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1. Basic  Electrical and Electronics  
Current, voltage and resistance, types of electrical measuring equipments, electric field, 
capacitors, electromagnetic inductance and application, electric circuit (series, parallel 
and mixed circuits),  applications of Ohm’s law and Kirchoff’s law, A.C. circuits - 
alternating current generation, ohmic resistance, inductive reactance, capacitance and 
impedance, electrical machines (transformer, A.C/D.C. motors, generators) - working 
principle, construction and types 
Introduction to electronics and applications in different fields, active and passive 
components, voltage and current sources, semiconductor physics, behaviour functioning 
of P.N. junction, Diodes and applications, bipolar transistors and switching 
characteristics, injunction transistor, MOS transistors and switching characteristics, TTL 
logic circuits, NMOS/CMOS logic circuits, memory (RAM, DRAM, PROM, EPROM), 
operational amplifiers, filters, A/D converters, adders, oscillators, seven segment display, 
amplifier, heat sinks and relays  
 

2. Electronic Devices and Circuits 
Classification of materials (conductor, semiconductor and insulator), electrical properties 
and magnetic materials, rectifier, filter circuits, brief idea and typical applications of 
power diode, Zener diodes, Varactor diode, tunnel diode and point contact diode, 
transistor biasing and stablisation of operating point, switches and connectors, 
conventional representation of electric and electronic circuit elements 
Electronic circuit design (single stage and multiple stage amplifier, voltage amplifier, 
feedback amplifier and power amplifier, differential and operational amplifiers), 
oscillators (negative and positive feedback), speed control of DC and AC motor by using 
thyristor, frequency response. 
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3. Computer and Digital Techniques 

Basic knowledge of computer hardware and software, networking internet, intranet, 
modems, computer protocols and basic computer architecture, applications and 
advantages of digital systems, number systems and conversion methods, digital 
fundamentals - logic gates, flip-flop, codes and parity, arithmetic circuits, decoders, 
display devices and associated circuits, design system building blocks – half adder, full 
adder, encoder, decoder, multiplexer, de-multiplexer, memories, counters, shift registers, 
latches, clock, triggering,  A/C and D/C converters, Boolean algebra 

 
4. Instrumentation and Control System     

Multimeter, oscilloscopes, signal generator, impedance bridges, transducers (strain 
guages, thermistor, piezoelectric tachometer, thermocoupler), open loop and closed loop 
control system, frequency response 
 

5. Audio/ Video Techniques and Equipments  
Audio and video amplifiers, small and large signal amplifications, types of microphones 
and speakers, quality of AM and FM reception, stereo and mono sound reproduction 
systems, digital audio and compression techniques, audio tape recorder/player, DAT, 
optical disc players, video cassette tape recorder/ player, video formats, video 
camcorders, video digitization techniques, video optical discs. Hi-Fi audio, amplifiers, 
audio recording systems, video camera, video recording systems, basic TV broadcasting 
techniques, basic TV modulation techniques, basic transmission techniques 
 

6. Power supplies  
Single phase and three phase AC power supply systems, star/delta connection, rectifiers 
and filters, regulated power supply system, uninterruptible power supply systems, basic 
knowledge of diesel/petrol/gas/thermal generators, solar power system, storage batteries, 
electric motors, DC supply, voltage and current regulators, inverters, UPS, SMPS, 
isolation and power transformers, surge protectors, earthing system, lightning protection 
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