
Homework 5 

Due Friday, February 24 

 

1) A particle with charge 10 C  lies on the x-axis at x=-1 meters. A second particle with 10 C  is 
located on the axis at x=1 meter. (a) What is the electrical force on the second particle by the 
first? What is the force on the first particle by the second? (b) Suppose that each particle has a 
mass of 1 g. If they are both released from rest, how fast will each be moving when they are 
separated from one another by 4 meters? By 100 meters? By infinity? 

2) A particle with charge 10 C is located in the xy plane at coordinates (x,y) = (0,1). Coordinates 
are in meters. A second particle with the same10 C charge is located at (0,-1). Both particles 

are held fixed. A third particle which we will refer to as particle #3, with a charge of 5 C , can 

move freely along the x-axis. (a) Write down an expression for the force ( )F x


 on particle #3 
when it is at an arbitrary location (x,0). Note: Since the force will be to the right when x>0, and 

the force will be to the left when x<0, your expression ( )F x


 should automatically change sign 

when you change the sign of x. What is (0)F


? (b) Suppose that particle #3 is initially at (0,0), 
and it is given a nudge in the positive x direction. How fast will it be moving when it is at infinity? 
Particle #3 has a mass of 1 g.  

3) Suppose that a set of 11 particles, each having identical10 C charges, are located on the x-axis 
at regular 1 meter intervals, from x=-5 meters to x=5 meters.  What is the force on the particle 
in the middle, at x=0, due to all of the others? What is the force on the particle at the end, at 
x=5 m, due to all of the others? Consider the case where there are N particles in the line, and 
N>>1. What is the force on the particle at the end of the line as N-> infinity? You may wish to 
make use of WolframAlpha to perform sum the total force for increasing values of N. 

4) Four particles, each with a charge of 10 C , lie in the xy plane, at coordinates (0,1), (0,-1), (1,0), 

and (-1,0) respectively. (a) What is the force on an additional particle with a charge of 3 C  if it 
is located on the z axis at z = 5 meters? (b) What is the force if the additional particle has a 
charge of -2 C  and it is located on the z axis at z = 10 meters? (c) What is the force on the 
additional particle if it has an arbitrary charge q and is at an arbitrary location (0,0,z) along the z 
axis? (d) Assuming that q is negative, how much work per charge must be performed to move 
the additional charge q from (0,0,0) to (0,0, )  in the presence of the other four? [Hint: 
Calculate the work for a given charge q, and then divide your answer by the value of q.] 


