
Name________________________________________ 

Physics 111 Quiz #2, January 18, 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. _________________ 

1. An electron travels through free space from a point A, which is at +100V, to a point B, which is at 
+200V.  The kinetic energy of the electron during this trip 

 a.  stays constant.     

b.  increases by 1.6x10-17 J.  

€ 

W = −qΔV = −(−e) 200V −100V[ ] =100eV =1.6 ×10−17J  

c.  decreases by 1.6x10-17 J.  

d.  changes by 100V. 

2  Equal and opposite 10µC point charges lie along the x-axis with the + charge at x = 0.1m and the – 
charge at x = -0.1m. 

a. What is the electric field at the origin? 
 
The electric fields from each charge do not cancel, but both point in the same direction (to the 
left) since the force from both charges on a positive test charge at the origin is to the left.  

Adding these up gives , where Q = 10 µC and x = 0.1 m, so E = 1.8 x 107 N/C, 

pointing to the left. 
 

b. What is the electric potential at the origin? 
 

 and since equal and opposite charges are equally distant from the observation point 

at the origin, the two terms add up to zero – remember these are just + and – numbers, not 
vectors 
 

c. How much work would be required by an external force to bring in a third +10µC point charge 
from very far away to the origin? 

Since the potential at the origin is V = 0, as it is at infinity (very far away), then there is no 
change in V for the third charge and therefore no net work is required. 
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F = qvB sinθ
F = IlB sinθ
τ = NIAB sinθ = µB sinθ
PE = −µB cosθ
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µ 0I
2πr
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W f ,i = −qΔVf ,i
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