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forRae wdrer (Written Examination)

oy T {3 U :- Professional and Service Specific Test (PSST)

EUg “eh” (Section-A)

1. Electronic Device and Circuit
Diodes (Tunnel, Varactor, Zener, Gunn, Photo, LED) and applications, Bipolar transistors switching
characteristics, MOS transistors switching characteristics, SCR, UJT, TTL logic circuits, NMOS/CMOS logic
circuits, memory: RAM, DRAM, PROM, EPROM, operational amplifiers, Butterworth and Chebyshev filters,
Adders, Arithmetic operations, Digital comparators, Parity check generator, Multiplexer and demultiplexer,
Flip-flops, Shift register, Counters, Sequence generators, Oscillators (Wien bridge oscillators, tuned, LC
oscillators, crystal, clap modification), Resonant circuits, Binary system and Boolean algebra, Gates, 7 segment
display, Amplifier (Untuned, Push-pull, Feedback amplifiers), clipper, clamper, choppers circuits, Basic
rectifier & filters, Regulated Power Supply, Uninterruptible Power Supply.

2. Electromagnetic Field & Waves
Coulomb’s law and electric field intensity, electric flux density and Gauss’s law, Spectral density, Maxwell’s
first equation and application, divergence theorem, energy and potential, Fourier series, Laplace equation and
Poisson equation, Biot-Svart’s law, Ampere’s circuital law, curl, wave motion in free space, perfect dielectric
and losses, wave medium, skin effect, impedance matching, Traveling and standing waves, Antenna

Fundamental, polarization, radiation from dipole antenna, wave guides and mixtures.

3. Instrumentation & Control System
Open loop and closed loop control system, System Stability and Sensitivity, System transfer functions and
responses, Poles and Zeros locations and their significance, Root locus method, Frequency response method,
Multimeter, Oscilloscopes, Signal generator, Transducers, and its applications.

4. Signal Analysis and Processing
Information theory, Shannon- Hartley law, Transmission of signal, Impulse response and convolution, Fourier
series, Fourier transform, Unit step, Delta, Sinc and Signum function, Hilbert transform, LTI system, System
described by differential and Difference equations, FIR and IIR filters, Discrete Fourier transforms, IDFT, FFT,
Circular convolutions, Parseval’s theorem, Energy, Power and autocorrelation, Z transform.

5. Analog and Digital Communications
Difference between analog and digital communications, basic communication elements, signal and noise in
communication system, signal to noise ratio, AM, DSB-SC, SSB-SC, PM, FM, Modulation and Demodulation
circuits, Super-heterodyne AM and FM receiver, D/A and A/D Converters, Sampling theorem, Sample and
Hold circuit, A-law, p-law, Quantizer, Coding (NRZ/HDB3/AMI), Error detection and correction,
PCM/ADPCM, Digital Modulation:(ASK/PSK/QPSK/MSK/QAM), Frequency hopping, frequency converter
and mixers, phase locked loop.

Eus “@” (Section-B)

6. Telecommunications and advanced communications
Difference between Telecommunications and Radio Communications, Transmission media, Transmission
lines, characteristic impedance, Return loss, Echo and singing, Space/Time/Frequency/Wave length division

Multiplexing, Erlang B formula, Queuing theorem, Data communication and computer networking basics,



Packet, Message and circuit switching, X.25 Protocol, Frame relay, TCP/IP Protocol, OSI layers, Telephony,
Functions of switching, Electromechanical switches, Stored Programmed Controlled switch, TS/ST/TST/STS
switching, No 5 and No 7 signaling, ISDN, BISDN, ATM, PDH/SDH, DSL, Radar system, Navigational
systems, Numbering, Routing and charging plans. UMTS, IMT2000, NGN (Next Generation Network), MPLS,
Real time protocol, Voice over IP, IP/PSTN Platform, Introduction to IN (Intelligent Network), basics of GIS
(Geographical Information System).

7. Optical and Wireless Communication

Optical Communication: Total internal reflection, Snell's law, Optical Fiber types and properties, optical
transmission, Optical transmitters, and receivers, Interconnected and switched; splices, connectors & coupling,
Fiber Optics Networks, Optical switching, Submarine cable.

Wireless Communication : Evolution from 1G to 5G, Propagation theory, LOS (Line of Sight) & Non-LOS
model, Okumura and Hata Model, GMSK, OQPSK, BPSK, FDMA/TDMA/CDMA technologies (GSM,
4G/LTE), Overview of ETSI Digital Mobile Radio Standard for security agency, Fundamental of satellite
communication, stabilization, tracking, satellite orbit and radio spectrum, satellite wave propagation and
satellite antennas, Digital satellite communication systems, earth stations, Kepler’s laws of orbital motion,
interference between different wireless systems.

8. Basic Electricity

Circuit elements, series and parallel circuits, resistance, resistivity, Ohm’s laws, Kirchhoff’s laws, Single phase
& three phase circuit, Measurement of Current, Voltage, Power, Energy, Insulation resistance, Primary &
Secondary cells, Cells in series & parallel, star & delta connections, Fundamentals of transformers, Generators
and Induction motors, Electrical shock hazards, Earthing and shielding techniques for Communication
Equipments, Lightning protections.

9. Information and Communications Technology (ICT)
Computer architecture, Microprocessor fundamentals, Microcomputer systems: Bus structure, Memory
systems (main, auxiliary, virtual, cache), I/O devices, parallel and serial interfaces, RS-232 standards,
Operating system, Flow charts, algorithms, variables, constants, data types, arithmetic expression, arrays,
Cloud computing, Internet Technology, CCTV(Camera, Video Recorder, Network), General concept of Cyber
security (Digital signature, SPAM, VIRUS, WORM, Hacking, Cracking), e-strategies & Tele-culture.

10. Management Concepts:
Role of Science and Technology in development, Parameters of development, Measurement of Development,
Targeting Vision, Mission, Goal and Objectives; strategies and work description of Organization and its'
structures, Authority and Power delegation, Leadership, Motivation, Group's dynamics, Time management,
Conflict management, Use of MIS, Decision support system, Customer care, Outsourcing, Use of inventory
and training and Service portfolio.

11. Rules, Regulations & Policy
ITU overview, ICAO overview, ICT policy, Telecommunication Policy, Telecommunication Act &
Regulations, Radio Act & Regulations, National Broadcasting Act & Regulation, Cyber law, Frequency
monitoring, National Frequency Allocation Plan.



Eug “” (Section-C)
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TTRTTeHeh TreT (Practical Examination)

S.N. Topic Marks Time
1. | Component Testing using Measuring Equipments 10
(Analogue and digital)
2. | Radio receiver/transmitter and Antenna 10
3. | Power supply 10 1 hour
4. | Computer and Network 10
5. | CCTV and Optical fiber 10
Total 50 marks 1 hour
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ToTRera adiarTent T9AT T9UR

WE@WH&T (Multiple Choice Question)

1. Instandard AM, the total transmitted power depends on:
a) Carrier power only
b) Modulating signal frequency
¢) Modulation index
d) Load resistance only

2. In lens antenna, what kind of wave energy is transmitted into plane waves?
a) Convergent
b) Divergent
c) Contingent
d) Congruent

3. Inopen loop control system, the control action
a) depends on the size of the system
b) depends on system variables
¢) depends on the input signal

d) is independent of the output

BIrAR ) (Short Question)

1. Write down the working principle of optical fiber communication?

2. Explain Shannon—Hartley Theorem.

AT O (Long Question)

1. What is Photo diode? Compare LED, Tunnel diode and Varactor diode?
2. Explain the basic principle of super heterodyne principle. Explain the function of each block of super
heterodyne receiver.



