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Name________________________________________ 

Physics 111 Quiz #1, January 11, 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. Two equal charges are a fixed distance apart.  A third charge of the same sign is placed at the 
midpoint of the line joining the two charges.  Suppose that this third charge is displaced slightly to 
the one side along the line joining the first two charges.  The resultant motion of the third charge is 

 a.  to move away to infinity perpendicular to the line joining the two fixed charges.   

b.  move in the direction opposite its initial displacement until it collides a fixed charge.   

c.  to oscillate between the two fixed charges.  

d.  unable to be described since the magnitude of the charges and distances between the charges are  
unknown. 

2  Suppose that you have the two collections of charges shown below where there are four charges on 
the corners of a square and a fifth charge in the center of each square.   All of the charges have the 
same magnitude 1µC, the red circles are negative charges, the blue circles are positive charges, and 
the sides of the square are 1m in length. 

a. What is the net electrostatic force on the charge located at the center of the square? 

 

The charge in the center would be attracted along each diagonal toward a 
negative charge in each corner.  By the symmetry in the problem the net 
force therefore on the charge in the center of the square is zero. 

 

 

b. What is the net electrostatic force on the charge located at the center of the square? 

 

Based on the symmetry in the problem, the direction of the force 
on the charge at the center of the square will be in the negative y-
direction and due to the symmetry of the problem the net 
horizontal forces sum to zero.  Thus the only forces are in the 
vertical direction and the magnitude of the net force vector is 
therefore: 
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Fnet = Fnet ,y =
4kq2

r2
sinθ =

4 × 9 ×109 Nm 2

C 2 × 1×10−6C( )
2

0.5m( )2 + 0.5m( )2( )
sin45 = 0.05N
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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
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