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2. ELECTRICAL ENGINEERING - - r

Paper-i

{.Elecirical Circuits—Theory and Applications

Circuit components network graphs KCL, KVL circuit analysis methods nodal analysrs mesh
analysis; basic network theorems and app[roatrons transient ana!ysrs RL, RC and RLC clreu{ts

sinusoidal steady state analysis; resonant circuits and applloatrons coupted circuits and

applications; balanced 3-phase circuits. Two-=port networks, driving point and transfer :unctlons

poles: and Zeros of network funot!ons Eiements -of -networks syntheszs F:lter—theorv desrgn and

applications. Active filters. Circuit simulation : Input formats: mathematical modeiimo solutlon of

equations; output formats; SPICE.

ZSsgna &Systemo _

Representatron of contlnuous—trme “and discrete-tlme signals; LTE systems convolutlon impulse
response; trme domarn anaty5|s of LTI systems based on oonvolutron and drﬁerennal!drﬁerence

equatlons Founer transform Laplace transform Ztransform Transfer functron Samplrng and

: 'lrecovery of 5|gnals DFT FFT Processrng of analog srgnals through drsorete trme systema -

3.EM, Theory

Maxwell s equatrons wave propagatlon in. bounded medra Boundary oondltlons reﬂeotron and

'stnpisne mrorostnplme

refraetron of ptane waves. Transmrssron'irne : Distnbuted parameter orrcurts_ trave!lmg and

gwdes resonators ,Ptan_? transmrssmn hnes

' 4 Analog E!ectromcs ,

Characteristics and equivalent circuits (large and small-srgnal) of Dtode BJT -JFET and MOSFET.
Dlode circuits : chppmg, clamping, rectifier. Blasmg and bias stability. FET amplifiers. Current
mirror, Amplifiers : single and multi- stage dn‘ferentral operational, feedback and power. Ana!ysrs
of amphf iers; frequencyresponse of amphf ers OPAMP circuits. F|Iter5 sinusoidal oscillators :
cntenon for osotliatron smgie-transrstor and OPAMP confi guratrons for oscrliators Function

generators and wave- shapmg circuits. Power supplres

' 5. Dl‘gltal E!ectromcs

Boolean algebra; minimisation of Boolean functions; logic gates; digital IC families (DTL, TTL,

_ ECL MOS CMOS). Combmatlonai circuits : arithmetic circuis, oode converters multiplexers and
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decoders. Sequential circuits : latches and flip-flops, counters and shift-registers. Comparators,
timers, multivibrators. Sample and hold circuits, ADCs and DACs. Semiconductor memories.

‘Programmable logic controller.
'G.Energy Conversion

Principles of electromechanical energy conversion : Torque and emf in rotating machines. DC
machines : characteristics and performance analysis; starting and speed control of motors.
Transformers : principles of operation and analysis; regulation, efficiency; 3-phase transformers, 3-
phase induction machines : Characteristics, speed control. 3-phase synchronous machines :
Characteristics, parallel operations. Reéctive power control. Special machines : stepper motors,

brushless dc motors, permanent magnet motors single-phase motors; Universal Motors.
7.Power Electronics and Electric Drives :

Semiconductor power devices: diode, transistor, thyristor, triac, GTO , M(SSFET and IGBT; static
characteristics and principles of operation; triggering circuits; bridge converters : fully-controlled
and half-controlled; principles of choppers and inverters; basic concepts of speed control of dc and

ac motor drives, applications of variable-speed drives.
Paper-il
1.Control Systems '

~ Elements of control systems; b!ock—diagram representation; ‘open-loop & c[q.éedloo'p syétefns;
principles and applications of feed-back. LTI systems : timedomain and frequency-domain
analysis. Stability : Routh Hurwitz criterion, rootioci, Nyquist's criterion, ‘Bode-plots, Design of lead-
lag 'compensators. Proportio_nal_, Pl, PID controllers. State-variable method and application.

Principles of discrete-control systems.
2.Electrical Engineering Materials

Electrical/electronic behaviour of materials : conductivity; free-electrons and band-theory: intrinsic
and extrinsic'seniiconductor, p-n junction; superconductivity. Die[edric béha’viour of materials;
polarization phenomena; piezoeléctric phenoména. Magnetilb materials behavibur and
epplication. Photonic materials : refractive index, absorption and emission of light, optical fibres,

lasers and opto-electronic materials.



3.Microprocessors and microcomputers Ve

3-bit microprocessor : architecture, CPU, module design, memory interfacing, /O, Peripﬁe”
controllers,Application. IBM PC architecture : overview, introduction to DOS, Advanced

Mmicroprocessors.
4. Measurement and Instrumentation

Error analysis; measurement of current, voltage, power, energy, power-factor, resistance,
inductance, capacitance and frequency. Electronic measuring instruments multimeter, CRO,
digital voltmeter, frequency counter, Q-meter, spectrum-analyser, distortion-meter. Transducers :
therrhocoup!e, thermistor, LVDT, strain-guage, piezo-electric crystal. Use of transducers in

measurements of non-electrical quantities. Data-acquisition systems.
5.1C Technology

Overview of IC Technology. Unit-steps used in IC fabrication : wafer cleaning, photo-lithography,
wet and dry etching, oxidation, diffusion, ion-implantation, CVD and LPCVD techniques for

deposition of poly-silicon, silicon, siliconnitride and silicon di-oxide; metallisation and passivation.

6.Power Systems : Analysis and Control = - - | !

Power Generation concepts, Steady-state performance of overhead transmission lines and cables:
printiiples of active and reactive power transfer, Distribution system; Per-unit quantities; Bus
admittance and impedance matrices; load flow; economic operation; Symmetrical components,
analysis of symmetrical and unsymmetrical faults. Concept of system stability : swing curves and
equal area criterion. Flexible AC Transmission 'Syst'ems (FACTS). Computer control and
Automation L lntroduc.tibn to energy control centres; vafious states of a power system; SCADA

systems and RTUs.

7.Power system protection

Principles of over current, differential and distance prdie:'r':ti'bn. Concept of solid state relays. Circuit
brakers. Load frequency control, Reactive power control. Line bus, generator, transformer

protection; numeric relays and application of DSP to protec-tion.VComputer aided protection.
8.Non-conventional Energy Sources and Energy Management

Introduction to the energy problem; difficulties with conventional energy sources. Wind-Energy:

“Basics of Wind turbine aerodynamics; wind-energy conversion systems and their integration into

electrical grid. Solar-Energy : Thermal conversion : photo-voltaic conversion. Wave-energy.
Importance of Energy Management : Energy audii; energy economics : discount rate, payback

period, internal rate of return, life cycle costing.



