
Parallel ac Circuits 
 

15.7  ADMITTANCE AND SUSCEPTANCE 

In dc circuit we used the conductance G,      
 

 
 

  

In ac circuit the admittance Y is defined as the reciprocal of the impedance Z. 

 

  
 

 
  (S) Siemens 

 

 



 
 

For two impedances in parallel: 

 
 

 

For three impedances in parallel: 
 

 
 

  



Resistor: 
 Reciprocal of resistance R is called conductance G 

 
 

Reciprocal of reactance ( 1/X ) is called susceptance symbol  

B = 1/X   (S) 

  

Inductor: 

 

 

 
 

  



Capacitor: 

 
  



Admittance Diagram: 
 

For any configuration (series, parallel, series-

parallel, etc.), the angle associated with the total 

admittance is the angle by which the source 

current leads the applied voltage. 

 

 inductive networks,    is negative, 

 capacitive networks,    is positive. 

 
 



 

 
 

 

 

 



 

 

 
 

  



15.8  PARALLEL ac NETWORKS 

 

 

 

 

The power: 

 

 

 

 



 

 



 

 
 



 

 
 

  



 



 



15.9  CURRENT DIVIDER RULE 

Just similar to dc current divider rule: 

 

 
 

  



 

 



15.11  SUMMARY: PARALLEL ac NETWORKS 

For series ac circuits with reactive elements: 

 

1. The total admittance (impedance) will be frequency dependent. 

 

2. The impedance of any one element can be less than the total impedance 

(recall that for dc the total resistance must always be less than the smallest 

parallel resistance). 

 

3. The inductive and capacitive susceptances are always in direct opposition 

on an admittance diagram. 

 

4. Depending on the frequency applied, the same circuit can be either 

predominantly inductive or predominantly capacitive. 

 

5. At high frequencies the capacitive elements will usually have the most 

impact on the total impedance, while at lower frequencies the inductive 

elements will usually have the most impact. 

 

6. The magnitude of the current through any one branch can be greater than 

the source current. 

 



7. The magnitude of the current through an element, compared to the other 

elements of the circuit, is directly related to the magnitude of its impedance; 

that is, the smaller the impedance of an element, the larger the magnitude 

of the current through the element. 

 

8. The current through a coil or capacitor are always in direct opposition on a 

phasor diagram. 

 

9. The applied voltage is always in phase with the current through the resistive 

elements, leads the current through all the inductive elements by 90°, and 

lags the current through all the capacitive elements by 90°. 

 

10. The smaller the resistive element of a circuit compared to the net reactive 

susceptance, the closer the power factor is to unity. 

 

  



15.12  EQUIVALENT CIRCUITS 

In series or parallel ac circuits: 

 The total impedance of two or more elements is equivalent to an impedance 

that can be achieved with fewer elements of different values. 
 

 
 

 



 

 

 

 

 



 

 



 

 

  



 

 

 

 

 


