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BE-301 ENGINEERING MATHEMATICS -1
Unit |
Numerical analysis:Errors& Approximations, Solution of Algebraic &Trancedental Equations
(RegulaFalsi ,Newton-Raphson, Secant Method), Solution of simultaneous linear equatins by
GaussElimination, Gauss Jordan, Crout’s methods , Jacobi’s and Gauss-Siedel Iterative methods
Definite Integrals : Definite Integrals as a limit of a sum, its application in Summation of Series.

Unit 11

Calculus :Expansion of functions by Maclaurin’s and Taylor’s theorem. Partial differentiation,
Euler’stheorem and its application in approximation and errors, Maxima and Minima of function oftwo
variables, Curvature : Radius of curvature.

Unit 111

Differential Equations : Solution of Ordinary Differential Equations(Taylor’s Series, Picard’s
Method, Modified Euler’s Method, Runge-KuttaMethod,Milne’s Predictor & Corrector method),
Correlation and Regression, Curve Fitting (Method of Least Square).Linear Differential Equations
withConstant Coeflicients, Cauchy’s Homogeneous differential Equation, Simultaneousdifferential
Equations, Method of Variation of Parameters

Unit IV

Matrices :Rank, Nullity, Solution of Simultaneous equation by elementary transformation,
Consistency of System of Simultaneous Linear Equation, Eigen Values and Eigen Vectors, Cayley-
Hamilton Theorem and its Application to find the inverse.

Unit V

Graph Theory : Graphs, Subgraphs, Degree and Distance, Tree, cycles and Network,
Algebra of Logic, Boolean Algebra, Principle of Duality, Basic Theorems, Boolean
Expressions and Functions. Elementary Concept of Fuzzy Logic

References:
1)Higher Engineering Mathematics by B.S. Grewal, Khanna Publication.

2)Engineering Mathematics volume | & 111 by D.K. Jain

3)Engineering Mathematics volume | by D.C.Agrawal
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ME-302 ProductionTechnology

Unitl

Metrology :Standardsof Measurements,Linearandangularinstruments;slipgauges ,comparators,
sinebar,anglegauges,clinometers,tapegauge screwthreadmeasurementslimitgauging, Gaugedesign;
fits andtolerance, VernierCalliper scale, micrometer and vernier micrometer,

Unitll

Moulding&Casting PatternMaking : Patternandpatternmaking, Difference between pattern casting,
function of pattern, pattern material, patternallowances;patterndesignconsiderations,core,core boxes,typesof
patterns, pattern colors, storing of patterns.

Foundry:moldingandcoresands andtheirpropertiesmoldingmachines,centrifugal casting,dyecasting
shelimolding;cupoladescriptionandoperation.Lostwaxmolding; continuouscasting.

Unitl 1l

Forging: forgeable materials, forging temperatures, merits of forging compare with machining and
casting, Theoryandapplicationofforgingprocessesdescription;principle of tolerationofdrop andhorizontal
forgingmachines;General principleofdesigns.

Unitlv

Pressworking: Descriptionandoperationof processes,processof shearing,punching,piercing,
blanking,trimming,perfecting,notching,lanc ing,emboss ing,coining,bending,forginganddrawing
press,tooldies,auxiliary equipment safetydevices.

UnitVv

Welding: Gaswelding,Electric arcwelding,A.C.and D.C. weldingmachinesandtheir
characteristics.Flux,Electrodes,Pressurewelding,electric resistanceweldingspot,seamandbuilt
WQIdi_ng,submergedarcwelding;thermit andTIG&MIGWelding,Brazing GascuttingSpinning:Introductionof
spinning.

References:

1.0.P.Khanna; Production technology Manufacturing process; Dhanpatrai publications.
2.KaushikJP; ManufacturingProcesses;PHI

3.Bawa; ManufacturingProcesses; TMH

4. RaoPN;ManufacturingTech- Foundry,forming welding; TMH

5. RaoPN;ManufacturingTech- Metal cuttingandmachinetools; TMH
6.Chapman;WorkshopTechnology:
7.Begeman;ManufacturingProcess: JohnWiley

8. Raghuvanshi;WorkshopTechnology:;DhanpatRai. 9.
RaviB;Metal Casting- CADanalysis; PHI.
10.HajraChoudhary;WorkshopTechnology: Voll 11.

Pandya& Singh;ProductionEngineering
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AE/ME-303 Thermodynamics

Unitl

Fundamental Concepts and Definitions :
Thermodynamics,Property,Equilibrium,State,Process,Cycle, Zerothlawof thermodynamics, statement
and significance, concept fan Ideal gas, Gas laws , Avogadro ' hypothesis,

Heatandworktransfer.Firstlawof thermodynamics-Statementoffirstlawof thermodynamics,firstlaw
appliedtoclosedsystem, firstlawapp liedtoaclosedsystemundergoingacycle,processesanalysisof closed
system ,flowprocess, flowenergy,steady flow process , Relations for flow processes ,limitations of first
law of thermodynamics.

Unitll

Second lawof thermodynamics ‘heat engine, heat reservoir, Refrigerator ,heat pump ,COP ,EPR,
Available energy ,Carnot’ stheorem Carnot's cycle, efficiency Carnot'scycle,statementofsecondlaw
Reversibleand irreversibleprocesses,consequenceof secondlaw,Entropy,Entropychangeforideal gas, T-S
diagrams,Availabilityand Irreversibility. Gibbs andHelmholtzfunctions

UnitllI

Real gas :Deviationwith ideal gas,Vander-wall’sequation,evaluationof itsconstants,
limitationsoftheequation. Thelawofcorrespondingstates Compressibility factor,Generalized
compressibilitychart, P-V-Tsurface of aReal gas, Thermodynamicsrelations,Maxwell relationsand
thereapplications.

UnitlVv

PureSubstance :Phase,Phase-transfor mations,formationof steam,propertiesof steam,PVTsurface,
HS,TS,PV,PH, TVdiagram,processesof vapormeasurementof drynessfraction,Useof steamtableand
Mollierchart.

UnitV

Airstandard cycles :Carnot,Otto,Diesel,Dual cyclesandtherecomparison,twostrokeand fourstroke
engines,Braytoncycle,nonreactive gasmixture,PV Trelationship, mixtureofidealgases,propertiesof
mixtureof ideal gases,internalenergy, Enthalpyandspecificheatofgasmixtures, Enthalpyofgas- mixtures.

References:

1. P.K.Nag;EngineeringThermodynamics; TMH

2.CengelY; Thermodynamics; TMH

3.AroraCP; Thermodynamics; TMH

4. Thermal EngineeringbyRY adav
5.EngineeringThermodynamicsbyOmkarSinghNewAge International. 6. Basic
EngineeringThermodynamics,Joel,Pearson
7.EngineeringThermodynamicsbyM.Achuthan,PHI India.

ListofExperiments(Pl.expandit):
1. To findmechanicalequivglentofheatusingJoules apparatus

2. Tostudyworkingofimpulseandreactionsteamturbine.
3. Tostudyworkingof Gasturbines .
4. To calculate COPof vapourcompression refrigerationsystemandtoplotonT-s,p-Hdiagrams.
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ME-304 MachineDrawing

UNITI:
Drawingconventions;drawinganddimensioning IScodes,sectional viewsandsectioning,surfacefinish
andtolerances,representationofmachinepartssuchasexternal andinternal threads slottedheads,square

ends,andflat  radial  ribsslottedshaft,splinedshafts,bearings,springs,gears.  Rivetheads and  Riveted
joints,typesofweldedjoints andrepresentation.

UNITII
Basic concept,plottingtechnique,assemblyandblowupof parts,bill of materials,productdata,

Free Hand Sketching : Introduction, Need for free hand sketching. Types of free hand sketches, free hand
sketching of Straight lines, Circle ,Arcs and Curves Ellipse,

UNITIHI

Assembly MachineDrawing : ICenginesparts- pistonandconnectingrods;lathemachineparts:

Tool post, tail stock.

UNITIV

Introductionto Compute AidedDraftingsoftwarefor2Dand3D Modeling,Basic design
concepts,designprocess,stages/phasesindesign,flowchart,
problemformulation,designconsiderations(strength,manufactur ing,maintenance environment,economicsandsafet
y);designfor recycleandreuse,Designandsafety factorsforsteadyandvariableloads,impact andfatigue
considerations, reliabilityandoptimization standardizationindesign..

UNITV
Drawingof componentssubjecttostatic loads: rivetedjoints,weldedjointsthreadedjoints,pin,key
knuckle andcotterjoints, pedestaland footstepbearings,crosshead,stuffing box

References:

1.Bhat,ND;MachineDrawing;Charotar

2. SinghA;MachineDrawing; TMH
3.NarayanaandReddy;MachineDrawing;Newage,Delhi.
4.Agarwalandagrawal;Engineering Drawing; TMH

5. ShigleyJEetal;Mechanical Engineering Design,TMH

6.JohnKC; TextBookOfMachineDrawing;PHILearning

7.Dr.K.K.Dwivedi& Dr. MukeshPandey ,MachineDrawing Design DhanpatRai&co.
8.Er. R.K.Dhawan MachineDrawing. S. Chand

9. Basudev Bhattacharyya; Machine Drawing; oxford university press.

ListofExperiments(Pl.expandit):
1. ComputerAidedDraftingof simplemachineparts
2. 2D &3D modelingof simplesolidshapes
3.Drawingofparts containedinthesyllabus
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AE/CE/ME-305Strength ofmaterials

UNITI
Simple Stress andstrain:stressesinmembersof astructure,axial loading,normal stress,shearstress,bearing stress,
analysisof simplestructures,steppedrods,membersinseriesandparallelstressstraindiagram,

Hooke’slaw,modulusofelasticity, Poisson’s ratio, Rotation between the elastic modulii, Thermal stress and
strain,

UNITII

Compound stressandstrain:principal stresses and principal planes,normal andshearstress, Graphical
method-Mohr’scircle, Mohr’s circle construction for like stresses, unlike stresses, two perpendicular direct
stresses as the state of simple shear,ductileandbrittlefailures,

UNITIHI

Deflection of beam: purebending,symmetricmember,deformationand stress,bendingof compositesections,
eccentric axial loading,shearforceand BMdiagram,relationshipamongload,shearand BM,shear stressesin
beams,strain energy inbending,deflectionofbeams,equationofelastic curve,Macaulay’s method.

UNITIV
Torsioninshafts: stressesinashaft,deformationin  circularshaftangleof twist,stepped-hollow,thin  walled-

hollowtransmissionshafts, comparison of solid and hollow shaft, shafts in series, shaft in parallel, combined
bending and torsion,

UNITV
Theoriesoffailures:maximum  normal  stress&shearstresstheory;maximum  normal  andshearstrain
energytheory;maximum distortionenergytheory; applicationof theoriestodifferentmaterials and

loadingconditions.
Columns: stabilityof structures,Euler’sformulaforcolumnswithdifferentend conditions,Rankin’sformula.

References:

1.Er. R.K.Rajput; Strength of materials; S.Chand& Company PVT.LTD.
2. Rattan;Strengthofmaterials; TMH

3.Nash William;Schaum’sOutlineSeries;Strengthof Materials; TMH.
4.Negi;strengthofmaterials; TMH

5. SinghArbind K;Mechanicsof Solids;PHI

6. Sadhu Singh;Strengthof Materials;KhannaPub.

7.Kamal KandGhaiRC;AdvancedMechanicsof Materials;KhannaPub.

Listofe xperime nts(Pl.expandit):

1. StandardtensiletestonMSandCl testspecimen
2.Direct/crossSheartestonMSandCl specimen

3. Transversebendingtestonwoodenbeamstoobtainmodulusofrupture 4.
Fatiguetest

5.Brinell Hardnesstests

6.Vickerhardnesstest

7. Rockwell hardness test

8.1zod/Charpyimpacttest
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