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Preface

The field of Electrical and Electronic Engineering is vast and diverse. However, two
topics hold the key to the entire field. They are ‘Circuit Theory’ or ‘Network Theory’. These
topics provide a solid foundation for later learning, as well as for future professional activities.
Thereby preparing the student-reader for a more detailed study of this important subject
either concurrently or subsequently.

This book contains 8 chapters wherein the first chapter is Fundamental Concepts
of Circuit Elements and Network. Second chapter includes Study of different Theorems and
uses in Network to solve complex circuits. It covers both dependent and independent source.
Laplace concepts, transients and applications are covered in detail in chapters 3, 4 and 5.
Chapter 6 contains two port network, where parameters Z, Y, ABCD and h-parameters are
covered in detail. Chapter 7 contains Synthesis of Passive Networks are covered in detail.
Chapter 8 contains Filter of different types covered in level of diploma course of Electrical and
Electronic Engineering.
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Chapter

Fundamental Concepts of
Circuit Elements and Network

1.1. INTRODUCTION

Electric circuit theory are the fundamental theories upon which all branches of electrical
engineering are built. Many branches of electrical engineering, such as power, electric
machines, control electronics, communications and instrumentation are based on electric
circuit theory. Therefore the basic electric circuit theory course is the most important course
for an electrical engineering students and always an excellent starting point. For a beginning
student in electrical engineering education of circuit theory concept is essential.

An electrical network is a combination of different electric elements like resistance,
capacitance, inductance, battery, transistor diode etc. to perform a specific or assigned function.
These network elements are linear, non-linear, unilateral, bilateral consisting of active and
passive elements.

1.2. NETWORK

An electrical network is an interconnection of electrical components (e.g. resistors,
inductor, capacitors) or a model of such an interconnection, consisting of electrical elements
(e.g., voltage source, current sources, resistance, inductance, capacitances).

1.2.1. Types of Network

1. Active Network 2. Passive Network
3. Lumped Network 4. Distributed Network
5. Re-current Network 6. None-recurrent Network

1. Active Network: Active network is a network which contains at least one energy
source (i.e., voltage source or current source) that can supply energy to the network.
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Fig. 1.1. Active Network
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2. Passive Network: Passive network is a network which contains no energy source.
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Fig. 1.2. Passive Network

3. Lumped Network: A network in which all the network elements are physical
separable is known as lumped network. Most of the electric networks are lumped in nature.
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Fig. 1.3. Lumped Network

4. Distributed Network: A network in which the circuit elements like resistance,
inductance etc. cannot be physically separable for analysis purpose is called distributed
network.

Ex. Transmission line where resistance, inductance and capacitance of a transmission
line are distributed all along its length and cannot be shown as a separate elements.
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Fig. 1.4. Distributed Network

5. Recurrent Network: A cascade or repeated section of network known as recurrent
network.
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Fig. 1.5. Recurrent Network
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6. Non-Recurrent Network: When a single network is used or no similar networks
are connected one after the other is called non-recurrent network.

Z1 Z3
O 1 I O
Zo n
O O

Fig. 1.6. Non-recurrent network

1.3. CIRCUIT

Circuit is a closed conducting path through which an electric current either flow or is
intended flow.

1.3.1. Types of Circuit
(i) Linear circuit (it) Non-linear circuit
(ii7) Unilateral circuit (iv) Bilateral circuit.

(1) Linear circuit: A linear circuit is one whose parameters (e.g. resistance) are constant
i.e., they do not change with current or voltage.

(ii)) Non-Linear Circuit: A non-linear circuit is one whose parameters change with
voltage or current.

(zi1) Unilateral circuit: It is that circuit whose properties or characteristic change with
the direction of its operation. A diode rectifier is a unilateral circuit because it cannot perform
rectification in both directions.

(iv) Bilateral Circuit: A bilateral circuit is one whose properties are the same in either
direction. e.g., circuit containing resistor, inductor, capacitor etc. are bilateral circuit, because
it can be made to perform its function equally well in either direction.

1.4. ENERGY SOURCE

Energy source are of two types:

(@) a.c. source (b) d.c. Source

Further it can be classified as:

(i) 1ndependent voltage source or current source

(it) Dependent voltage source or current source.

Independent source of voltage or current is represented as shown in Fig. 1.7 and 1.8.

Strength of voltage current is not charged by variation in any other quantity in the
connected network.
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(a) (b) (a) (b)
Fig. 1.7. Independent d.c. energy source. Fig. 1.8 Independent a.c source
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But on the other hand strength of voltage and current change for variations in any other
quantity in the connected network then it is called as dependent energy source.
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Fig. 1.9. Dependent d.c. energy. source.
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