
Physics 2049 Test 2      Spring 2003-Dr. Saul 
 Problem 2 (Estimation Problem: 15 points) 
For a science fair, your kid brother wants to levitate a penny between two square metal plates where each side of 
the square is 40 cm long.  If the penny is given an excess charge of 1 nC and the plates are given equal, but 
opposite charges, what is the magnitude of the charge on each plate.  The plates are parallel and placed 3 cm 
apart. 

 
 



   

Problem 3 (Essay 10 points) You may use diagrams and equations but no calculations in your response 
for this problem. 

A.  Which shaded face has the greater magnitude flux?   

B.  Which Gaussian cube has the larger ΦTotal?   

Cube A       Cube B 
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Problem 4 (18 points) 
Q qThree point charges, each with charge Q, are located at the three corners  

of a square as shown in the diagram on the right.  Each side of the square  
is of length d.  A forth charge q is then located at the fourth corner.  You  
may use k=1/4πε0.   Write carefully so your work can be followed 

d(a) Derive the potential for the point charge in the upper left corner. 
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(b) How much energy was required to assemble the initial 3 Q charges?   

 
(c) How much work is required to move a charge q from the fourth corner to a point where the diagonals of the 

square intersect?   

 
 



   

Problem 5 (17 points)   

 
(b) Where and how much charge is on each surface of the two conductors? 

 

 
 

 

 


