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 Quiz 8A NAME Solutions 
1) Calculate the capacitance of a capacitor formed by attaching 10-cm radius circular metal foils to the two flat 

surfaces of a 1-mm thick porcelain disk of the same size. Permittivity of free space is 
!

0
= 8.854 "10

#12
 F/m  and the dielectric constant of porcelain is 6. 

Capacitor plate area, A = ! r 2
= ! 0.10 m( )

2
= 3.14" 10#2  m2 . 

Capacitance of a vacuum-capacitor of the same dimensions is 

C
0

=
!

0
A
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=

8.85 "10
#12

 F/m( ) 3.14 "10
#2

 m
2( )

1.0 "10
#3

 m
= 2.78 "10

#10
 F . 

Capacitance of this porcelain-filled capacitor is then 

C =!C0 = 6 2.78"10#10 F( ) = 1.67"10#9  F = 1.67 nF . 

 

 
2) An 8-µF capacitor is connected across the terminals of a 12-V battery. 

a) How many electrons pass through the battery from the instant the connection is established to when the 
charge stops flowing? 

Charge flow stops when the potential difference between the capacitor plates becomes equal to the battery 
voltage. Net charge transferred from one plate of the capacitor to the other is then 

Q = CV = 8.0 ! 10
" 6

 F( ) 12 V( ) = 9.6 ! 10
" 5

 C . 

As the magnitude of charge carried by an electron is one quantum, the number of electrons moved through 
the battery during this process is 

N =
Q
e

=
9.6! 10" 5  C

1.6! 10" 19 C/electron
= 6.0! 1014 electrons . 

b) How much energy is stored in this charged capacitor? 

Energy stored in the capacitor is given by 

U = 1
2 CV2

= 1
2 8.0! 10" 6  F( ) 12 V( )

2
= 5.76! 10" 4  J . 
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