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Introduction											
Review of circuit analysis using nodal and mesh analysis, solution by classical method and Laplace transform, analysis of special signal waveforms, duality of networks. Network theorems -Superposition and Reciprocity theorem, Thevenin’s and Norton’s theorem, Millman’s theorem, maximum power transfer theorem, compensation, Tellegan’s theorem, analysis of circuits using theorems.

Transient Analysis of Networks								
Network elements, Transient response of R-L, R-C, R-L-C for DC and sinusoidal excitation, Initial condition, Solution using differential equation approach and Laplace transform method.

Coupled Circuit										
Self inductance, Coefficient of coupling, dot convention analysis of coupled circuits, analysis of single tuned & double tuned circuits.

Network Functions										
Introduction, driving point and transfer functions, poles & zeros and their significance, network functions for one port and two port networks, time domain behavior from the pole-zero plot.

Two-Port Network										
Introduction, different parameters and relationship between different parameters, inter-connections of two port networks, open circuit and short-circuit impedances and ABCD constants, image impedance, image parameters.

BOOKS/REFERENCES:
1) Network and Systems by D. Roy Chowdhury,Wiley Eastern 
2) Engineering Circuit Analysis by W. H. Hayt and J.E. Kemmerly, McGraw Hill 
3) A Course in Electrical Circuit Analysis by M. L. Soni and J.C. Gupta, Dhanpat Rai & Sons 
4) Network Analysis by Van Valkenburg, Prentice Hall of India Pvt. Ltd., New Delhi, 
5) Modern Network Synthesis by  M. E. Van Vallkenburg, Wiley Eastern 
6) Electronic devices and Circuit theory by R.L. Boylestad and L. Nashelesky, PHI
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Number system & Codes
Binary, Octal, Hexadecimal number systems and their interconversion, Binary Arithmetic (Addition, Subtraction, Multiplication and Division), Diminished radix and radix compliments, BCD codes, 8421 code, Excess-3 code, Gray code, error detection and correction, Hamming code.

Logic Gates, Boolean Algebra & Logic Families
Axiomatic definition of Boolean Algebra, Basic Theorems and properties of Boolean Algebra, Boolean Functions, Canonical and Standard forms, Digital Logic Gates. Various Logic Families like TTL and ECL etc., working and their characteristics, MOS and CMOS devices.

Combinational Logic Design
The map method, Two, Three, Four and Five variable maps, Sum of products and Product of Sums Simplification, NAND and NOR implementation, incompletely specified functions, Ex-OR functions, The tabulation method, Determination of Prime implicants, Selection of Essential Prime implicants, The cube notation, Sharp operation, Iterative Consensus, Generalized Consensus, Minimization of Multiple output switching functions, Determining Prime implicants using Generalized Consensus, Finding a Minimum cover, Breaking cyclic and similar structures.

MSI and PLD Components
Binary adder and subtractor, Multiplexers, Decoders / Demultiplexers, Read Only Memory, Programmable Logic Arrays, Programmable Array Logic. Implementation of Combinatorial Logic using these devices.

Synchronous Sequential Logic
Introduction, Flip-flops, Triggering of Flip-flops, Analysis of locked sequential circuits, state reduction and assignment, Flip-flop Excitation tables, Design procedures, Design of counters and registers, Hazards and Glitches, Race conditions, incompletely specified cases.

BOOKS/REFERENCES:
1) Digital Design by M. Morris Mano, Prentice Hall of India. 2003
2) Logic Design with Pascal by Thomas Downs and Mark F Schulz Van Nostrand Reinhold
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Errors & Accuracy
Static error, Static calibration, Error calibration curve, Limiting errors, Relative limiting errors, Types of errors- Gross Errors, Systematic Errors, Random (Residual) Errors, Accuracy and precision, Static sensitivity, Linearity, Hysteresis, Threshold, Dead Time, Resolution of instrument, loading effects, Introduction to measurement standards.

Electrical & Magnetic Measurements
Introduction, D’Arsonval galvanometer, moving iron & moving coil instruments, Electrodynamometer, Electrostatic Instruments, Induction type energy-meter, wattmeter. Determination of B-H curve and Hysteresis loop.

Resistance Measurements
Methods of measurement of low, medium and high resistance, measurement of earth resistance, localization of cable faults by Murray and Varley loop test.

Inductance and capacitance Measurements
Measurement of inductance and capacitance by A.C. Bridge methods, Q-factor and dissipation factor. Sources of errors in bridge circuits, Shielding of bridge elements, Wagner Earthing Device.

Measurement of Power Factor and Frequency
Single phase, three phase Electrodynamometer type power factor meter. Moving iron Power factor meters, Types of frequency meter, mechanical resonance type, Electrical resonance type, Ratio meter type.

Potentiometers
Basic D.C. potentiometer circuit, Modern form of D.C. potentiometer, measurement of voltage, current, Resistance and calibration of voltmeter & ammeter using D.C. potentiometer, volt ratio box, A.C. potentiometers and their applications.

Instrument Transformers
Introduction, Use of Instrument transformers, Ratios, Basic constructional features of C.T.and P.T.,  ratio & phase angle errors, Reduction of Errors.

BOOKS/REFERENCES:
1) A Course of Electrical and Electronic Measurements and Instrumentation by A.K. Sawhney,  
       Dhanpat Rai & Sons, 1993.
2) Electronic Instrumentation and Measurement Techniques by W.D. Cooper & A.D. Helfrick, 
       Prentice-Hall India.
3) Electrical Measurement & Measuring Instruments by E.W. Golding, Wheeler Publishing,                                               
5th Edition, 1994.
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Introduction
Review of vector analysis: scalar & vector products: gradient, divergent and curl of a vector and their physical explanation‑Transformation amongst rectangular, cylindrical and spherical co‑ordinate systems.

Electrostatics
Coulomb's law, electric field intensity from point charges, field due to continuous distribution of charges, Gauss’s law, Electric displacement and displacement density potential function, potential field of a point charge, Laplace’s and Poison’s equations.

Magnetostatics
Magnetic field intensity and magneto motive force, Ampere’s Circuital law, Energy stored,Biot‑Savart law, vector potential, magnetic dipole.

Time Dependent Fields
Ampere's work law in differential vector form, continuity of currents, conduction and displacement current. Maxwell's equations and their interpretations, boundary conditions. Wave equations, sinusoidal time varying fields, uniform plane wave in dielectric and conductor media, skin effect and depth of penetration, reflection and refraction of plane waves at boundaries for normal and oblique incidence surface impedance.

Energy Flow and Poynting Vector
Poynting’s theorem, interpretation of E x H,  simple application, complex poynting vector.

Guided Waves
(a) Transmission line theory from the circuit concept, properties; constants; transmission line equations; infinite line; reflections in transmission lines; voltage, current and impedance relations‑open and short circuit lines; Experimental determination of line constants. Standing wave ratio; impedance matching, quarter and half wave lines, single stub and double stub matching; circle diagram - Smith chart.
(b) Waves between parallel planes: Transverse Electric waves, Transverse magnetic waves; characteristics of TE & TM waves; Transverse Electromagnetic waves; velocity of propagation; Attenuation in parallel plane guides; wave impedance.

BOOKS/REFERENCES:
1) Electromagnetic waves & Radiating systems, E. Jordan, Prentice-Hall, 1950.
2) Principle and applications of Electromagnetic fields by R.Plonsey and R.E.Collin,McGraw-Hill Book Co.,New York,1961 
3) Applied Electromagnetics by M.A. Planus, Mc Graw-Hill Book Co,1978

