnitV:Fibre OpticsandLASER:Principle andconstructionofopticalfibre, acceptance angle 

andacceptance cone numerical aperture, types of optical fibres and refractive index profile, 

attenuation inoptical fibres, different mechanisms of attenuation, application of optical fibres.; 

LASER: spontaneous andstimulated emission of radiation, Pumping, Optical Pumping, Ruby 

LASER (Construction and 

Working),Characteristics&ApplicationsofLaserinIndustrial,MedicalandScientificfield.                                                                                                        

(7) 

 

Unit VI: Acoustics: Sound waves, reflection of sound waves, defects due to reflected sound 

(echo 

andreverberation),absorptionofsound,Sabine’sformulaforreverberationoftime,Factorsaffectingarc

hitecturalacousticsanditsremedies. 

Ultrasonics:Ultrasonicwaves,ProductionofUltrasonicwaves(piezo-

electricandmagnetostrictionmethods), properties of Ultrasonic waves and applications.Fluid 

dynamics: Viscosity, Stoke’s law, liquidflow (streamline and turbulent), flow of liquids through 

a capillary tube (Poiseuille’s equation), Continuityequation,Bernoulli’stheorem(onlyderivation).     

(7) 

 

 I A 6ENGINEERINGPHYSICS–Lab. 

Practicals: 

1) DeterminationofBandgapenergyofsemiconductor. 

2) Tostudytheforwardandreversecharacteristics ofP-N junctiondiode. 

3) Tostudythereversecharacteristics ofZenerdiode. 

4) TostudytheforwardcharacteristicsofLightEmitting Diode. 

5) TodeterminethewavelengthofmonochromaticlightbyNewton’s Ringsmethod. 

6) Determinationofwavelengthofspectrallinesusingdiffractiongrating. 
7) Determinationofgratingelement ofa diffractiongratingusingLASERbeam. 
8) Studyof HallEffect 
9) AmplitudeandfrequencymeasurementofacsignalusingCRO 

10) StudyofCRO 

11) DeterminationofunknownfrequencyofacsignalusingLissajiousspattern 

12) Todetermineresolvingpoweroftelescope 

13) DeterminationofPlanck’sconstantusingphotocell 

14) Todeterminethecoefficientofviscosityofwaterbycapillaryflow. 

15) Todeterminethespecificcharge(e/m)ofelectronbyThomsonmethod. 

16) ExperimentonthebasisofNonDestructiveTesting.(Note: Minimum08experiments shall beconducted) 

TextBooks: 

1) M.N.Avadhanulu&P.G.Kshirsagar:Engineering Physics,S.ChandPub.,2008 

2) Dr. (Mrs.)S. D.Wakde&J. S.Bakare:EngineeringPhysics, SSGMCOE,2004 

ReferenceBooks: 

1) R.K.Gaur &S.L.Gupta:EngineeringPhysics,DhanpatRai&Sons. 

2) HitendraK.Malik&A.K.Singh:EngineeringPhysics,TataMcGrawHill 

3) Beiser:MordernPhysics,TataMcGrawHill 

4) Mani&Mehta:MordernPhysics,AffiliatedEast-West Press 

5) N.Subrahmanyam,Brijlal,M.N.Avadhanulu:ATextBookofOptics,S.Chand&Company. 

 

 



 

 

 

1A3 ENGINEERING MECHANICS 

CourseObjectives: 

 

Students willbetaught- 

 

1. ConceptsrelatedtoForcesanditseffects,resolutionandcompositionofcoplanarforces. 

2. Application ofprinciplesofstaticstothesystemofrigidbodies. 

3. Analysisofsimplestructuresliketrussesandbeams. 

4. Conceptsrelatedtofriction,itsapplication. 

5. Conceptsrelated tocentroid, momentofinertia, radiusofgyration and productofinertia and 

itsapplication. 

6. Conceptsrelatedtokinematicandkineticequations,anditsapplicationstovarious types ofmotion. 

7. Conceptsrelated toconservation ofmomentumandlaws ofimpacts. 

Course Outcomes: 

 

Attheendofcoursestudentswillbeableto- 

1. Composeandresolvetheforcesalong withitseffect. 

2. Applyprinciples ofstaticstothesystemofrigidbodies andanalysesimplestructures. 

3. Calculatefrictionalforcesforsimplecontact, wedgesandbeltfriction. 

4. Locatecentroidandcalculatemomentofinertia. 

5. Calculatevariouskinematicquantities. 

6. Solvetheproblems using differentkineticequationsrelatedtodirectandinterconnected particles. 

7. Applyprincipleofconservationofmomentumandlaws ofimpact. 

 

SECTION-A 

UNIT-I(STATICS): 

Resultant:Conceptofaforce,forcesystems,momentof 

aforceaboutapoint,couple,resolutionandcompositionsofcoplanarforcesystem. 

Equilibrium:Free-bodydiagrams,equationsofequilibrium,problemsofequilibriuminvolvingco-

planarforcesystemactingon aparticle,rigid bodyandsystemofrigidbodies.    (09) 

UNIT-II(STATICS): 

Trusses:Definitions,assumptions,types,Analysisofsimpleplaneperfecttrussesbymethodofjointsand

methodofsection. 

Friction:Definitionsoffriction,types,angleoffriction,angleofrepose,coneoffriction,Coulomb’slaw

soffriction.Applicationstosimplecontactfriction,wedgesandbeltfriction(09) 

 

UNIT-III : Centroid, First Moment of Area, Problem on Centroid of composite sections, 

Second Moment of Area,Radius of Gyration,product of inertia, perpendicular and parallel axis 

theorem, polar moment of inertia, radius ofgyration,Definition 

ofprincipalaxesandprincipalmomentofinertia. (07) 

 

SECTION-B 

 

UNIT-IV (DYNAMICS-KINEMATICS): 

Definitions of displacement, velocity and accelerationand theirrelations, rectilinear 

motionundervariable 

&constantaccelerations,curvilinearmotionusingrectangularcoordinates,normalandtangentialcomp

onents(involvesProblemsoncalculationoftotalacceleration,radiusofcurvatureandprojectilemotion).

 (06) 

 

 

 
 



 

 

UNIT-V (DYNAMICS–KINETICS): 

Kinetics of rectilinear, curvilinearand rotatory motion of a particle actedupon by a force system, 

Application ofD’Alembert’sprinciple, concept of dynamic equilibrium, rectilinear motion 

ofseveral interconnected particles, androtation ofrigidbodyaboutafixedaxis. (07) 

 

UNIT-VI (DYNAMICS –KINETICS): 

Application ofwork-energy equation and impulse-momentum equation, law of conservation of 

momentum foraparticleandasystemofparticlesinarectilineartranslation,directcentralimpact, 

collisionoftwoparticles,coefficientofrestitution. 

 

TEXTBOOKS: 

1) BhattacharyyaBasudeb, EngineeringMechanics,OxfordUniversityPress. 

2) Bhavikatti,S.S.andRajashekarappa,K.G.,EngineeringMechanics,NewAgeInternationalPub

lishers,NewDelhi. 

 

REFERENCEBOOKS: 

1) Singer, F.L.,EngineeringMechanics, HarperCollinsPub.,Singapore 

2) Timoshenko, S.P.andYoung, D. H.,EngineeringMechanics, McGraw-

HillInternationalC.,Auckland. 

3) Beer,F.P.andJohnston,E.R.,VectorMechanicsforEngineers,McGraw-

HillInternationalC.,Auckland. 

4) Shames,I.H.,EngineeringMechanics,P.H.I.Pvt.Ltd.,NewDelhi. 

 

1A7ENGINEERINGMECHANICS–Lab. 

 

CourseObjectives: 

Students willbetaught- 

1. Performanceofpracticalsbasedonconceptsrelatedtoengineeringmechanics. 

2. WorkingofLiftingMachines 

Course Outcomes: 

Students willbeableto- 

1. Provetheconceptsrelatedtoengineeringmechanics. 

2. Calculateliftingmachineparameters. 

3. Performgraphicalanalysisofforcesystems andsimplestructures. 

 

PRACTICALS: 

(Twocompulsorygraphicalsolutionstotheproblemsofstatics) 

1. LawofPolygonofforces 

2. Reactionsatthesupports ofsimplebeam. 

3. ForcesinmembersofJibcrane. 

4. Determinationofcoefficientoffrictiononinclinedplane. 

5. DeterminationofCoefficientofcoilfriction. 

6. Determinationoflawofmachineforscrewjack/differentialaxlewheel/singleanddoublepurc

hasecrab(foranytwomachines). 

7. Determinationofmassmomentofinertiaofflywheel 

8. Determinationofgravitationalaccelerationbycompoundpendulum. 

 

 

 

 

 

 

 

 

 

 



 

 

1A4COMPUTERPROGRAMMING 

 

Aim: The course is aimed at impart knowledge to analyze, solve, design and code real-life 

problems using Clanguage 

 

CourseOutcomes:Attheend ofcourse,thestudentswillbeable- 

 Toexplainfundamentalconceptsofcomputerandcomputing. 

 Totestand executetheprogramsand correctsyntaxandlogicalerrors. 

 Toimplementconditionalbranching,iteration andrecursion. 

 Tousearrays,pointersandstructurestoformulatealgorithms andprograms. 

 Torecognizevariousproblem solvingtechniquesandcomputerapplications. 

 Toapplyprogrammingconcepts tosolvereallifeproblems. 

 

UNIT I: Fundamental of the Computer and Computing Concepts : Generation of computers, 

Classification ofcomputers, Basic Anatomy of Computer System, Input Devices, Processor, 

Output Devices, Memory Management,Types of Computer Software, Overview of Operating 

system, Networking Concepts, Microsoft Office, 

Numbersystems:Decimal,Binary,Hexadecimal,Octal,ConversionofNumbers,BinaryArithmeticOp

erations,ProgrammingLanguages,Logicgates (8) 

 

UNIT II: C Fundamentals : Introduction, Importance of C, Basic Structure of C Programs, 

Program 

execution,BasicprogramsbasedonCsuchasPrintingMessage,Addingtwonumbers,Interestcalculatio

ns,Useofsubroutines, math function. C tokens, Keywords and Identifiers, Character set, Data 

Types, Constant and Variables,DeclarationofVariables,Declaration ofStorageClass (8) 

 

UNIT III: Operators, Expression and Input-Output operation : Operators, Types of 

Operators: Arithmetic,Relational,Logical,Assignment,Increment-

decrement,Conditional,Bitwise,Special.Arithmeticexpression,Evaluationof 

Expression,Precedenceof Arithmetic Operators,Input-

OutputOperation:ReadingandWritingCharacter,FormattedInput,FormattedOutput. (8) 

 

UNIT IV: C Control constructs : Decision-making using if, if-else, nested if, else if ladder and 

switch-casestatements,?:Operator,GotoStatement,Loopsusingfor,while,do-

whilestatements,breakandcontinuestatements,JumpsinLoops,ConciseTestExpressions. (8) 

 

UNITV:Array,StringsandStructures:Introductiontoarray,OneDimensionalArray:Declaration&

Initialization,TwoDimensional:Declaration&Initialization,MultiDimensional,Strings:Declaration

andInitialization, Reading String from terminal, Writing String to Screen, Putting Strings 

together, Comparison of TwoStrings, String-Handling Functions, Table of Strings, Other features 

of String, Structures – Define, Declaration,Accessingthemembers ofastructure (8) 

 

UNIT VI: User Defined Functions, Pointers and File Management :Functions, Need for User 

defined Functions,Multi Function Program, Elements of User Defined Functions, Return Values 

and their types, Function Calls,Function Declaration, and Categories of Functions. Definition 

and uses of pointers, Accessing the address of avariable, Introductionto File Management, 

Defining and Opening File, Closing File, Input/output Operations onFile. (8) 

 

 

 

 

 

 



 

TEXTBOOK:EBalagurusamy:Computing Fundamentals&C Programming‖–TataMcGraw-

Hill,2ndEdition . 

 

REFERENCEBOOKS: 

1. PradeepDeyand ManasGhosh,“ComputerFundamentals&ProgramminginC”Oxford 

UniversityPress2006. 

2. KRVenugopalandS RPrasad,“MasteringC”Tata-McGrawHill. 

3. SeymourLipschutz, “DataStructureUsingC”,Tata-McGrawHill. 

4. HerbertSchildt-CCompleteReference(Tata-McGrawHill). 

 

1A8COMPUTERPROGRAMMING-LABORATORY 

 

Based on the Syllabus of 1A4 Computer Programming – Minimum Eight (8) experiments be 

performed preferablycoveringalltheUnits. 

 

1A5WORKSHOPPRACTICE 

 

CourseObjectives: 

• Togivestudents‘handsonexperience’ ofcraftsmanship. 

• Tomakestudentsfamiliarwithdifferentworktrades. 

• Todevelop quality&safetyconsciousness amongstthestudents. 

• Todevelopawarenessoffiresafetyamongstthestudents. 

• Todeveloprespect towardslaborworkamongstthestudents. 

• .Todevelop skillsetsforcreatingentitiesfromprimitiveengineeringmaterials 

• Todevelopskill setsforestablishinconnectionsthroughwiresandcables. 

• This exercise also aims at inculcating respect for physical work and hard 

labor in addition tosome 

valueadditionbygettingexposedtointerdisciplinaryengineeringdomains. 

 

Course Outcomes: 

 Uponcompletionofthiscourse,thestudentswillgainknowledgeofdifferentmanufacturingproc

esseswhicharecommonlyemployedinindustry. 

 Uponcompletionofthiscourse,thestudentswillbeabletofabricatethecomponentsusingvarious

manufacturingtechniques. 

 Thestudentswillbeconversantwith theconceptofdimensionalaccuracyandtolerances. 

 

PERFORMANCE: 

Studentsshould performminimumsixjobs outoffollowing : 

 

I) SMITHY: Introduction to smithy operations like upsetting, drawing ,bending, Forming; Tools- 

hammer, hot andcoldchisels,swages,drifts,flatters,tongs,anvils andvarioussmithy 

tools&equipments,theiruse.ForgingPrinciple,forgewelding, useofforgedparts. 

One job on smithy: Job involving upsetting, drawing down, flattering. Change of cross sectional 

area like round torectangularormaking a ring from a round bar, S – Hook,forming suchas a 

square / hexagonal headed bolt, hooketc. 

 

II) FITTING: Introduction to different fitting tools. Use and setting of fitting tools for marking, 

center punching,chipping,cutting,filing,drilling,their use,differentmeasuringtools,Files–

MaterialandClassification. 

One job on fitting: involving operations like marking, filing, hacksaw cutting, drilling and 

tapping, making simpleassemblies likeamale-femaletypepair 

 

 

 

 



 

III) TAPS & DIES: introduction to Taps & Dies, Different sizes of Taps & Dies their uses, 

holding instruments oftaps&dies. 

One job on taps & dies: Job involving, External and internal threads on plate or pipe, marking, 

center punching,cutting,filing, drilling 

IV) SHEET METAL: Introduction to sheet metal tools, their use, different sheet metal joints, 

soldering, surfacedevelopment. Specifications of metal sheets, Surface coatings; Operations like 

cutting, bending, folding, punching,riveting;Joiningbybrazingandsoldering. 

 

One job on sheet metal: Job involving soldering operation like marking ,cutting, bending, 

joining operations ofsmallsheetmetalparts.Typicalexamples:sheetmetaltray, funnel,dustbin,etc. 

V) WELDING :Classification & brief introduction to welding processes- Arc, Gas and 

Resistance. Definition ofwelding, brazing and soldering processes, and their applications. Oxy-

Acetylene Gas welding process, Equipmentand Techniques, Type of flames and their 

applications. Manual metal arc welding technique and equipment, AC andDC welding 

Electrodes, constituents and functions of Electrode coating. Welding positions. Type of welding 

joint.Commonweldingdefectssuchascracks,undercutting, slaginclusions,Porosity 

One job on welding: Job consisting of edge preparation for arc welding of different parts like 

lap welding oftwoplates,buttweldingoftwoplates andweldingtojoinplatesatrightangles. 

VI) CARPENTRY :Brief study of various hand tools like chisel, saw ,planer. Timber, definition, 

engineeringapplications, seasoning and preservation, plywood and ply boards. Use of marking 

tools & hand tools such 

asmarkinggauge,trysquares,steelrules,saws,jackplane,etc.Useofpowertools,safetyprecautions. 

One job on carpentry: Job like preparing a wooden joint; involving operations likewood sizing, 

planning,marking, sawing, chiseling and groove making. Use and setting of hand tools like hack 

saw, jack plane, chisels andgauges for construction of various joints like T – Lap joint, Bridle 

joint ,Corner mortise joint, Dovetail / butt jointsuchasatray,frameetc. 

VII) MACHINETOOLSANDPROCESSES:Introductiontodifferentmachiningtools,differentme

asuringtools. 

One job on Lathe: Job involving marking, metal removing showing basic operations like plain 

turning, facing, stepturningetc. 

VIII) FOUNDARY:Moldingsand,preparationofmoldingsand,pattern,core,runner,risercope&dragbox. 

One jobonmolding:Preparationofsandmouldwithpattern,corewithrunnerriser 

IX) PRINTEDCIRCUITBOARDS:PCBetchinganddrilling,tinningandsolderingtechniques.Asse

mblyofElectroniccomponentsontheprintedcircuitboard(PCB). 

Onejob ofPCBdesign:Jobinvolving developmentofPCBforelectroniccircitwhichcomprises 

oflayoutdesign,masking,etching,drilling, tinning&componentsoldering. 

X) PLASTICINJECTIONMOULDING:Introduction,principle,equipment&itsoperation,moul

dintroduction&setting,Safetyprecautions anddemonstrationofplasticinjectionmoldingprocess 

(Demonstration) 

 

 

 

 

 

 

REFERENCES : 

1. B.S.Raghuvanshi,ACourseinWorkshopTechnology,Vol–I,DhanapatRaiandSons. 

2. HajaraChoudhari,ElementsofWorkshopTechnology, Vol –I, Media Promoters. 

3. GuptaandKaushik,WorkshopTechnology,Vol –I,NewHeights. 



 

4. Chapman,WorkshopTechnology, Vol–I,TheEnglishLanguageBookSociety. 

5. H.S.Bawa,WorkshopTechnology, Vol.-I,TMHPublications,NewDelhi. 

6. S.K.HajraChoudhary,ElementsOfWorkshop Technology,MediaPromoters&PublishersPvt.Ltd, 

7. WorkshopTechnology,VolI,IIand III,ChandolaS.P.,OxfordandIBHPublishingCo.Pvt.Ltd.,NewDelhi. 

8. K.T.Kulkarni,IntroductiontoIndustrialSafety,K.T.Kulkarni,PuneReferenceBooks 

9. HwaiyuGeng,ManufacturingEngineeringHandbook,McGrawHill PublishingCo.Ltd. 

10. LawrenceE.Doyle, ManufacturingProcessesandMaterialsforEngineers,PrenticeHallInc. 

NOTE :Journal should be prepared and submitted based on information of tools and equipments 

used, jobsprepared by using various tools, equipments, machines in the abovetrades of 

performance sections. The term workshall be assessed based on a) the record of attendance, b) 

Term work done, c) the written/ practical / oral tests on 

thetermworktodecidethedepthofunderstanding.Thetermworkistobeassessedweekly. 

PRACTICAL EXAMINATION: 

Practical examination will consists of actual preparation of one job from any of the above 

performance sections.Duration of examination will be 3 hrs. Total marks are 25, out of which 15 

marks are for job preparation and 

10marksforvivavocewhichshouldbeconductedwhenthestudentsareonjob. 

*********** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER:SECOND 

GroupB 

IB1 ENGINEERINGMATHEMATICS-II 

Aim: 



 

The aim of this course is to familiarize the prospective engineers with techniques in integral 

calculus, algebra. 

Alsotoequipthestudentswithstandardconceptsandtoolsatanintermediatetoadvanced 

levelthatwillservethemwelltowardstacklingmoreadvanced 

levelofmathematicsandapplicationsthattheywould find usefulin theirdisciplines. 

Objectives: 
. 

1. Tofindsolutionofsimultaneous equationsbymatrixmethod. 
2. Tofamiliarizetheprospectiveengineerswithtechniquesin integralcalculus. 
3. TounderstandtheexpansionofFourierseries. 
4. Tounderstanddoubleandtripleintegrationandenablethemtohandleintegralsofhigherorders. 
5. Todealwithfunctionsofseveralvariablesthatisessentialinmostbranchesofengineering. 

CourseOutcomes: 

On completionofthecoursethestudents willbeableto: 

1 TheessentialtoolofmatricesandlinearAlgebrainacomprehensiveManner. 

2 EvaluationofIntegralsbyReductionFormulae,GammaandBetaFunction 

3 Usethetool ofFourierseriesforlearningadvancedengineeringmathematics. 

4 UsenewtechniquesDUIS toevaluateIntegralsandTracingofCurves 

TheMathematicaltoolsneededin evaluatingMultipleIntegralsandtheir usage 

SECTION-A 

 

UnitI:Matrices: 

InversebyPartitioning,Rankofamatrix,Rank-

nullitytheorem(withoutproof),Systemoflinearequations;EigenvaluesandEigen Vectors,Cayley-

Hamilton Theorem. (8) 

 

UnitII:Fourierseries: 

Periodic function, Fourier expansion of periodic function in (C, C+2L), half range Fourier 

series,Parseval’sTheorem,HarmonicAnalysis.(8) 

 

     UnitIII:IntegralCalculus: 
Reductionformulae,BetaandGammafunction,Evolutesandinvolutes. (8) 

Section-B 

Unit IV:(a) Ruleofdifferentiationunder integralsign. 

(b) Tracingofcurves(Cartesian,Parametricandpolarforms) 

(c) Rectification(Cartesian,Parametricandpolarforms). (8) 

 

UnitV:MultivariableIntegralCalculusI: 
 Double Integrals, Cartesian, Change of Order of Integration, Change of Variables (Cartesian 
to polar coordinates),EvaluationofareabyDoubleIntegration.. (8) 

 

    UnitVI:MultivariableIntegralCalculusII: 

    Triple integrals, Cartesian, transformation to spherical polar coordinates, Volume by Triple 

Integration, MeanandRMSValueTheorem. (8) 

 

 

 

 

 

 

Text/ReferenceBooks : 

i) WartikarP.N.,Wartikar J.N–Atextofapplied Mathematics,VolumeI,IIPuneV.G.Prakashan,Pune. 

ii) Grewal B.S.–HigherEngineeringMathematics,(latest Edition),KhannaPublishers. 

iii) KreyszigE.K.–AdvancedengineeringMathematics,JohnWiley. 

iv) RamanaB.V.-HigherEngineeringMathematics,(TMH). 



 

v) SinghR.R.AndBhattM.-Higher EngineeringMathematics,(TMH). 
vi) N.P.BaliandManishGoyal –AtextbookofEngineeringMathematics,LaxmiPublications. 

vii) VeerarajanT. -Engineeringmathematicsforfirstyear,(TMH) 
 

1B2ENGINEERINGCHEMISTRY 

             

Aim: 
 

Toimpartthesoundknowledgeontheprinciplesofchemistryinvolvingthedifferentapplicationorien

tedtopics requiredforallengineeringstudents. 

 

Course Objectives: 

1. Toprovidethefundamentalbackgroundrequired forindustrialsetups. 

2. Toprovidetheexposureforconductingtheexperimentsinviewofengineeringaspects. 
3. Toprovidetheknowledgeaboutpropertiesofmaterialsandtheirapplications. 
4. Toutilizetheknowledgeaboutpolymer 

andengineeringmaterialstowardsdifferentapplications 
5. Toprovidetheknowledgeaboutimportanceoffuelsandlubricants 

6. Toprovidetheknowledgeaboutanalyticaltechniques. 

 

CoursdOutcomes: 

 

1. Applytheknowledgeofchemistryinsofteningprocessesinvolvedinwatertechnology. 

2. Identifyvarioustypesofcorrosionand

 methodstoprotectthemetallicstructuresformc

orrosiveenvironment 

3. Understandingoftheenergystoragesystem(battery) . 

4. Applytheknowledgeof 

usefulengineeringmaterialssuchascement,lubricants,ceramics,refractoriesandnano

materialsbasedontheirproperties. 
5. Developthetechniqueinvolved in themanufacturing processofcement 
6. Applytheknowledgeaboutthepropertiesofchemicalfuelsforthegenerationofpower. 
7. Applytheknowledgeofvariouspolymericmaterial,theirsynthesisandapplications. 

8. Identifyvariousphasesofmaterialatdifferentthermodynamicsvariables. 

9. Identificationandanalysisofmaterialsbyusingadvancedanalyticaltechniques. 

 

 

 

SECTION-A 

 

UnitI:WaterTreatmentand Analysis:                                                              [8Hrs.] 

Hardness of water: Types of hardness, Unit of hardness, Determination of hardness of water by 

EDTAmethod.Disadvantagesof hardofwater,Boilertroubles:Scale andSludge formation,Caustic 

embritlement,Priming & Foaming, Boiler corrosion. Softening of water by Zeolite process, Ion 

exchange process and ReverseOsmosis (RO).Numericalproblemsbasedoncalculations 

ofhardness andZeoliteprocess. 

 

UnitII:CorrosionandEnergy storagesystem:                                                [8 

Hrs.]Corrosion:Introduction,Dry&Wetcorrosionandtheirmechanism,Typesofcorrosion:Pit

tingcorrosion,waterlinecorrosion,inter-granularcorrosion,GalvanicandStress 

corrosion.PillingBedworthrule. 



 

 
CorrosionControl:a)Designandmaterialselectionb)Cathodicprotection,c)Protectivesurfacecoat
ings-HotDipping(GalvanizingandTinning). 
Energystoragesystem:Basicprinciplesofbatteries&theirtypes,Construction,workingand

applicationsoflithium-ionbattery,Ni-Cdbattery. 

 
UnitIII:EngineeringMaterials: [8Hrs.] 

Cement:Rawmaterials,Ingredientsofcementandtheirfunctions,Wetprocessofmanufacturingofce

ment,Properties ofcement:Setting&Hardening,Heatofhydration&Soundness ofcement. 

Lubricants: Introduction, Functions of Lubricant, Classification of lubricant: Thick 

Film, Thin Film & ExtremePressure lubrication. Physical Properties of lubricants 

(Definitions): Viscosity & Viscosity index, Flash & Fire point,Cloud&Pourpoint, 

Carbonresidue. 

IndustrialMaterial:Definition,propertiesandApplicationsofceramics&refractories,Nano

material. 

 

SECTION-B 

Unit IV:EnergyScience: [8Hrs.] 

Introductionofchemicalfuelsitsclassification,Calorificvalue:Gross&Netcalorificvalues,and

itsrelation. Analysis of coal: Proximate & Ultimate analysis and their significance, 

Characteristic of Good fuel, Cracking ofpetroleum fractions, use of gasoline and diesel in 

IC engine. Knocking, octane number, cetane number. 

Numericalbasedoncombustion(MasstoMass,VolumetoVolume andless airsuppliedtype) 

 
Unit V:Polymerchemistry: [8Hrs.] 

Introduction and Classification of polymers, Methods of polymerization: Addition 

polymerization:- Free radical,Cationic & Anionic mechanism of polymerization, 

Preparation, properties and uses of Polyethylene, Poly vinylchloride, Teflon. 

Condensation polymerization: Preparation, properties and uses of 

Bakelite.Thermosetting 

&Thermoplastic,Rubber:Naturalrubber,Drawbacksofnaturalrubber&Vulcanization.Synt

heticrubbers:Preparation, Properties & Applications of - Styrene rubber, Nitrile rubber, 

Butyl rubber. Biodegradable 

polymers:propertiesandapplications,Conductingpolymers:Introduction,typesofconductin

gpolymer andtheir examples. 

 

Unit VI: PhaseruleandSpectrophotometrictechniques: [8Hrs.] 

Phase rule: Gibb’s Phase rule, Explanation of the terms: Phase, Components and Degree of 

Freedom, Application of Phaserule to One Component System (Water System), Condensed 

phase rule and its application to two component system (Bi-Cd). 

Spectrophotometrictechniques: 

Qualitativeandquantitativeanalysis,Principlesandinstrumentationofspectrophotometry:U

.Vand.IRspectroscopy. Principle & instrumentation of NMR spectroscopy.Applications 

of spectroscopy technique. Surfacecharacterizationtechnique:X-raydiffraction. 

 



 

TEXTBOOKS: 

(1) “ATextBookofEngineeringChemistry”-S.S.Dara.(S.Chand). 
(2) “EngineeringChemistry”-Jain&Jain.(DhanpatRai&Sons). 
(3) A TextbookofEngineeringChemistryShashiChawla. 

 

REFERENCEBOOKS: 

1 “ATextbookonExperiments&CalculationsinEngineeringChemistry-

S.S.Dara.(S.Chand). 

2 “Text bookofEngineering&Technology”Vol I&II-Rajaram&Kuriacose. 
3 “AText BookofPolymerScience&Tech”-VGowarikar. 
4 NanotechnologyFundamentalsandApplications:ManasiKarkare,IKInternationalPub 
5 Fundamentalsofmolecularspectroscopy:C.N.Banwell. 
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