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Problem # 11 
 
First draw the diagram.   

 
This problem asks for the net electrostatic force acting on the charge at x=+3m.  That 
would be the 45µC charge. 
 
Next find the force between 2 of the charges 
Just like we did in class, use Coulomb’s Law to find the force acting on the 45µC charge 
due to each of the other charges. 
 
Force due to +18µC charge can be calculated, but first we have to find the distance 
between the  45µC charge and the +19µC charge.  We can use our basic geometry to 
find it  
c = a2 + b2 = 32 +32 = 4.24m  
 
Now use Coulomb’s Law to find the force, 

Fe = k
q1q2
r2

=
(9.0!109Nm2 C2 )(18!10"6C)(45!10"6C)

(4.24.m)2

Fe =
7290!10"3N

18
= 405!10"3N

Fe = 0.405N  

Find the Force between the other two charges 

Fe = k
q1q2
r2

=
(9.0!109Nm2 C2 )("12!10"6C)(45!10"6C)

(3.0.m)2

Fe =
"4860!10"3N

9
= "540!10"3N

Fe = "0.540N  

Draw these forces as vectors on your diagram 



  Then add them, tip to tail 

 
And, solve for the resultant. 
 
Since you know one of the angles inside of the triangle to be 45o, and you know the 
lengths of the sides on either side of the angle, you can use the law of cosines to find 
the magnitude of the resultant. 
 
c2 = a2 + b2 ! 2abCosC
c2 = (.405)2 + (.540)2 ! 2(.405)(.540)Cos45o )
c2 = (.164)+ (.292)! (.309)
c2 = .147
c = .383N

 

 
So, the magnitude of the force is 0.383N.  
 
Find the direction 
Go back to the diagram and use the Law of sines.  You can use it to find either angle, 
but since the problem asks you to describe the direction relative to the –x axis, that 
means the direction below the x axis.  So, choose the angle opposite the 0.405N side. 



SinA
a

=
SinC
c

SinA = aSinC
c

=
(.405)(Sin45o )

.383
= .9305

A = 48.4o

 

 
So your final answer is: 0.384N at and angle of 48.4o below the –x axis 
 
Problem # 16 
This problem has a lot of parts.   
 
The unknown charge q must be positive.  To see 
why, consider the unknown charge at the upper 
right corner in the drawing at the right (the unknown 
charge at the lower left corner could also be used).  
Three forces act on this charge:  (1) FO is the 
repulsive force due to the other unknown charge on 
the opposite corner, (2) FB is the attractive force 
due to the negative charge at the lower right corner, 
and (3) FL is the attractive force due to the negative 
charge at the upper left corner.  These three forces 
add to give a net force of zero.  The unknown 
charge can not be negative, because then FB and 
FL would have directions opposite to those shown in 
the shown in the drawing, and the sum of FO, FB, 
and FL 

 

 

 could not be zero. We note that the magnitudes of FB and FL are equal according 
to Coulomb’s law (Equation 18.1), since the sides of the square have equal lengths and 
the charge magnitudes are q and 0.70 µC in each case.  We also note that the 
directions of FB and FL are perpendicular.  Thus, the resultant of FB and FL is given by 
the Pythagorean theorem and points along the diagonal of the square, directly opposite 
to the direction of FO.  Since the vector sum of FO, FB, and FL is zero, the magnitude of 
the resultant of FB and FL must equal the magnitude of FO, and it is with this fact in mind 
that we begin our solution.  
 
 SOLUTION  Using the Pythagorean to express the magnitude of the resultant of 
FB and FL, which is equal to FO, we have 

2 2
B L OF F F+ =  (1) 

 
 Coulomb’s law indicates that 
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 where we have used d for the length of a side of the square and the fact that the 
diagonal of the square has a length of d 2 + d 2 = 2 d .  Substituting these 
expressions for FO, FB, and FL into Equation (1), we find 
 

( ) ( ) ( )
2 2 2–6 –6 –6 2

2 2 2 2

0.70 10 C 0.70 10 C 0.70 10 C
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2
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 Simplifying this result shows that 
 

( ) ( )
–6 2

–6
2 2

2 0.70 10 C
or 2 2 0.70 10 C 2.0 C

2

k q kq q
d d
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= = × = + µ  

 


