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The mesh current method is a network analysis technique where mesh (or loop) current directions are 

assigned arbitrarily, and then Kirchhoff’s voltage law (KVL) and Ohm’s law are applied 

systematically to solve for the unknown currents and voltages. 
 

 

 

 

 

Statement:- 

This method determines branch currents and voltages across the elements of a network. 

Method:- 

 Here, instead of taking branch currents (as in Kickoff’s law) loop currents are takenwhich 
are assumed to flow in the clockwise direction. 

 Branch currents can be found in terms of loop currents 

 Sign conventions for the IR drops and battery emfs are the same as for Kickoff’s law. 

 This method is easy if all the sources are given as voltage sluices. If theíe is a currents source 
present in a network then convert it into equivalent voltage sluice. 



  

 

 
Email: salwan.saud.hatif@uomus.edu.iq 

 Example  Mesh Analysis 
Using Matrix Form 

 
 

 

 

 

Example:- 

Consider a network as shown in Fig. below. It contains three 
meshes. Let I1 , I2 and I3 are themesh currents of three meshes 
directed in clockwise. 

 When we co 1 ea Similaíly, 
when we consider mesh-2, the cuííent I2 is gíeateí than I1 and I3 . So, cuííent thíough R4 
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2𝑖1 + 4𝑖3 + 8(𝑖3 − 𝑖4) + 6𝑖2 = 0 

𝑖1 − 𝑖2 = −5 

𝑖2 − 𝑖3 = 3𝐼𝑜 = −3𝑖4 

2𝑖4 + 8 𝑖4 − 𝑖3 = −10 

 
 

 

 

 

 

 

 

 

6i1 +14i2 = 20 

i1 − i2 = −6 
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node. 

the branch currents in terms of node voltages. 
 
 

 
ground, 

Nodal Analysis 

Nodal analysis is used for solving any electrical network, and it is 

defined as the mathematical method for calculating the voltage 

distribution between the circuit nodes. 

This method is also known as the node-voltage method since the node 

voltages are with respect to the ground. The following are the three 

laws that define the equation related to the voltage that is measured 

between each circuit node: 

Ohm’s law 
Kirchhoff’s voltage law 

Kirchhoff’s current law 
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NODAL ANALYSIS 

 

 

 

 

Typical circuit for nodal analysis 
 

 

 

 

I1 = I2 + i1 + 

I 
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At node 1,  3 = i1 + ix 

 3 = 
v

1 
− 

 
At node 2 ix = i2 + i3 

 
v1 − v2 

= 
v2 − v3 

+ 
v2 − 0 

2 8 4 

At node 3 i
1 

+ i
2 
= 2i

x 

 
v1 − v3 

+ 
v2 − v3 

= 
2(v1 − v2 ) 

4 8 2 

 

In matrix form: 

  

3 
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1 
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4  2  4 


v1  3 
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v 
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 2 8 8  2    
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9 3 v3 
 0 
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 2 
1 v  5 

  

 5 = 
v1 − v2 

+ 
v1 − 0 

4 

i2 + i4 = i1 + i5 

2 

 5 = 
v2 − v1 + 

v2 − 0 
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2 − 7 − 
2 

− 
4 

= 0 

∴ 2𝑣1 + 𝑣2 = −20 ⋯ 1 

and 

𝑣1 − 𝑣2 = −2 ⋯ (2) 

 
 

 

 

 

 

 

 

 

 

nonreference node voltage is equal to the 
 
 
 

 
(supernode) is formed. 

Fig. 3.7 A circuit with a supernode. 
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Find the node voltages in the circuit of Fig. 3.12.   

𝑣3 − 𝑣4 = 3𝑣𝑥 = 3(𝑣1 − 𝑣4) 

3 6 4 1 
𝑣3 

+ 
𝑣4 

+ 
𝑣3 − 𝑣2 

+ 
𝑣4 − 𝑣1 

= 0 

𝑣1 − 𝑣2 = 20 

6 3 2 
𝑣1 

+ 
𝑣1 − 𝑣4 

+ 
𝑣2 − 𝑣3 

= 10 
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i = 
2 + 8 

(2) = 0.4A 

vo = 8i = 8(0.4) = 3.2V 

 
 

 

 

 

 

 

A given voltage source with a series resistance can be converted into (or replaced by) 

and equivalent current source with a parallel resistance. 

This current is I = V/R 

 

Conversely, a current source with a parallel resistance can be converted into a voltage 

source with a series resistance. 

The voltage source of voltage V = IR 
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−3 + 5𝑖 + 𝑣𝑥 + 18 = 0 or 15 + 5𝑖 + 𝑣𝑥 = 0 

 
source, the 1Ω resistor, and vx yields 

−3 + 1𝑖 + 𝑣𝑥 = 0 ⇒ 𝑣𝑥 = 3 − 𝑖 
 
 

15 + 5𝑖 + 3 − 𝑖 = 0 𝑜𝑟 4𝑖 = −18 ⇒ 𝑖 = −4.5A 

Alternatively 

−𝑣𝑥 + 4𝑖 + 𝑣𝑥 + 18 = 0 ⇒ 𝑖 = −4.5A 

thus 

𝑣𝑥 = 3 − 𝑖 = 7.5V 


