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4. Technic of Circuit Analysis 

(Nodal and Mesh) 

4.1  Nodal analysis : 

is also known as the node-voltage method. 

▪ Steps to Determine Node Voltages: 

1. Convert all voltage sources to current sources. 

2. D e t e r m i n e  t h e  n u m b e r  o f  n o d e s  w i t h i n  t h e  n e t w o r k .  

3. Select a node as the reference node. And label the remaining nodes as v1, 

v2 and so on. 

4. Apply KCL to each node except the  reference node .  

5. Solve the resulting simultaneous equations to obtain the unknown node 

voltages. 

Example (4.1) : Calculate the node voltages in the circuit shown in Fig. 4.1(a). 

 

 

 

 

 Figure (4.1): (a) original circuit, (b) circuit for analysis. 
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Solution:  
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Example (4.2): Calculate the node voltages in the circuit shown in Fig. 4.2(a). 

 

Figure  (4.2): (a) original circuit, (b) circuit for analysis. 
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4.2 Nodal Analysis with Voltage Sources (special 

cases) 

Case1: If a voltage source is connected between the reference node and a 

nonreference node, we simply set the voltage at the non- reference node equal to the 

voltage of the voltage source. In Fig. 4.3, for example,  

V1=10 volt 

Case2: If the voltage source (dependent or independent) is connected between two 

nonreference nodes, the two nonreference nodes form  super node; we apply both 

KCL and KVL to determine the node voltages. 
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Example (4.3): Find node voltages in the circuit shown in Fig.(4.4). 

 

 

 

Figure:(4.4) 
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Example (4.4): find the node voltage in figure (4.5) 

 

 

 

 

Figure (4.5) 

Solution: look at  figure (4.6 ): 
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figure (4.6) 
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4.3 Mesh analysis 

▪ Mesh analysis is also known as loop analysis or the mesh-current method. 
▪ A mesh is a loop which does not contain any other loops within it. 

 

 

Example (4.6): find I1,I2, and I3 for the circuit in figure (4.7) by using mesh 

analysis. 

 

Figure:(4.7) 

Solution: 
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 Example (4.7):   

 

 

 

 

 

Solution: 

 

 

Use mesh analysis to find the current Io in the circuit of Fig . (4.8). 

Figure:(4.8) 



University of Technology 

Biomedical Engineering Department  

Electric circuits  

 
 
 
 
 
 

12 
 

 

 

 

 

 



University of Technology 

Biomedical Engineering Department  

Electric circuits  

 
 
 
 
 
 

13 
 

 

 

 

4.4 Mesh Analysis with Current Sources (special 
cases ) 

Case1:  When a current source exists only in one mesh: Consider the circuit in Fig. 4.10, for 

example. We set i2 = -5 A and write a mesh equation for the other mesh in the usual way; that is, 

 

 

 

 

 

 

Figure:(4.10) 
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Case2 : When a current source exists between two meshes: Consider the circuit 

in Fig. (4.11)(a), for example. We create a super mesh by excluding the current 

source and any elements connected in series with it, as shown in Fig. (4.11)(b). Thus, 

 

Figure:(4.11) 

A super mesh results when two meshes have a (dependent or independent) 

current source in common. 

 

 

 

Example (4.8): For the circuit in Fig.(4.12), find i1 to i4 using mesh analysis. 

 

Figure:(4.12) 
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Solution:  
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➢  Problems.  

Q1/ Obtain the node voltages in the circuit of Figure below : 

 

 

 

 

 

 

 

 

Q2 / Obtain the node voltages in the circuit of Figure below : 
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Q3/ Find V and I for the circuit shown below: 

 

 

 

 

 

 

 

Q4 / find v1 ,v2, and v3 in the figure below (using nodal analysis). 

 

 

Q5/ Calculate the mesh currents i1 and i2 of the circuit in the 

Figure below. 
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Q6/ Using mesh analysis, find Io in the circuit below. 

 

 

 

 

 

Q7/ Use mesh analysis to determine i1, i2, and i3 in the figure 

below: 
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