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Section 1: Engineering Mathematics

Iinear Algebra: Matrix algebra, systems of linear equations, eigenvalues and
eigenvec tors.

Calculus: Functions of single vanable, limit, continuity and differentiability, mean
value theorems, indeterminate forms; evaluation of definite and impmperinte grals;
double and triple integrals; partial denvatives, total denvative, Thylor series (in one
and two vanables), maxima and minima, Fourer seres; gradient, divergence and
cul, vector identities, direc tional dernvatives, line, sufface and volume integrals,
applicationsofGauss, Stokesand Green’s theorems.

Differential equations: Fist orderequations (linearand nonlinear); higherorderlnear
differential e quations with c onstant c o e ffic ie nts; Euler-Cauc hy equation; initial and
boundary value problems; Iaplace transforms; solutions of heat, wave and
Iaplace'sequations.

Complex vanables: Analytic functions; Cauchy-Riemann equations; Cauchy’s
integraltheorem and integralformula; Thylorand Iaurent seres.

Probability and Statistics: De finitions of probability, sampling theorems, conditional
probability; mean, median, mode and standard deviation; random vamnables,
binomial, Poisson and nomal distrib utio ns.

Numerncal Methods: Numerncal solutions of linear and non-lnear algebraic
equations; integration by trapezoidal and Smpson’s rules; single and multi-step
methods fordifferential e quations.

Section 2: Applied Mechanics and Design

Engineering Mechanics: Fee-body diagrams and equilbrum; trusses and frames;
virtual work; kinematics and dynamics of particles and of rigid bodies in plane
motion; impulse and momentum (linear and angular) and energy formmulations,
c ollisions.

Mechanics of Matenals: Stress and strain, elastic constants, Poisson's ratio; Mohr's
circle for plane stress and plane strain; thin cylinders; shear force and bending
moment diagrams; bending and shear stresses; deflection of beams; torsion of
circular shafts; Eulers theory of columns; energy methods; themmal stresses; strain
gauges and msettes; testing of maternals with universal te sting mac hine; testing of
hardnessand impact strength.

Theory of Machines: Displacement, velocity and acceleration analysis of plane
mec hanisms; dynamic analysis of linkages; cams; gears and gear trais; flywheels
and govemors; balancing of reciprocating and rotating masses; gyroscope.

Vibrations: Fee and forced vibration of single degree of frredom systems, effect of
damping; vibration isolation; resonance; cntical speeds of shafts.

Machine Design: Design for static and dynamic loading; failure theones; fatigue
strength and the SNdiagram; principlesof the design of machine elementssuch as
bolted, nveted and welded joints; shafts, gears, mlling and sliding contactbearngs,
brakes and clutc hes, springs.
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Section 3: Fluid Mechanics and Thermal Sciences

Huid Mechanics: Fluid properties; fluid statics, manometry, buoyancy, forces on
submerged bodies, stability of floating bodies; contiol-volume analysis of mass,
momentum and energy; fluid acceleration; differential e quations of ¢ ontinuity and
momentum; Bemouli’s equation; dimensional analysis; viscous flow of
incompressble fluids, boundary layer, elementary turbulent flow, flow through pipes,
head lossesin pipes, bends and fittings.

Heat-'Hansfer Modesofheat transfer, one dimensionalheat conduc tion, resistance
concept and electrical analogy, heat transfer through fins; unsteady heat
conduction, lumped parameter system, Heislers charnts; themmal boundary layer,
dimensionless parametersin free and forced convective heat transfer, heat transfer
conelations for flow overflat plates and through pipes, effect of turbulence; heat
exchanger performance, IMTD and NTU methods; radiative heat transfer, Stefan-
Boltzmann law, Wien's displacement law, black and grey surfaces, view factors,
radiation ne twork analysis.

Themodynamics: Themmodynamic systems and processes; properties of pure
substances, behaviour of ideal and real gases; zermth and fiust laws of
themodynamics, calculation of work and heatin varous processes; second law of
thermodynamics; thermodynamic property charts and tables, avaiabilty and
e ve 1sib ility; the rmo d ynamic relations.

Applications: Power Engineenng: Airand gascompressors; vapourand gas power
cycles,conceptsofregeneration and reheat. IC. Engines: Air-standard Otto, Diesel
and dual cycles. Refrigemtion and airconditioning: Vapour and gas refrigeration
and heat pump cycles; properties of moist air, psychrometric chart, basic
psychrometric processes. Turbomac hinery: Impulse and reaction principles, veloc ity
diagrams, Pelton-wheel, Fancisand Kaplan turbines.

Section 4: Materials, Manufacturing and Industrial Engineering

Engineering Matenals: Structure and properties of engineering maternals, phase
diagrams, heat treatment, stress-strain diagrams forengineering matenals.

Casting, Foorming and Joining Processes: Different types of castings, design of
pattems, moulds and cors; solidification and cooling; rser and gating design.
Plastic deformation and yield cnterna; fundamentals of hot and cold working
processes; load estimation for bulk (forging, rolling, extrusion, drawing) and sheet
(shearng, deep drawing, bending) metal forming processes; principles of powder
metallurgy. Panciplesof welding, brazing, soldering and adhesive bonding.

Machining and Machine Tbol Operations: Me c hanics of machining; basic mac hine
tools; single and multi-point c utting tools, tool geometry and matenals, tool life and
wear;, economics of machining; principles of non-traditional machining processes;
prnciplesof work holding, design ofjigs and fixtures.

Metwology and Inspection: ILimits, fits and tolerances; lnear and angular
measurements; comparators; gauge design; interferometry; form and finish
measurement; alignment and testing methods; tolerance analysis in manufac turing
and assembly.

Computer Integrated Manufactunng: Basic concepts of CAD/CAM and their
integration tools.
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Poduction Planning and Control: Forecasting models, aggregate production

planning, sc heduling, maternals re quire ment planning .
Inventory Contiok: De te ministic models; safe ty stoc k inventory c ontiol syste ms.

Operations Research: Ilinear prmgramming, simplex method, transportation,
assignment, network flow models, smple queuing models, PERTand CPM.



