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Homework # 4 
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It turns out that a 0.01-F capacitor rated for this voltage would be much 
too large and massive for powering an automobile.  Besides, to have 
reasonable performance, an automobile would need much more than 5 hp 
for an hour. 
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(b) The two 4- µF capacitances are in series and have an equivalent 

capacitance of F  2
4141

1 µ=
+

.  This combination is a parallel with the 

2- µF capacitance, giving an equivalent of 4 µF.  Then the 6 µF is in 

series, giving a capacitance of F 4.2
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.  Finally, the 3 µF is in 

parallel, giving an equivalent capacitance of F 4.54.23 µ=+=eqC . 
 

P3.19* As shown below, the two capacitors are placed in series with the heart to 
produce the output pulse. 

 
While the capacitors are connected, the average voltage supplied to the 
heart is 4.95 V.  Thus, the average current is mA 9.950095.4 ==pulseI .  
The charge removed from each capacitor during the pulse is 

C 9.9ms 1mA 9.9 µ=×=∆Q .  This results in a 0.l V change in voltage, so 

we have F 99
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∆ .  Thus, each capacitor has a 

capacitance of F 198 µ=C .  Then as shown below, the capacitors are 
placed in parallel with the 2.5 V battery to recharge them. 
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The battery must supply 9.9 µC to each battery.  Thus, the average 

current supplied by the battery is A 8.19
1s

C 9.92 µµ
=

×
=batteryI .  The 

ampere-hour rating of the battery is  
hours Ampere 867.0243655108.19 6 =×××× − . 
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P3.23* The charge Q  remains constant because the terminals of the capacitor 

are open-circuited. 
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After the distance between the plates is doubled, the capacitance 
becomes pF 5002 =C . 

The voltage increases to V 2000
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energy is ( ) ( ) J 100021 2
222 µ== VCW .  The additional energy is supplied 

by the force needed to pull the plates apart. 
 

P3.26* For square plates, we have ,WL =  the plate area is ,2LA =  and the 
volume of the dielectric is 

Vol dL2= .  
The minimum thickness of the dielectric is  
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and the area is 
2m 07062.0Vol == dA  

 
The length of each side of the square plate is 

m 2657.0== AL  


