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Figure 
4.41

Analysis of AC Circuits
• Substitute for every network with its impedance equivalent in phasor domain
• Express currents & voltages in phasor domain.
• Use same approach as DC network (Nodal analysis, Mesh Analysis or 

superposition) to solve for desired component
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Example: Nodal analysis (ac)
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CL jXZRZjXZRZ  423211 ,,,

Step 1:Determine the number of nodes
3 nodes in this circuit. Bottom node is the reference node

Step 2: Apply KCL at all nodes except reference node
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For simplification let

Mobile User



Mobile User



Mobile User



Mobile User



Mobile User



30

Applying KCL at node 2 (note the 
direction of currents in node 2)
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Solve equation (1) and (2) and find V1 and V2, and then find the node currents
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1
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1CX

 4R
1I

Example: Loop analysis (ac)

Using loop analysis find the current I1

CL jXZRZjXZ  321 ,4,

Apply KVL around each closed loop

0)(:1 212111  IIZZIELoop

0)(:2 232122  EZIIIZLoop

Solve above equations to find I1 and I2
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Example (ac): Find the current I through  the 4-Ω reactance (XL2) for the 
network below using superposition theorem.
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Considering the effect of voltage source E1 (fig. b)
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Considering the effect of voltage source E2 (fig. c)
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The resultant current through the 4-Ω reactance.
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