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 Quiz 7A NAME Solutions 

1. A proton (charge = e=1.6 ! 10" 19
C ; mass, m= 1.67 ! 10" 27 kg ) released at point B takes off towards the 

right with an acceleration of 6.0 ! 10
8
 m/s

2 . Calculate the magnitude and sign of the charge Q at A, 
assuming that there are no other charges in the vicinity.  10 points 

 
Magnitude 

1.00 nC 

Sign 
Positive 

Magnitude of the force responsible for the acceleration of the proton is given by NewtonÕs Second Law as 

F = ma = 1.67! 10" 27 kg( ) 6.0! 108  m/s2( ) = 1.00! 10" 18 N . 

This is the electrostatic force exerted by the charge Q.From CoulombÕs Law, we have  

F = ke

q1 q2

r 2 = ke

Qe
r 2 . 

Solve this for the unknown charge Q  and calculate the numerical value of the charge as following 

Q =
Fr 2

kee
=

1.0!10"18 N( ) 1.20 m( )2

9.0!109  N #m2 /C2( ) 1.6!10"19C( ) = 1.00!10"9C = 1.00 nC . 

In order to repel the positive proton, the charge Q must itself be positive. 
2. (a) Calculate the magnitude and direction of the net electrostatic field at the location of the ! 2.0-µC charge 

in the figure. 7 points 
Electric fields produced at the location of the 
!2.0-µC charge by the other two charges both 
point towards the left. So does their resultant, 
whose magnitude can calculated as the simple 
sum of those two. 

 

 Magnitude 

3.6! 104  N/C  

Direction 

Leftwards 
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(b) What force acts on the ! 2.0-µC charge? Give both magnitude and direction. 3 points 
Magnitude 

0.072 N 
Direction 

Rightwards 
Direction of the force on a negative charge placed in an electric field is opposite to the field direction. The 
force on the !2.0-µC charge is, therefore, towards the right. Its magnitude is 

F = q E = 2.0! 10" 6  C( ) 3.6! 104  N/C( ) = 0.072 N  
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