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Study Notes on Network Theorems for 

GATE 2017 

Network Theorems is a highly important and scoring topic in GATE. This topic carries a 

substantial weight age in GATE. 

Although the Theorems might appear to be difficult and complex to some, a precise and 

thorough understanding of the Theorems will help you to solve questions based on 

Theorems with ease. 

This post will provide insights into the various Network Theorems in detail and present 

solved examples. 

What is a Theorem? 

 A Theorem is referred to as a relatively simple rule which can be applied to ascertain 

the solution of the electrical networks. 

The fundamental theorems used in the electrical circuit analysis comprise: 

I. Super Position Theorem 
 

This provides a method to ascertain the currents and voltages in a circuit having 

multiple sources. 

This theorem states that in a linear network comprising a number of voltage and 

current sources and resistances, the current through any branch of the circuit is 

equivalent to the algebraic sum of the currents produced by each of the sources 

when acting independently. 

 

Super Position Theorem does not apply to Networks containing: 

 Unilateral elements 

 Non-linear elements 
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Steps to Analyze Electric Circuit using Super Position Theorem 

Step I:  

First, choose any one source and short all other voltage sources. Open all current 

sources in case internal impedance is not known. In case internal impedance is known, 

replace the current sources by their impedance 

Step II: 

Compute the current or voltage across the desired element due to the source under 

consideration 

Step III: 

Repeat the above procedure for all other sources 

Step IV: 

Sum up all the individual effects produced by individual sources to arrive at the total 

current in or across the voltage element 

Solved Example: 

Compute the Voltage drop across the resistor 3.3 K by applying the Super Position 

Theorem to the circuit shown in the figure below: 

 

Solution: 
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Step 1: We will first remove the 8 V power supply from the given circuit in order that the 

new circuit becomes as the following and will then compute the voltage across the 

resistor. 

 

 
 

The resistances, 3.3 K and 2K are in parallel, thereby,  

Resultant Resistance = 1.245 K 

Applying the Voltage Divider rule, voltage across 1.245 K can be computed as 

V1 = [1.245/(1.245+4.7)] * 5 = 1.047 V 

Step 2: Next, remove the 5 V power supply from the original circuit in order that the 

new circuit becomes the following  

 
 

In this circuit, the resistances, 3.3 K and 4.7 K are in parallel. 

Therefore, Resultant Resistance = 1.938 K 
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Applying the Voltage Divider rule, Voltage across 1.938 K will be 

 V2 = [1.938/(1.938+2)]*8 = 3.9377 V 

Voltage Drop across 3.3 K resistor = V1 + V2 = 1.047 + 3.9377 = 4.9847 V 

II. Thevenin’s Theorem 

This theorem states that a linear network comprising a number of voltage 

sources and resistances can be substituted by an equivalent network containing a 

single voltage source called Thevenin’s Voltage (Vthv) and a single resistance 

called Thevenin’s Resistance (Rthv). 

 

 

As evident in the figure, a linear, active, bilateral network is replaced by an 

equivalent Thevenin Circuit. 

Here: 

 VTH = VOC  where VOC  is the open circuit voltage acoss AA’ 

 RTH is the equivalent resistance obtained when all energy sources are 

turned off 

 

III. Norton’ Theorem 
This theorem states that any linear circuit comprising several energy sources and 

resistances can be substituted by a single resistor RN in parallel with a single 

constant current generator IN. 
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This figure replaces a linear bilateral network by an Equivalent Norton’s Circuit. 

Where 

 IN = Isc where Isc is the short circuit current of the network 

 

 RN = VOC/Isc 

 

Steps to Analyze Electric Circuit using Norton’s Theorem 

 

Step I: The first step is to short the load resistor 

 

Step II: Then, you need to compute the Short Circuit Current which is referred to as the 

Norton’s Current (IN) 

 

Step III: The next step is to open the Load resistor, open Current sources and Short 

Voltage sources 

 

Step IV: The next step is to compute the Open Circuit Resistance which is called the 

Norton’s Resistance (RN) 

 

Step V: You need to redraw the circuit using the computed Short Circuit Current (IN) as  
Current source and computed Open Circuit Resistance (RN) as parallel resistance.  

Also, connect the load resistor which had been removed previously. 

 

This is the equivalent Norton’s Circuit for a given electrical circuit. 

 

IV. Maximum Power Transfer Theorem 
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This theorem describes the condition for the maximum power transfer to the 

load under different circuit conditions. 

 

The theorem states that the power transfer to a load from a source is maximum 

in a network when the load resistance is equivalent to the internal resistance of 

the source. 

 

 
 

 

 

Steps to Solve Network Problems using Maximum Power Transfer 

Theorem 

 

Step I: The first step is to remove the load resistance and compute the Thevenin’s 

Resistance RTH of the source networks 

 

Step II:  

 

Applying the Maximum Power Transfer Theorem, RTH is equivalent to the load resistance 

RL, i.e.  

RTH = RL 

 

Step III: 
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Compute the Thevenin’s Voltage VTH across the open-circuited load terminal 

 

Step IV: 

 Maximum Power Transfer is defined by: 

 
 

 

 

We hope that this post will definitely enlighten you about all aspects associated 

with the Network Theorems. 

 

 


