
Name________________________________________ 

Physics 111 Quiz #2, September 22, 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. 

____________________________ 

1. How much voltage must be used to accelerate a proton (Qp = +eand radius 1.2 ×10−15m ) so that it 
has sufficient energy to just touch a gold nucleus?  Assume that a gold nucleus has a radius of 
7.3×10−15m has a charge of QAu = +79e . 

W = −qΔV = ΔK = 0 − Ki ⇒−Ki = −qΔV = −e k Ze( )
rf

−
k Ze( )
ri

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥
= −e k Ze( )

rf

∴V =
k Ze( )
rf

=
9 ×109 Nm2

C2 × 79 ×1.6 ×10−19C
1.2 + 7.3( )×10−15m

= 1.34 ×107V = 13.4MV
 

 

2. Suppose that you have a set of horizontal, parallel, square, metal plates with sides of length 
L = 10.0cm and separation d = 6.0cm . The upper and lower plates have the same magnitude of 
charge on them.   What value of the potential difference would be needed across the plates such that 
you could suspend the proton at rest between the plates?  In addition, what are the signs of the 
charges on the upper and lower plates?  

In order to suspend the proton at rest between the plates we have to overcome the force of gravity 
which acts vertically down.  Thus the electric force on the proton must be vertically up in direction 
and of the same magnitude as the weight of the proton.  To have the electric force point up on the 
proton, the electric field must also point upwards.  Thus the lower plate must have the positive charge 
and the upper plate must have the negative charge. 

The electric potential difference between the plates needed to suspend the proton at rest is determined 
from: 

Fnet = may = 0 = FE − FW → FE = FW → eE = mg→ E = − ΔV
Δy

= mg
e

ΔV = mg
e

⎛
⎝⎜

⎞
⎠⎟ Δy =

1.67 ×10−27 kg × 9.8 m
s2

1.6 ×10−19C
⎛
⎝⎜

⎞
⎠⎟
× 0.06m = 6.1×10−9V

 

 

 

 



3. A proton (Q = +e ) and an electron (Q = −e ) are in a constant electric field created by oppositely 
charged plates.  You release the proton from rest near the positive plate and release the electron from 
rest near the negative plate.  When the proton and electron strike the opposite plates, which one has 
more kinetic energy? 

a. The proton. 
b. The electron. 
c. They both acquire the same kinetic energy.  
d. They both acquire the same kinetic energy, but the electron’s kinetic energy has the opposite 

sign of the proton’s kinetic energy. 
e. Neither one has a greater kinetic energy since there is no change in the kinetic energy of 

either.  
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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
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v = 1
εµ

= c
n

θinc = θrefl
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1
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r2
r̂

!
E =
!
F
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