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syhimhus for Entrance Test fu- admission in #h.0 Machanical Enginesring

-’)38 o tnma,s Paper setter is required Lo set twenty five questions from each section

q,f-f?,/ and students are 'fsqmrca to attempt all the 100 guestions.
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57‘1, Secticn i

mieen trisssas and frames; virtual wark; kinematics and dynamics of particias and of rigid bodies in psvmf‘
me hupulse and momentum {linear and angular) and ensrgy fon

trese and strain, stress-strain retationship and elastic constants. Mans'swhcle for plane slress and

v ihin eylinders; shear force and bending moment disgrams; bending and shear stressos: defleciion of

i of vircular shafts; Euler's theory of columns; strain energy methoils; thermal stresges, Thaory vl
Lohins esplacement, velocity and zoceleration analysis of plane mechanisms: dynamic analysis of slider crent
~chanem, gear traing; flywheels.

Saction-H

FLUND WECHANICS AND THERMAL SCENCES Fluid Mechanics: Fluid properties; fiuid swatics, mancmatiy,
! yocuntrolvolume analysis of mass, momentum and energy; fluid acceleration; differential eguations of

v flow through pipes, head losses in pipes, bends etc. Meat-Transfer: Modes of heat transfer gne
heat conduction, resistance corcept, electrical analogy’ unsteady heat conduction, fins
snloss parameters in free and forced convective heat transfer, various correlations for heat transfer in
. owr 2 plates and through pipes; thermal buundary layer; effect of turbulence; radiative heat transfer, black
il ere surfaces, shape factors, natwork analysis; heat exchanger performance, LMTD and NTU methods.
rpayrnics: Zeroth, First and Second laws of thermadynamics; thermodynamic system and processes;

soie grreversibility and availability; behavicur of ideal and real gases, properiies of pure substances,
alciiaion ef work and heat in idea) processas; analysis of thermodynamic cyctes related to eneygy vonversion

Section-ill

FRODUECTION ENGINEERING and MANUFACTURING TECHMOLOGY Meta! Casting: Design of patterrs, moulds snd
cres sonaitication and cooling; riser and gating design, design considerations. Forming: Plastic deformation aid
vt ooy furdaimentals of hot and cold working processes; load estimation for bulk {forging, rolling, extrision
: and thiset {shearing, deep drawing, bemding) metal forming pracesses; principles of powder matellurgy.
fysivs of welding, brazing and soldering; adhesive bonding; design considerations in welding. Machining
Aachine Toal Operations: Mechanics of machining, single and multi-peint cutting tools, oot geometry and
srials 1ol life and wear; econormics of machining; principles of nan-traditional machining pracesses; princijtes
it holding, principles of design of jigs and fictures, Nen-conventional machining, Welding processes fricion
s5ing friction stir welding  TIG welding, MiG weiding, SAW welding and 1l agvanced welding proceeses

Section-v

oduction Planning snd Contron Ferecasting imodels, @
pt placning. Inventory Control: Daterministic and

iperegate productio
I

a1 planning

robabilistic

4 i stenis, Opeiations Recsarch: Lngar programnding, saoplox and g
{ rent meds], nelwork flow medels, simipis Guepine o odels, PURD
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Syllabus for Electronics & Comm. Engg
_____,_.___________-______._.__________..---_p
Unit-I _ '

Electronic Transport in semiconductor, PN Junction, Diode equation and diode
equivalent circuit. Breakdown in diodes, Zener diodes, Tunnel diode, Semiconductor
diodes, characteristics and equivalent circuits of BJT, JFET, MOSFET, IC
fabrication—crystal growth, epitaxy, oxidation, _lithography, doping, etching,
isolation methods, metalization, bonding, Thin film active and passive devices.

Unit—11
Superposition, Thevenin, Norton and Maxinum Power Transfer Theorems, Network
elements, Network graphs, Nodal and Mesh analysis, Zero and Poles, Bode Plots,
Laplace, Fourier and Z-transforms. Time and frequency domain responses. Image
impedance and passive filters. Two-port Network Parameters. Transfer functions,

Signal representation. State variable method of circuit analysis, AC circuit analysis,
Transient analysis.

Unit—111
Rectifiers, Voltage regulated ICs and regulated power supply, Biasing of Bipolar
Junction transistors and JFET. Single stage amplifiers, Multistage amplifiers,
Peedback in amplifiers, oscillators, function generators, multivibrators, Operational
Amplifiers  (OPAMP)—characteristics  and Applications,  Computational
Applications, Integrator, Differentiator, Wave shaping circuits, F to V and V to F
converters. Active filters, Schmitt trigger, Phase locked loop.
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Unit-IV
Logic families, flip-flops, Gates, Boolean algebra and minimization techniques,
Multivibrators  and clock circuits, Counters—Ring, Ripple. Synchronous,

Asynchronous, Up and down shift registers, multiplexers and demultiplexers,
Arithmetic circuits, Memories, A/D and D/A converters.

Unit—¥
Architecture of 8085 and 8086 Microprocessors, Addressing modes, 8085 instruction
set, 80835 interrupts, Programming, Memory and /O interfacing, Interfacing 81355,
8255, 8279, 8253, 8257, 8259, 8251 with B085 Microprocessors, Serial
communication protocols, Introduction of Microcontroliers (8 bit)—=8031/3051 and
8048. :

Unit—V1

Introduction of High-level Programming Language, Introduction of data in C.
Operators and its precedence, Various data types in C, Storage classes in C,
Decision-making and forming loop in program, Handling character, Arrays in C,
Structure and union, User defined function, Pointers in C, Advanced poiuter. Pointer
to structurcs, pointer to functions, Dynamic data structure, file handling in C,
Command line argument, Graphics-video modes, video adapters, Drawing various
objects on sereen, Interfacing to external hardware via serial/parallel port using C,
Applying C to electronic circuit problems. Introduction to object-oriented
Programming and C++.

Introduction of FORTRAN language, programming discipline, statements to write a
program, intrinsic functions, integer-type data, type statement, IF statement, Data
validation, Format-directed input and output. Subscripted variables and DO loops.
Array. Fortran Subprogram.

Unit—Vil

Maxwell's equations, Time varying fields, Wave equation and its solution,
Rectangular waveguide, Propagation of wave in ionosphere, Poynting vector,
Antenna parameters, Half-wave antenna, Transmission lines, Characteristic of
Impedance matching, Smith chart, Microwave components-T, Magic-T, Tuner.
Circulator isolator, Direction couplers, Sources—Reflex Klystron, Principle of
operation of Magnctron, Solid State Microwave devices; Basic Theory of Gunn,
GaAs FET, Crystal Defector and PIN diode for detection of microwaves.
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Unit—VT1II ‘ ‘
Basic principles of amplitude, frequency and phase modullat:on, Demodulanm_l,
Intermediate frequency and prineiple of superheterodyne receiver, Speclrefl analygls
and signal transmission through lincar systems, Randc;m s1gna‘ls and noise, _‘;\‘Iollse
temperature and noise figure. Basic concepts of information tlic?pry, ]‘Z)1‘g1_tal
modulation and Demodulation; PM, PCM, ASK, FSK, PS_K, ' IllTlC-d%‘{lSl‘OIl
Multiplexing, Frequency-Division Multiplexing, Dz}ta Coxm_m_mlcz}‘hons~—C1rcmts,
Codes and Modems. Basic concepts of signal processing and digital filters.

Unit—IX (a)
Characteristics of solid state power devices—SCR, Triac, UJT, Triggering circuits,

converters, choppers, inverters, converters. AC - regulators, speed control of a.c. and
d.c. motors.

Stepper and synchronous motors; Three phase controlled rectifier; Switch mode
power supply; Uninterrupted power supply.

Unit-IX (b)
Optical sources—LED, Spontancous emission, Stimulated emission, Semiconductor
Diode LASER, Photodetectors—p-n photodiode. PIN photodiode, Phototransistors,
Optocouplers, Solar cells, Display devices, Optical Fibres—Light propagation in
fibre. Types of fibre, Characteristic parameters, Modes, Fibre splicing, Fibre optic
communication system—coupling to and from the fibre, Modulation, Multiplexing
and coding, Repeaters, Bandwidth and Rise time budgets.



Unit=X (a)
1"r‘a}z.s'xfuce.S'wResistance, Inductance Capacitance, Peizoelectric, Thermoelectric,
Hall effect, Photoelectric, Techogenerators, Measurement of displacement, velocily,
acceleration, force, torque, strain, speed and sound temperature, pressure, flow,
humidity, thickness, pH, position. '
Measuring Bquipment—Measurement of R, L and C, Bridge and Potentiometers,
voltage, current, power, energy, frequency/time, phase, DVMs, DMMs, CRO,
Digital storage oscilloscope, Logic probes, Logic State Analyser, Spectrum
Analyzer, Recorder, Noise and Interference in Instrumentation, Instrumentation
amplifiers, Radio Telemetry. -
Analytical  Instruments  Biomedical -Instruments—ECG,  blood pressure
measurements, spectrophotometers, Electron Microscope, X-ray diffractometer,

Unit-X (b)
Open-loop and closc-loop control system. Ermor amplifier,” on-off controller,
Proportional (P), Proportional-Integral (PI), Proportional-Derivative (PD), PID
controllers, Dynamic Behaviour of control systems—servomechanism characteristics
parameters of control systems—Accuracy, Sensitivity, Disturbances, Transient
response, - Stability, Routh-Hurwitz criterion, Bode plots, Nyquist criterion,
Controlling speed. Temperature and position using analog/digital control circuits.
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