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AC Networks Analysis

Dr. Ala A. Hussein
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Phasor Domain

 Phasor is a complex number representation 
in terms of amplitude & phase of a sinusoidal 
wave shape

 Engineers use phasors to simplify solution of 
circuitry involving sinusoidal voltages & 
currents.
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Figure 4.23

Euler’s identity
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Phasor form
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Phasor representation : 
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Example :
Convert from time domain to phasor form  
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Example :
Convert from phasor form to time domain
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Phasor Domain Representation of Circuit Elements

Phasor domain

Phasor domain
RZR 
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Phasor domain

Phasor domain
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Phasor domain

Phasor domain
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Figure 
4.33

Impedances of R, L, and C in the complex plane
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Figure 
4.45

Rules for impedance reduction
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In summary : 
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Figure 4.37

Class Activity: 
Find ZAB as a function of frequency. 

Mobile User



Mobile User



Mobile User



Mobile User



Mobile User



23

Example : 
If the voltage across the 20 mH inductor is
v (t) = 12 cos (377 t + 20o )    find    i (t)  ?
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Example : 
If the voltage across the capacitor  is
v (t) = 100 cos (314 t + 15o )    find    i (t)  ??
C = 100 F
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Example : 
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Solve for I 

Apply KVL to solve for the current
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)( CjX

Express circuit
In phasor domain

Solve for current

Solve for 
capacitor voltage

Express voltage 
In time domain
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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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