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• Nodal Analysis with Voltage Sources: 

A supernode is formed by enclosing a (dependent or independent) 

voltage source connected between two nonreference nodes and 

any elements connected in parallel with it as shown in figure. 3.7. 

 

Fig. 3.7: A circuit with a supernode 
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• For the circuit shown in Fig. 3.9, find the node voltages. 

 

Fig. 3.9: Example 6 
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    1.3.2- Mesh Analysis: 

• A mesh is a loop which does not contain any other loops within it. 

• For the circuit in Fig. 3.18, find the branch currents and using 

mesh analysis. 

 

Fig. 3.18: Example 7 
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• Mesh Analysis with Current Sources: 

• A supermesh results when two meshes have a (dependent or 

independent) current source in common as shown below. 

 

 

 

1.4- Circuit Theorems 

1.4.1- Superposition Theorem: 

• The superposition principle states that the voltage across (or 

current through) an element in a linear circuit is the algebraic 

sum of the voltages across (or currents through) that element 

due to each independent source acting alone. 
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• Use the superposition theorem to find v in the circuit of Fig. 4.6. 

 

Fig. 4.6: Example 8 
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        1.4.2- Thevenin’s Theorem: 

• Thevenin’s  theorem states  that  a  linear  two-terminal  circuit  

can  be replaced by an equivalent circuit consisting of a voltage 

source 𝑉𝑇ℎ in series  with  a  resistor  𝑅𝑇ℎ ,  where  𝑉𝑇ℎ is  the  

open-circuit  voltage  at  the terminals  and  𝑅𝑇ℎ is  the  input  or  

equivalent  resistance  at  the  terminals when the independent 

sources are turned off. 

• Find the Thevenin equivalent circuit of the circuit shown in Fig. 

4.27, to the left of the terminals a-b. Then find the current 

through 𝑅𝐿 = 6, 16, 𝑎𝑛𝑑 36 Ω. 

 

Fig. 4.27: Example 9 
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