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Problem 9.38 

Solution: 

Known quantities: 

The full-wave rectifier of Figure P9.38, with a 12 V rms supply. 

Find: 

a) Sketch the input source voltage  tvS , and the output voltage  tvL , and state which diodes are on and 

which are off if the diodes have an offset voltage of 0.6 V and the frequency of the source is 60 Hz. 

b) Sketch the outpu voltage if Ω0001,RL   and a capacitor, placed across LR  to provide some filtering, 

has a value of 8 F. 

c) As part b, with the capacitance equal to 100 F. 

Analysis: 

a)  The input source voltage is shown below, together with the rectified load voltage.  (12 V rms = 16.97 V 

peak) 
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b)  The time constant,  = CR, is: CR = 1000x8x10

-6
= 8 ms. 

The period of the input sinusoid is: ms716
60

11
.

f
T  . 

Since the capacitor initial voltage is:   V77152197160 ...vC  , and the final value is   V0Cv  

 tvC  is given by:   t

C e.tv  7715 . 

Therefore, at t = T, we have   V9617715 .e.Tv T

C   
. 

The output waveform is shown below: 
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(c)  The time constant is CR = 1000x100x10
-6

= 100 ms. 

Note that CR >> T;   V77152197160 ...vC  , and the final value is   V0Cv ;  tvC  is given 

by:   t

C e.tv  7715  and therefore   V34137715 .e.Tv T

C   
. 

The output waveform is shown below. 
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Problem 9.43 

Solution: 

Known quantities: 

The full-wave power supply of Figure P9.43. The diodes are 1N461 with a rated peak reverse voltage equal to 

25 V, and are fabricated from Silicon. 058830.n  , μF80C ,   V377170 tcosVline  . 

 

Find: 

a) The actual peak reverse voltage across each diode. 

b) The reasons for which these diodes are or are not suitable for the specification given. 

Analysis: 

a) At t = 0, D1 is on.  At t = , D1 is off and the reverse voltage across it is maximum. 

V10058830170  .nVV ioso  

    011  tvvtv:KVL LDs  

At t = 0, V3970100 ..VVVVVV onDsommonDso    

At t = ,   V31939100 11 ..VVVVVV msoDmDso   

b) The actual peak reverse voltage (19.3 V) is less than the rated peak reverse voltage (25 V) by a barely 

adequate margin of safety.  Therefore, the diodes are suitable for the specifications given. 
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