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Exam 1 (October 7, 2014) 
Please read the problems carefully and answer them in the space provided.  Write on 

the back of the page, if necessary.  Show all your work.  Partial credit will be given. 

 
Problem 1 (12 pts, show your work): 

 

Consider the configuration of two charges shown in the 

figure along with a representation of the electric field lines 

of the system.    

 

a) Indicate on the figure the signs of each of the charges. 

 

b) What are the relative magnitudes of the two charges? 

 

 

 

 

c) Sketch on the figure the equipotential lines for this 

system of charges. 

 

 

 

 

 

 

Problem 2 (8 pts, show your work): 

 

The vector that best describes the direction of the electric field at the point x on the 20 V 

equipotential line is 

 

a) vector 1 

b) vector 2 

c) vector 3 

d) vector 4 

e) none of these is correct 

 

 

 

 

 

 

 

 

 

  



P142               University of Rochester             NAME _________________________________________    

S. Manly        Fall 2014 

 

Problem 3 (8 pts, show your work): 

 

Charges Q and q (Qq), separated by a distance d, produce a potential VP=0 at point P.  This 

means that 

 

a) no force is acting on a test charge placed at point P. 

b) Q and q must have the same sign. 

c) the electric field must be zero at point P. 

d) the net work in bringing Q to distance d from q is zero. 

e) the net work needed to bring a charge from infinity to point P is zero. 

 

 

 

 

 

 

 

 

 

Problem 4 (15 pts, show your work): 

 

Suppose three charges are tied together (collinearly) 

by two massless strings.  Determine the tension in the 

strings in terms of k, q and d. 
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Problem 5 (15 pts, show your work): 

 

Figure (a) shows an infinite plane 

(perpendicular to the plane of the paper) 

with a constant positive charge per unit 

area, .  In addition, as shown in the figure, 

two positive charges are located a distance 

d above the plane and separated by a 

distance of 2d.   Figure (b) shows a similar 

configuration (same plane, same charges) 

except for one of the charges is now located 

a distance 2d from the other charge on the 

other side of the plane along a line that is 

perpendicular to the plane of charge.   

 

(a) What is the total electric flux 

passing through the plane in 

configuration (a)? 

 

 

 

(b) What is the total electric flux 

passing through the plane in 

configuration (b)? 

 

 

 

 

(c) What is the relative magnitude of the energy stored in the two configurations?  
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Problem 6 (21 pts, show your work): 

 

A charge +Q is located on the y axis a distance L 

from the origin.  A bead of mass m and charge –q 

is located at the origin and is free to slide 

frictionlessly along the x axis.  Suppose the bead 

is displaced by a small amount x, where x<<L.  

When released, show that the bead executes 

simple harmonic motion and determine the 

frequency of motion in terms of L, Q, q and m.   

 

 

  

1) /12 
2) /8 
3) /8 
4) /15 
5) /15 
6) /21 
7) /21 
____________ 
 
tot  /100 
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Problem 7 (21 pts, show your work): 

 

Consider an infinitely long cylindrically symmetric 

charge distribution with an axis of symmetry that is 

the x-axis.  This charge distribution has a constant 

positive charge per unit length  and a radius R.  

Something very strange happened to this charge 

distribution on the way to the exam.  A line of 

charge of length L along the x-axis, centered at the 

origin, disappeared.  The amount of charge per unit 

length that disappears along this line is ’.  Given 

this distribution, sketched to the right, determine the 

net electric field at a point P at y=r above the 

midpoint of the missing charge line segment.  
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