
Name________________________________________ 

Physics 111 Quiz #2, January 25, 2013 

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 from two copper plates each 

€ 

10cm × 20cm , separated by 

€ 

1cm , with rubber      
(

€ 

κ = 7) used as an insulating material to keep the plates separate.  This capacitor is connected to a 

€ 

120V  
battery and charged fully.  The battery is removed and the capacitor is connected to a 

€ 

500Ω resistor. 

a.  What is the capacitance of this capacitor? 

€ 

C =
κε0A
d

=
7 × 8.85 ×10−12 C 2

Nm 2 × 0.1m × 0.2m( )
0.01m

=1.24 ×10−10F  

 

b.  How much charge is initially stored on the capacitor? 

 

€ 

Q = CV =1.24 ×10−10F ×120V =1.5 ×10−8C  

 

c.  What is the maximum current that will flow when the capacitor is connected to the resistor?  (Hint:  
Use Ohm’s law, 

€ 

V = IR.) 

  

€ 

I =
V
R

=
Q
CR

=
1.5 ×10−8C

1.24 ×10−10F × 500Ω
= 0.24A  

 

 

d.  How much energy was initially stored in the capacitor? 

  

€ 

E = 1
2CV

2 = 1
2 ×1.24 ×10

−10F × 120V( )2 = 8.9 ×10−7J  

 

 

e. As the capacitor discharges through the resistor R, energy is dissipated as heat across the resistor.  As a 
function of time, the energy dissipated by the resistor is given by 

 1. 

€ 

E =QmaxVmaxe
−

t
RC .    2. 

€ 

E = 2Qmax
2 e

−
t
RC . 

 3. 

€ 

E =
Qmax
2

2C
e
−

t
RC  .    4. 

€ 

E =
1
2
CVmax

2 e
−
2t
RC . 



€ 

F = qvB sinθ
F = IlB sinθ
τ = NIAB sinθ = µB sinθ
PE = −µB cosθ

B =
µ 0I
2πr

ε induced = − N ΔφB
Δt

= −N
Δ BA cosθ( )

Δt

  

€ 

 
F = k Q1Q2

r2
ˆ r 

 
E =
 
F 
q

 
E Q = k Q

r2
ˆ r 

PE = k Q1Q2

r

V r( ) = k Q
r

Ex = −
ΔV
Δx

W f ,i = −qΔVf ,i

€ 

Circles : C = 2πr = πD A = πr2

Triangles : A = 1
2 bh

Spheres : A = 4πr2 V = 4
3 πr
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