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FATAR qaeh AT TAaNTaTcHe TSI ART TG e
9H ¥ g o (Paper 1 & 11) :
a1 (Tifafae faue) qwell 3 FRIRT A/

qeT (Part 1) —
Service Related (Technical Subject)
gug (Section) — (A)

Basic Electrical and Electronics

1.1

1.2

Basic Electrical : DC circuits-Ohm’s & Kirchoff’s laws, mesh and nodal analysis,
circuit theorems; electro-magnetism, Faraday’s & Lenz’s laws, induced EMF
and its uses; single-phase AC circuits; transformers, efficiency; basics-DC
machines, induction machines, and synchronous machines; electrical power
sources- basics: hydroelectric, thermal, nuclear, wind, solar; basics of batteries
and their uses

Basic Electronic : basics of semiconductors; diode/transistor basics and
characteristics; diodes for different uses; junction & field effect transistors
(BJTs, JFETs, MOSFETS); basics of integrated circuits (ICs); bipolar, MOS
and CMOS ICs; basics of linear ICs, operational amplifiers and their applications
- linear/non-linear; optical sources/detectors; basics of optoelectronics and its
applications

Electronic Measurements and Instrumentation

2.1

Principles of measurement, accuracy, precision and standards; analog and digital
systems for measurement, measuring instruments for different applications;
static/dynamic characteristics of measurement systems, errors, statistical analysis
and curve fitting; measurement systems for non-electrical quantities; basics of
telemetry; different types of transducers and displays; data acquisition system
basics

Electromagnetic Field and Waves and Network Theory

3.1

3.2

Coulomb’s law and electric field intensity, electric flux density and Gauss’ law,
Maxwell’s first equation and application, divergence theorem, energy & potential,
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, antenna fundamental, polarizations, radiation from
dipole antenna, wave guides and mixtures

Network Theory : network graphs & matrices; Wye-Delta transformation; Linear
constant coefficient differential equations- time domain analysis of RLC
circuits; solution of network equations using Laplace transforms- frequency
domain analysis of RLC circuits; 2-port network parameters-driving point &
transfer functions; state equations for networks; steady state sinusoidal analysis
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Electronic Devices and Circuits

4.1

Bipolar transistors switching characteristics, MOS transistor switching
characteristics, TTL logic circuits, NMOS/CMOS logic circuits, memory: RAM,
DRAM, PROM, EPROM, operational amplifiers, Butterworth and Chebysev
filters, A/D converters, adders, arithmetic operations, digital comparators, parity
check generator, multiplexer & demultiplexers, flipflops, shift register, counters,
sequence generators, power electronics: thyristor controlled rectifier circuits, 7
segment display, untuned amplifier, push-pull amplifier, tuned power amplifiers,
feedback amplifiers, bode plot analysis, wien bridge oscillators, tuned Ic
oscillators, resonant circuits, crystal oscillator

gug (Section) — (B)

Signal Analysis and Processing

5.1

Information theory, Shannon-Hartley law, transmission of signals, impulse
response and convolution, Fourier series, Fourier transform, unit step, Delta, Sinc
& Signum function, Hilbert transform, LTI system, system described by
differential & difference equations, FIR & IIR filters, discrete Fourier transforms,
IDFT, FFT, circular convolutions, Parseval’s theorem, energy & power and auto
correlation, Z transform

Analog and Digital Communication Systems

6.1

Random signals, noise, probability theory, information theory; analog versus
digital communication & applications: systems - AM, FM, transmitters /
receivers, theory /practice / standards, SNR comparison; digital communication
basics: sampling, quantizing, coding, PCM, DPCM, multiplexing-audio/video;
digital modulation: ASK, FSK, PSK; Multiple access: TDMA, FDMA, CDMA,;
optical communication: fibre optics, theory, practice/standards

Control Systems

7.1

Classification of signals and systems; application of signal and system
theory; system realization; transforms & their applications; signal flow graphs,
Routh-Hurwitz criteria, root loci, Nyquist/Bode plots; feedback systems-open &
close loop types, stability analysis, steady state, transient and frequency response
analysis; design of control systems, compensators, elements of lead/lag
compensation, PID and industrial controllers

Computer Organization and Architecture

8.1

Basic architecture, CPU, 1/O organisation, memory organisation, peripheral
devices, trends; hardware /software issues; data representation & programming;
operating systems-basics, processes, characteristics, applications; memory
management, virtual memory, file systems, protection & security; data bases,
different types, characteristics and design; transactions and concurrency control;
elements of programming languages
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Construction Practice, Planning and Management

9.1 Engineering Economics: Understanding of project cash flow; discount rate,
interest and time value of money; basic methodologies for engineering economics
analysis (Discounted Payback Period, NPV, IRR & MARR); comparison of
alternatives, depreciation system and taxation system in Nepal

9.2  Estimating and Costing Valuation and Specification : Types of estimates and their
specific uses; Methods of calculating quantities; Key components of estimating
norms and rate analysis; Preparation of bill of quantities; Purpose, types and
importance of specification; Purpose, principles and methods of valuation

9.3  Project planning and scheduling: project classifications; project life cycle phases;
project planning process; project scheduling (bar chart, CPM, PERT); resources
levelling and smoothing; monitoring/evaluation/controlling

9.4  Project management: Information system; project risk analysis and management;
project financing, tendering process and contract management, quality control,
productivity, operation cost; land acquisition; labour safety and welfare

9.5  Ethics and Professionalism: Perspective on morals, codes of ethics and guidelines
of professional engineering practice; regulatory environment and legal aspects of
engineering profession in Nepal, Nepal Engineering Council (Acts &
Regulations)

AT (Part 1) —
Institutional Awareness
gug (Section) — (C)

R A

9.9 ATeHT YeAHT gfqerd ¥ fasra

Q. AU T FEA! [ATHdEHR qREd, FSATHE OIEAT, Fe9d, HIed, [qEHe

STFRAT, AT T FAAT
1.3 iifde qETER qor ATATATT T, I R, q9Te Yo Fer faftias ¥ e Hees
IRl AR aF T FHAY

9.%¥ T ITATATT JUTSAT ¥ A= ATATATA JOITAT Arerebl faeaar

9.4 o IrAETd GOl ¢ YR, a7 T qHed

9.%  FUTHT o FXAAT ¥ TATARE (qebrd, faed qa1 T ATarand Juieilehl aciar sa<dr

T ST

9.9 HYTAHT ¥ FaT FoATAh! ATIIIHAT T I ATATATT Tl FG¥=al ANqiTd STAaedl

9.5 T IrATTAR] AT oo q97 A ATATATT TUMTeATeh] FREAT AFITa

9.9

w $\ = = ﬁr ! ﬁ 7 . CF( ~ ~ F! T =~

9.90 Y& ATATATT YUMEATH! FARINGT ATARTHA T SATAR A& B0 FHET
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