
Name________________________________________ 

Physics 111 Quiz #3, January 23, 2015 

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 paper-filled (κ = 4 ) parallel-plate capacitor has a length of L = 60cm  and a width of W = 75cm .  
The plates are separated by d = 0.5mm .  The capacitor is connected to a battery V = 24V , a resistor 
R = 20MΩ  and a switch S .  At time t = 0  the switch is closed and the capacitor begins to charge.  

1. What is the capacitance of the capacitor and what is the maximum charge that can be placed on 
the capacitor? 
 
 

C = κε0A
d

=
4 × 8.85 ×10−12 C2

Nm2 × 0.6m × 0.75m( )
0.5 ×10−3m

= 3.2 ×10−8F

Qmax = CVmax = 3.2 ×10
−8F × 24V = 7.7 ×10−7C

 

 
 
 
 

2. At what time t > 0 is the potential across the capacitor equal to that across the resistor? 
 
 

Method 1:  
VC t( ) =VR t( )→Vmax 1− e

− t
RC( ) =Vmaxe− t

RC → t = −RC ln 1
2

⎛
⎝⎜

⎞
⎠⎟

t = − 20 ×106Ω× 3.2 ×10−8F( )ln 1
2( ) = 0.44s

 

 
 

Method 2:  VR t( ) = Vmax
2

=Vmaxe
− t
RC → t = −RC ln 1

2
⎛
⎝⎜

⎞
⎠⎟ = 0.44s  

 
 

Method 3:  VC t( ) = Vmax
2

=Vmax 1− e
− t
RC( )→ t = −RC ln 1

2
⎛
⎝⎜

⎞
⎠⎟ = 0.44s  

 
 

3. What is the energy stored in the capacitor when it is fully charged? 
 
 
Emax = 1

2CVmax
2 = 1

2 × 3.8 ×10
−8F × 24V( )2 = 9.2 ×10−6 J  



4. Suppose that after a long time, the capacitor is fully charged to Qmax .  If the battery is removed 
from the circuit and the capacitor is connected to the resistor and allowed to discharge through the 
resistor, how long would it take for the energy stored in the capacitor to reach 1%  of its 
maximum amount? 
 
 

E t( ) = 1
2CV

2 t( ) = 1
2C Vmaxe

− t
RC( )2 = 1

2CVmax
2 e−

2 t
RC = Emaxe

− 2 t
RC

t = − RC
2
ln

E t( )
Emax

⎛
⎝⎜

⎞
⎠⎟
= − 20 ×10

6Ω× 3.2 ×10−8F
2

ln 0.01Emax
Emax

⎛
⎝⎜

⎞
⎠⎟
= 1.5s

 

 
 
 
 
 
 
 
 
 
 
 

5. The table below gives for sets of values for different resistor-capacitor circuits.  Assume that at 
time t = 0 all capacitors are fully charged.  Which circuit would take the least amount of time for 
the potential to decrease to one-half of its initial amount? 
 
a. Circuit #1 
b. Circuit #2 
c. Circuit #3 
d. Circuit #4 
e. There is not enough information available to answer the question. 

 
Circuit # 1 2 3 4 

V (V )  12 12 10 10 

R(Ω)  2 3 10 5 

C(µF)  3 2 0.5 2 

τ = RC(×10−6 s)  6 6 5 10 
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F = qvB sinθ
F = IlB sinθ
τ = NIABsinθ = µB sinθ
PE = −µBcosθ

B = µ 0I
2πr

ε induced = −N ΔφB
Δt

= −N
Δ BA cosθ( )

Δt

c = fλ = 1
εoµo

S t( ) = energy
time× area

= cεoE
2 t( ) = c B

2 t( )
µ0

I = Savg = 1
2 cεoEmax

2 = c Bmax
2

2µ0

P = S
c
= Force
Area

S = So cos
2θ

v = 1
εµ

= c
n

θinc = θrefl

n1 sinθ1 = n2 sinθ2
1
f
= 1
do

+ 1
di

M = hi
ho

= − di
do

Mtotal = Mi
i=1

N

∏

Sout = Sine
− µixi

i
∑

HU = µw − µm

µw
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F = k Q1Q2
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!
F
q
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!
F = Δ!p

Δt
=
Δ mv( )
Δt

= m!a
!
F = −k!y
!
FC = m v2

R
r̂

W = ΔKE = 1
2 m vf

2 − vi
2( ) = −ΔPE

PEgravity = mgy

PEspring = 1
2 ky

2

!
A = Ax

2 + Ay
2

φ = tan−1 Ay

Ax
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