
Name________________________________________ 

Physics 111 Quiz #2, January 20, 2017 

Please show all work, thoughts and/or reasoning in order to receive partial credit.  The quiz is 
worth 10 points total. 

I affirm that I have carried out my academic endeavors with full academic honesty. 

____________________________ 

A capacitor is constructed out of two circular plates of diameterD = 15.2cm and separated by d = 4mm .  
The space between the two plates is filled with rubber (κ = 6.7 ).  

 

1. The capacitor is connected to a 10000V battery.  How much charge is stored on the plates when the 
capacitor is fully charged?  
 

C = κε0A
d

=
6.7 × 8.85 ×10−12 C2

Nm2 ×π × 0.076m( )2
4 ×10−3m

= 2.7 ×10−10F  

 
 
Q = CV = 2.7 ×10−10F ×10000V = 2.7 ×10−6C = 2.7µC  
 
 
 
 
 
 
 
 
 

 

 
2. How much energy is stored in the capacitor when fully charged? 

W = 1
2CV

2 = 1
2 × 2.7 ×10

−10F × 10000V( )2 = 0.0135J = 13.5mJ
W = 1
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W = Q
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= 0.0135J = 13.5mJ

 

 

 

 



3. Suppose that the fully charged capacitor is disconnected from the battery and then connected in series 
with a resistor of unknown resistance.  If you wanted to be able to dissipate 98%of the stored energy 
in a time t = 0.5s , what is the value of the resistance you would need?   
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= 9.5 ×106Ω = 950MΩ
 

 

 

 

 

 

 

 

 

4. Suppose that you reconnect your capacitor to the 10000V battery and allow the capacitor to fully 
charge.  When the capacitor is fully charged you grab one of the plates of the capacitor and pull that 
plate away from the other plate so that the distance between the plates increases.  In this case, which 
of the following quantities, if any, change?   There may be more than one answer.  Circle all that 
apply. 

a. The charge on the plates. 
b. The potential difference across the plates. 
c. The electric field between the plates. 
d. The capacitance of the capacitor.   
e. The energy stored in the capacitor. 
f. None of the above quantities change. 
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F = qvB sinθ
F = IlB sinθ
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g = 9.8 m
s2

1e = 1.6 ×10−19C

k = 1
4πεo

= 9 ×109 Nm2

C2

εo = 8.85 ×10
−12 C2

Nm2

1eV = 1.6 ×10−19 J

µo = 4π ×10−7 Tm
A

c = 3×108 m
s

h = 6.63×10−34 Js

me = 9.11×10
−31kg = 0.511MeV

c2

mp = 1.67 ×10
−27 kg = 937.1MeV

c2

mn = 1.69 ×10
−27 kg = 948.3MeV

c2

1amu = 1.66 ×10−27 kg = 931.5MeV
c2

NA = 6.02 ×10
23

Ax2 + Bx +C = 0→ x = −B ± B2 − 4AC
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