
Lecture 5:Circuit Theory (5) 

 Combination of elements, resonance circuits, 

filters, power in AC circuits 
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Combined AC Impedances 
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Series Combination 

Dr. Mohamed Bakr, ENGINEER 3N03, 2015 

1 2 ,   1T N T TZ Z Z Z Y Z    

 

 

1

1 1

1

T R L C

T

T

Z Z Z Z R j L j C

Y
Z R j L C

 

 

     

 
 



Parallel Combination 
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Power in AC Circuits 

For DC circuits, power consumption is constant and does not 

change with time! 
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Power in AC Circuits (Cont’d) 
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What is the time-average power for resistors, capacitors, and 

inductors? 



Alternative Expression for AC Power 
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The same value of time-average power can be obtained using 

the following formula: 
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Filters 
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The filter is a frequency-selective two-port network, which 

allows certain frequency band(s) to pass from input to output 

port, and stops other frequency band(s). 
 

If a frequency-dependent impedance (Z) is combined with a 

resistor (R) in voltage divider configurations, different filters 

can be realized.  Other frequency-selective configurations are 

also used. 
 

Filters find wide applications in different applications in 

electrical engineering 



Voltage Divider as a Filter 
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Voltage Divider (Cont’d) 
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Voltage Divider (Cont’d) 
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