Electrical Networks [EN]
S.E. Sem. III [INST]

EVALUATION SYSTEM
Time Marks
Theory Exam 3 Hrs. 100
Practical and Oral Exam - -
Oral Exam - 25
Term Work - 25
SYLLABUS

Networks Theorems

Analysis of networks with dependent and independent sources, mesh analysis, nodal analysis, source
transformation technique, superposition theorem, Thevenin’s theorem, Norton’s theorem, maximum
power transfer theorem, solution of networks with AC sources. Analysis of coupled circuits (self
inductance, mutual inductance, and dot convention)

Graph Theory

Introductory definition — Graph of a network, trees, co—trees, loops, Incidence matrix, loop matrix
and cutest matrix. Network equilibrium equations, Duality.

Time and Frequency response of circuits

Voltage/current relations for R, L, C and their equations in time domain. Initial and final conditions,
first and second order differential equations, steady state and transient response. Analysis of transient
and steady state responses using Classical technique as well as by Laplace transforms. Steady state
response to step, ramp, impulse and sinusoidal input functions.

Network Functions and Two—Port Network

Network functions — driving point and transfer functions. Poles and zeros, time domain behavior from
pole zero plot. Concept of two port network. Open circuit impedance (Z) parameters, short circuit
admittance (Y) parameters, transmission (ABCD) parameters, inverse transmission parameters,
hybrid parameters. Interrelation of different parameters, Interconnection of two port networks, T and
n representation. Terminated two—port networks.

Fundamentals of Network Synthesis.

Casuality and stability, Hurwitz polynomials, positive real functions, synthesis of one port networks
with two kinds of elements. Properties and synthesis of L-C, R—C, R-L driving point impedances,
synthesis of R—L—C functions.

Properties of transfer functions, zeros of transmission, synthesis of Y,; and Z,; with a 1-Ohm
termination, synthesis of constant — resistance networks.
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