


















Impedance and Circuit Analysis 
 
• Can use the Z's to analysis frequency domain response 
• Z's work just as resistors before 
• All current/voltage dividers, mesh and node analysis 
• Only requires that you use complex numbers 
 

 
 



Impedance Divider Example 
 
• Example Consider an impedance divider 
• For input waves can find the phase delay 
• e.g. RL circuit: what is voltage across capacitor 
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• The voltage divider equation is  
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• Note the sensitivity to frequency 
 

 
 



Example RL Divider 
 
• Consider the RL divider voltage across L 
• For R = 10 ohms, L= 5 mH,  
• Driven by a 5 V, 60 Hz with a phase of 45¶o¶ 
• As before the "Input Impedance" seen by the source 
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Thus the output is  
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Dual Circuits and Complex Impedance 
 
• Just as with resistors can create a dual Z circuit 
• Dual circuit behaves same in I as first circuit does in V 
• Replace Z with Y's and V with I's  
• Also replace L with C and C with L 
• The table of replacements are: 
 

 

 

 



Complete Response 
 
• Combines both natural and forced response 
• Complete response: what happens to a sudden change 
• e.g. Suddenly close a switch 
• Response is: 
 

Vcomplete = Vnatural + Vforced 
 
 

 
 






















