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SYLLABUS 

Module -1 

Basic Concepts: Practical sources, Source transformations, Network reduction using Star – Delta 

transformation, Loop and node analysis With linearly dependent and independent sources for DC and 

AC networks, Concepts of super node and super mesh. 

Module -2 

Network Theorems: Superposition, Reciprocity, Millman‘s theorems, Thevinin‘s and Norton‘s 

theorems and Maximum Power transfer theorem. 

Module -3 

Transient behavior and initial conditions: Behavior of circuit elements under switching condition and 

their Representation, evaluation of initial and final conditions in RL, RC and RLC circuits for AC and 

DC excitations. 

Laplace Transformation & Applications: Solution of networks, step, ramp and impulse responses, 

waveform Synthesis. 

Module -4 

Resonant Circuits: Series and parallel resonance, frequency- response of series and Parallel circuits, Q–

Factor, Bandwidth. 

Module -5 

Two port network parameters: Definition of z, y, h and transmission parameters, modeling with these 

parameters, relationship between parameters sets. 

Text Books: 

1. M.E. Van Valkenberg (2000), “Network analysis”, Prentice Hall of India, 3rd edition, 2000, ISBN: 

9780136110958. 

2. Roy Choudhury, “Networks and systems”, 2nd edition, New Age International Publications, 2006, 

ISBN: 9788122427677. 

Reference Books: 

1. Hayt, Kemmerly and Durbin “Engineering Circuit Analysis”, TMH 7th Edition, 2010. 

2. J. David Irwin /R. Mark Nelms, “Basic Engineering Circuit Analysis”, John Wiley, 8th edition, 2006. 

3. Charles K Alexander and Mathew N O Sadiku, “Fundamentals of Electric Circuits”, Tata McGraw-Hill, 

3rd Ed, 2009. 
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Module 1: Basic Circuit Concepts 
Circuit Elements: 

Any two terminal circuit components are called circuit elements. 

Types: 

1) Active elements: Deliver the energy to the network 

Examples: Voltage Source, Current Source 

2) Passive elements: Absorb the energy from the network 

Examples: Resistors, Capacitors, Inductors 

Network:  

Interconnection of two are more circuit elements is called network  

                          

Circuit: 

Network with at least one closed path is called circuit  

 

Note: Every circuit is a network but all networks are not circuits  

Network Terminology 

 

• Branch  

 A branch represents a single element, such as a resistor or a battery 
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• Node  

 A node is the point or junction in a circuit connecting two or more branches or circuit 

elements. The node is usually indicated by a dot (.) in a circuit  

• Loop  

 A loop is any closed path in a circuit 

• Mesh  

 It is a loop that contains no other loop within it.  

Energy sources: 

Energy sources 

    

Voltage source  Current source 

   

      Ideal VS  Practical VS           Ideal CS           Practical CS 

Ideal VS: 

 Whose internal resistance is zero 

 Irrespective of the load current, terminal voltage is constant 

 

Practical VS: 

 Which has finite internal resistance and connected in series with the source 

 Terminal voltage decreases with increase in load current 
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Ideal CS: 

 Has infinite internal resistance 

 Irrespective of the load voltage, terminal current is constant 

 

Practical CS: 

 Has finite internal resistance 

 Terminal current decreases with increase in load current 

 

Dependent sources/ Controlled sources: 

• Sources whose voltage/current depends on voltage/current that appears at some other location of the 

network. 

• Represented by diamond symbol 

• 4 types  
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Classification of Networks: 

1) Linear and Non linear networks 

 A Linear circuit is one whose parameter are constant i.e., they do not change with voltage or current. 

Examples: Network consisting of R, L and C 

  A Non linear circuit is one whose parameters change with voltage or current.  

Examples: Network consisting of diode and transistor 

2) Unilateral and Bilateral networks 

  The circuit whose properties or characteristics change with the direction of its operation is said to be 

Unilateral.  

Examples: A diode rectifier is a unilateral, because it cannot perform rectification in both directions.  

 A Bilateral circuit is one whose properties or characteristics are the same in either direction. 

Examples: R, L & C.  

3) Active and Passive network 

 Network consisting of only passive elements is called Passive network 

Examples: Network consisting of R, L and C 

 Network consisting of at least one active element is called Active network 

Examples: Network consisting VS and CS 

4) Lumped and Distributed network 

 Network in which elements are physically separable is called Lumped network. 

Examples: R, L and C 

 Network in which elements cannot be physically separable is called Distributed network. 

Examples: Transmission lines having R, L, C all along their length.  
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Source Transformation 

Source Transformation involves the transformation of voltage source to its equivalent current source and vice-

versa. 

Consider a voltage source with series resistance R and a current source with same resistance R in parallel as 

shown below. 

Fig: Voltage source    Fig: Current source 

The terminal voltage and current relationship in the case of voltage source is; 

v1 = v – i1 R …… (1) 

The terminal voltage and current relationship in the case of current source is; 

i1= i - v1/ R 

v1 = i R- i1R …… (2) 

If the voltage source above has to be equivalently transformed to or represented by a current source then the 

terminal voltages and currents have to be same in both cases. 

This means eqn. (1) should be equal to eqn. (2).  

This implies,  

v= i R  

or 

i = v / R…(3) 

If eqn.(3) holds good, then the voltage source above can be equivalently transformed to or represented by, the 

current source shown above and vice-versa. 

 

 

a 

b 

a 

b 
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Examples: 

 

 

 

Combination of sources: 

1. Two ideal voltage sources in series 

 

2. Two ideal voltage sources in parallel 

 

3. Two ideal current sources in parallel 
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4. Two ideal current sources in series 

 

5. Two practical voltage sources in series 

 

6. Two practical voltage sources in parallel 

 

7. Two practical current sources in series 
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8. Two practical current sources in parallel 
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