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Section 1: Engineering Mathematics

Iinear Algebra: Matrix algebra, systems of linear equations, Eigen values and Egen
vectors.

Calculus: Mean value theorems, theoremsofintegral calc ulus, partial denvative s, maxima
and minima, multiple integrals, Founer series, vector identities, line, surfface and volume
ntegrals, Stokes, Gaussand Green’s theorems.

Differential equations: Fist order equation (lmear and nonlnear), higher order lnear
differential equations with constant coefficients, method of vanation of parameters,
Cauchy’s and Eulers equations, initial and boundary value problems, solution of partial
differentialequations: vanable separable method.

Analysis of complex vanables: Analytic func tions, Cauchy’ sintegraltheorem and integral
formula, Taylorsand laurent' s seres, residue theorem, solution of inte grals.

Pobability and Statistics: Sampling theorems, conditonal probability, mean, median,
mode and standard deviation, andom vamnables, discrete and continuous distributio ns:
nomal, Poisson and binomial distrb utio ns.

Numerncal Methods: Matrix inversion, solutions of non-linearalgebraic equations, iterative
methods for solving differential equations, numercal integration, regression and
conelation analysis.
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Section 2: Electrical Circuits:

Voltage and cument sources: independent, dependent, ideal and practical; v-i
relationships of resistor, induc tor, mutual nductorand capacitor; transient analysis of RIC
circ uits with dc e xc ita tion.

Kirc hoff s laws, me sh and nodal analysis, supeposition, The ve nin, Norton, maximum power
transferand reciprocity the orems.

Peak-, average- and ms valuesofac quantities; apparent-, active- and reactive powers;
phasor analysis, iImpedance and admittance; seres and parallel resonance, locus
diagrams, realization of basic filters with R, Land C elements.

One-port and two-port networks, driving point inpedance and admittance, open-, and
short circuit parame ters.

Section 3: Signals and Systems

Periodic, aperodic and impulse signals; Ilaplace, Fourer and z-transforms; transfer
func tion, frequency response of fist and second orer linear time invanant systems,
mpulse response of systems; convolution, conelation. Discrete time system: impulse
response, frequency response, pulse transfer function; DFT and FFL basics of IR and FIR
filte rs.
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Section 4: Control Systems

Feedback principles, signal flow graphs, transient response, steady-state-enors, Bode
plot, phase and gain margins, Routh and Nyquist cniteria, motloci designoflead,lag and
lead-lag compensators, state-space representation of systems; time-delay systems;
mechanical, hydraulic and pneumatic system components, synchro pai, servo and
stepper motors, servo valves; on-off, P, P-L P-ID, cascade, feedforward, and ratio
controllers.

Section 5: Analog Electronics

Charactenstics and applications of diode, Zener diode, BJT and MOSFEL small signal
analysis of transistor c irc uits, feedback amplifiers. Charac terstic s of o perational amplifie 1s;
applications of opamps: difference amplifier, adder, subtractor, integrator, differentiator,
mstrumentation amplifier, precision rectifier, active filters and other circuits. Oscillators,
signalgenerators, voltage controlled oscilatorsand phase locked loop.

Section 6: Digital Electronics

Combinationallogic circ uits, minimization of Boole an func tions. IC families: TILand CMOS.
Arnthmetic circuits, comparators, Sc hmitt tigger, multi-vibrators, sequential circ uits, flip-
flops, shift registers, timers and counters; sample-and-hold circuit, multiplexer, analog-to-
digital (successive approximation, integrating, flash and sigma-delta) and digital-to-
analog converters (weighted R, R-2Rladderand cument steering logic). Charactenstics of
ADC and DAC (resolution, quantiza tio n, signific ant bits, c o nve rsion/ se tting time ); basicsof
number systems, 8-bit microprocessor and microcontioller: applications, memory and
mput-output intefacing; basicsofdata ac quisition systems.

Section 7: Measurements

Sl units, systematic and random enors in measurement, expression of uncertainty -
accuracy and precision index, propagation of enmors. PMMC, MIand dynamometertype
mstruments; dc potentiometer, brdges for measurement of R, L and C, Q-meter.
Measurementofvoltage, cunent and powerin single and three phase circuits; ac and dc
curment probes; true ms meters, voltage and cument scaling, instrument transformers,
timer counter, time, phase and frequency measurements, digital voltmeter, digital
multimeter; oscilloscope, shielding and grounding.

Section 8: Sensors and Industrial Instrumentation

Resistive-, capacitive -, nduc tive-, piezoelectric-, Halleffect sensors and associated signal
conditioning circ uits; transduc ers for ndustrial mstrumentation: displacement (limnear and
angular), velocity, acceleration, force, torque, vibration, shock, pressure (including low
pressure), flow (differential pressure, varnable area, electromagnetic, ultrasonic, turbine
and open channel flow meters) temperature (thermocouple, bolometer, RID (3/4 wire),
themistor, pyrometer and semiconductor); liquid level, pH, conductivity and visc o sity
me asureme nt.

Section 9: Communication and Optical Instrumentation

Amplitude- and frequency modulation and demodulation; Shannon's sampling theorem,
pulse code modulation; frrquency and time division multiplexing, amplitude-, phase-,
frequency-, pulse shift keying for digital modulation; optical sources and detectors: I1ED,
laser, photo-diode, light dependent resistor and their characternstics; intefferometer:
applicationsin metrology; basicsoffiberoptic sensing.



