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Syllabus

Network Theory
MODULE-I (9 HOURS) [Online mode: 5 HOURS + 1 Test]
Analysis of Coupled Circuits: Self-inductance and Mutual inductance, Coefficient of coupling, Series connection of coupled
circuits, Dot convention, Ideal Transformer, Analysis of multi-winding coupled circuits, Analysis of single tuned and double
tuned coupled circuits.
Transient Response: Transient study in series RL, RC, and RLC networks by time domain and Laplace transform method with DC
and AC excitation. Response to step, impulse and ramp inputs of series RL, RC and RLC circuit.

MODULE-II (7 HOURS) [Online mode: 5 HOURS + 1 Test]

Two Port networks: Types of port Network, short circuit admittance parameter, open circuit impedance parameters,
Transmission parameters, Condition of Reciprocity and Symmetry in two port network, Inter-relationship between parameters,
Input and Output Impedances in terms of two port parameters, Image impedances in terms of ABCD parameters, Ideal two
port devices, ideal transformer. Tee and Pie circuit representation, Cascade and Parallel Connections.

MODULE-III (8 HOURS) [Online mode: 5 HOURS + 1 Test]

Network Functions & Responses: Concept of complex frequency, driving point and transfer functions for one port and two
port network, poles & zeros of network functions, Restriction on Pole and Zero locations of network function, Time domain
behavior and stability from pole-zero plot, Time domain response from pole zero plot.

Three Phase Circuits: Analysis of unbalanced loads, Neutral shift, Symmetrical components, Analysis of unbalanced system,
power in terms of symmetrical components.

MODULE-IV (9 HOURS) [Online mode: 5 HOURS + 1 Test]
Network Synthesis: Realizability concept, Hurwitz property, positive realness, properties of positive real functions, Synthesis of
R-L, R-C and L-C driving point functions, Foster and Cauer forms.

MODULE-V (6 HOURS) [Online mode: 5 HOURS + 1 Test]

Graph theory: Introduction, Linear graph of a network, Tie-set and cut-set schedule, incidence matrix, Analysis of resistive
network using cut-set and tie-set, Dual of a network.

Filters: Classification of filters, Characteristics of ideal filters.
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“Network Analysis & Synthesis”, Franklin Fa-Kun. Kuo, John Wiley & Sons.
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Brown, and I. M. Smith, Pearson, 10t ed., 2011.
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McGraw-Hill Higher Education, 37 ed., 2005.
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Other Important References
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Course OQutcomes

Upon successful completion of this course, you (students) will be able to

CO1 |Analyze coupled circuits and understand the difference between the
steady state and transient response of 1st and 2nd order circuit and

understand the concept of time constant.

@0l Learn the different parameters of two port network.

00E1 | Concept of network function and three phases circuit and know the
difference of balanced and unbalanced system and importance of
complex power and its components.

000" Synthesis the electrical network.

00k Analyse the network using graph theory and understand the
importance of filters in electrical system.
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Network Synthesis Technique: Basic Properties
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Network Synthesis Techniques
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Network Synthesis Techniques
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Practice Problems
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Basic Philosophy of Synthesis
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Basic Philosophy of Synthesis
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Basic Philosophy of Synthesis
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LC — Immittance Function
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Classifications of Network Synthesis

= |C—-Immittance Function
= RC Impedance Function and RL Admittance Function

= RL Impedance Function and RC Admittance Function




Design Methods and Realization of Network Synthesis

Foster Form — 1| (FF —1)
Foster Form — Il (FF —1I)
Cauer Form — 1 (CF —1)

Cauer Form — 11 (CF —1I)




LC — Immittance Function
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Foster Form - |
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Foster Form — |: Practice Problem
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Foster Form - |l
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Foster Form — Il: Practice Problem
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Cauer Form - |
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Cauer Form - |
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Cauer Form - |

Continuous Fraction Expansion....
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Cauer Form - |l
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Cauer Form - |l
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RC Impedance Function
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Properties of RC Impedance
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RL Admittance Function

VSSUT, Burla Network Theory Dr. Gyan Ranjan Biswal



RL Admittance Function: FF-I and FF-II
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RL Admittance Function: FF-I and FF-II
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RC Impedance & RL Admittance Functions: CF-1 and CF-ll
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RC Impedance & RL Admittance Functions:

CF-l and CF-lI
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Thank you
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