
  

 

 

 

 

 

__________________________________________________________________________ 

Exam Model Answers 
 
Question One (10 points)  
 

1-   A single-phase ac voltage controller Fig.1, S2 is replaced with a diode (D1) 

S1 operates at a delay angle α. Determine  (a) an expression for rms load 
voltage as a function of α and Vm and  (b) the range of rms voltage across 
a resistive load for this circuit. 

a)  

Vo,rms = 		� �
�� 	� V��ωt�	dωt��
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b)  

Vo,rms max  @ α = 0 ==> =  
Vm
√� 

Vo,rms min  @ α = 
�
� ==> =  0.612Vm 

� 0.612Vm ≤ Vo,rms ≤  
)*
√� 

 
 
2-  The half-wave rectifier with a freewheeling diode has R = 2 Ω and L = 25 mH, Vm is 100 V, 
      and the frequency is  60 Hz.  Determine   (a)  the average load voltage and  current, 
      and (b) the power absorbed by the resistor. 

 
a)  the Fourier Series are : 
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Question Two (10points) 
 

1-  A single-phase rectifier has a resistive load of 18 Ω. Determine (a) the average load current, 
(b) the rms load current, (c) the average and rms current in each diode (d) the average and rms 
source current. (e) power factor. For a bridge rectifier with an AC source of 120 V rms and 60 Hz. 

 
a)  Vm = 120 x √2 = 169.7 V 

Vo,avg =  
2 +,

�   �   Io,avg =   
2+,
�-  =  

2 . 169.7
� 3 �4  = 6 A 

    b)  Vo,rms = Vs,rms = 120 V  �   Io,rms =   
+5,7,8

-  =  
120
�4  = 6.67 A 

 

c)   ID,avg = 
:5,;<=

�  = 
6
� = 3 A      …..      ID,rms = 

:5,7,8
√2  = 

6.67
√2  = 4.7 A    

 
d)   Is,avg = 0 A     ……   Is,rms =  Io,rms = 6.67 A 
      
e)  PF = 1        (note �  Is,rms =  Io,rms …., VR,rms = Vo,rms = Vs,rms ) 

 
2-  A controlled half-wave rectifier has an AC source of 240 V rms at 60 Hz. The load is a 30 Ω  resistor.  

(a) Determine the delay angle such that the average load current is 2.5 A. (b) Determine the power  
absorbed by the load. (c) Determine the power factor. 

a)   Vm = 240 x √2 = 339.4 V 

  Vo,avg =  
�

��  � V(>?) @>? �A

 =  �

��  � +C sin(>?)@>?A
D  = 

EF
�"(1+cos α ) 

  Vo,avg = Io,avg R = 2.5 x 30 = 75 v 

  α = cosG�(�A EH,IJK
EF − 1) = cosG�(�A L MN

OOP.Q − 1) = 1.172 rad = 67◦ 

   b)  

     Vo,rms =   � �
��  � +�(>?) @>?A

D    =  
EF
� �� −  

" + $%&(� )
�"   

 = 
OOP.Q

� �1 − �.�M�
� + RST(�3�.�M�)

��   = 146.1 v 

   Io,rms = 
EH,UFV

W  = 
�QX
O
  = 4.87 A 

   PR = I2o,rms R = 4.872 x 30 = 711 W 

c)   PF = 
Y
Z = 

Y[
EV,UFV\V,UFV =  M��

�Q
 L Q.4M = 0.61 

 



  

Question Third (5 points) 

A controlled single-phase bridge rectifier has an AC input of 120 V rms at 60 Hz and a 20 Ω  
load resistor. The delay angle is 40. Determine the average current in the load, the power 
absorbed by the load, the source voltamperes, and the power factor. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Question Four (5 points) 

A controlled single-phase bridge rectifier has a source of 120 V rms at 60 Hz, an RL load where 

R = 10 Ω and L = 100 mH. The delay angle α = 60
◦
. (a) Verify that the load current is continuous. 

(b) Determine the dc (average) component of the current. (c) Determine the power absorbed by 
the load. 

  

 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


