
Name________________________________________ 

Physics 111 Quiz #3, October 6, 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. An alpha particle ( 2
4He+2 ) is a helium nucleus with a mass approximately 4mp  and a charge of +2e .  

The alpha particle is accelerated through a potential difference of ΔV = 10000V .  The alpha particle 
enters a region of uniform magnetic field of strength B = 0.6T and the alpha particle’s velocity is 
perpendicular to the magnetic field as shown below.   What detector (A or B) will the alpha particle 
strike and how far above or below the exit hole should that detector be placed so that the alpha 
particle can be detected? 

FB = qvB = ma = m v2

R

R = mv
qB

= m
qB

2qΔV
m

= 2mΔV
qB2

R = 2 × 4 ×1.67 ×10−27 kg ×10000V
2 ×1.6 ×10−19C × 0.6T( )2

= 0.033m

 

where the velocity is given by 

W = −qΔV = 1
2 mv

2 → v = 2qΔV
m

and the distance 

D = 2R = 2 × 0.033m = 0.066m = 6.6cm is toward detector A. 

 

 

2. Suppose that you had a mixture of helium 2
4He+2  and zinc 30

65Zn+2 nuclei and further suppose that the 

experimental parameters are kept constant for both nuclei.  Where would you look to see the 30
65Zn+2

nuclei?  
a. Look on the detector labeled A but closer to the exit hole than where the 2

4He+2  would strike. 

b. Look on the detector labeled A but farther from the exit hole than where the 2
4He+2  would 

strike. 
c. Look on the detector labeled B but closer to the exit hole than where the 2

4He+2  would strike.  

d. Look on the detector labeled B but farther from the exit hole than where the 2
4He+2  would 

strike. 
e. We are unable to determine where with respect to the exit hole and the 2

4He+2 nuclei to tell 
where they would strike. 
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3. Suppose that a copper wire (with dimensions shown) is between the poles of a magnet of strength 
B = 0.07T as shown below.  The wire is made out of copper with the dimensions shown.  There is an 
electron density of 8.5 ×1028 e+

m3 and the wire feels a force with magnitude F = 0.04N when a 
current I flows through a resistor from a battery (both not shown).  What is the drift speed of the 
electrons in the wire if the cross-sectional area of the wire is A = 3.14 ×10−6m2 and the length of 
wire in the magnetic field is L = 0.31m ? 

 

 

 

 

 

 

 
FB = ILB→ I = FB

LB
= 0.04N
0.31m × 0.07T

= 1.8A

I = nAvdq→ vd =
I

nAq
= 1.8A
8.5 ×1028 e+

m3 × 3.14 ×10
−6m2 ×1.6 ×10−19C

= 4.2 ×10−5 m
s
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