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Lecture 5: 
 

Mesh analysis provides another general procedure for analyzing 

circuits, using mesh currents as the circuit variables instead of branch 

currents (as in Kirchhoff's laws). Using mesh currents instead of element 

currents as circuit variables is suitable and reduces the number of 

equations that must be solved simultaneously. Mesh analysis applies 

"KVL" to find unknown currents. 

Steps to Determine Mesh Currents: 

 

1. Specify mesh currents to the n meshes. 

2. Apply "KVL" to each of the n meshes. Use Ohm‘s law to express 

the voltages in terms of the mesh currents. 

3. Solve the resulting n simultaneous equations to get the mesh 

currents. 

 

For the Figure(6) below: 

For the first loop : 

(clockwise from point f ) 

-V1+I1R1+(I1–I2)R3= 0 …(1) 

Or 

I1(R1+R3) –I2R3 = V1 …(2) 

For the second loop : 

(clockwise from point b ) 

+I2R2 + V2 + (I2 –I1)R3 =0 …(3) 

Or 

-I1 R3 + I2(R2 + R3) = -V2 …(4) 

 

 

 

 

 

 

 

 

 

 

 

Fig.(6) 
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Note: A mesh is a loop that does not contain any other loop within it. 

Equations (2) & (4) can be solved either simultaneously or by matrix. 

𝑅1 + 𝑅3 - 𝑅3 𝐼1  =
 𝑉1 

[ 
- 𝑅3 𝑅2 + 𝑅3

] [
𝐼2

]
 

[ ] 
−𝑉2 

So, 

∆= |
𝑅1 + 𝑅3 - 𝑅3 

- 𝑅3 𝑅2 + 𝑅3 

 

 
| = [(𝑅1 

 

 
+ 𝑅3 

 

 
) × (𝑅2 

 

 
+ 𝑅3 

 

 
)] − [(- 𝑅3 

 

 
) × (- 𝑅3)] 

 

 

∆1= | 𝑉1 - 𝑅3 

−𝑉2 𝑅2 + 𝑅3 
| = [𝑉1 × (𝑅2 + 𝑅3)] − [(- 𝑅3) × (−𝑉2)] 

 

 

∆ = |
𝑅1 + 𝑅3 𝑉1 | = [(𝑅 + 𝑅 ) × (−𝑉 )] − [(𝑉 ) × (- 𝑅 )] 

2 - 𝑅3 −𝑉2 
1 3 2 1 3 

 

𝑖1 = 
∆1 

∆ 
and , 𝑖2 = 

∆2 

∆ 
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Fig.(7) 

Example 1: For the circuit in Figure (7), find the branch currents using mesh analysis. 

Solution: 
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Fig.(8) 

Example 2 : Use mesh analysis to find the current Io in the circuit of Figure (8)? 

Solution: 
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EXAMPLE 3 Find the branch currents of the network of Fig. 9. 

Solution:   

Steps 1: is as indicated in the circuit.   

Step 3: Kirchhoff’s voltage law is  

applied around each closed loop:   

loop 1: (clockwise from point a)   

+ E1 + I1R1 + E2 + V2 = 0   

6 + 2I1 + 4 + 4(I1 – I2) = 0   

2I1 + 4I1 – 4I2 + 10 = 0   

6I1 – 4I2 + 10 = 0 ------------- (1) 
 Fig. 9 

loop 2: (clockwise from point b)   

+ V2 – E2 + V3 + E3 = 0   

4(I2 – I1) – 4 + 6I2 + 3 = 0   

– 4I1 + 4I2 + 6I2 – 1 = 0   

– 4I1 + 10I2 – 1 = 0 ------------ (2)   

Solving Equ. (1) & (2) we get :   

I1= 2.182 A & I2= 0.7727 A   

 
 
 
 

 
 

 
 


