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Physics 111 Quiz #1, January 7, 2010 

 

Please show all work, thoughts and/or reasoning in order to receive partial credit.  The quiz is 
worth 10 points total. 

1. Suppose that you wanted to be able to levitate yourself at a height of 1m above the Earth’s 
surface by placing an equal amount of charge on yourself and the Earth and using the 
repulsive electrostatic force to pick you up.  If you have a mass of 70kg about how much 
charge would you need to have put on yourself?  (Assume the mass and radius of the Earth 
are ME = 6x1024 kg and rE = 6.4x106m respectively.) 

 a.  276 µC   

b.  4.6 mC   

c.  1800 C   

d.  There is no amount of charge that could accomplish this feat. 

2  A point charge q1 = -9µC is placed at x = 0, while another point charge q2 = 4µC is placed 
at x = 1m.  

a.  At what point, measured with respect to q1 and besides infinity, would the net force on a 
positive charge q3 be zero?  (Hint:  you will need to solve a quadratic equation and the 

solutions are given by

€ 

x =
−b ± b2 − 4ac

2a
) 

  

€ 

Fnet,3 = −F1,3 + F2,3 = −
kQ1Q3

r13
2 +

kQ2Q3

r23
2 = 0

Q1
r13
2 =

Q2

r23
2 →

Q1
d2

=
Q2

d −1( )2
→ Q2 −Q1( )d2 + 2Q1d −Q1 = 0

d =
3.0m
0.6m
 
 
 

 
 
 

 

  From a force diagram we chose the 3.0-m solution as the correct choice since the 0.6m 
choice produces two force vectors that point in the same direction..  

b.  Does the actual value of q3 matter when you calculate the positions that you can place the 
charge and what is the significance of the position value that you discarded in part a?  
Explain your answers. 

The actual charge for q3 does not matter since the forces have to sum to zero.  The solution 
that we discarded in part a, maybe a mathematical solution to the problem, but physically 
the force vectors at this second location point in the same direction and will not cancel to 
give a zero force.  This spot would be physically correct if q1 and q2 had the same sign. 
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