
Physics 202-Section 2G 
Solutions - Worksheet 1- Lectures 1 and 2 

 
Formulas and Constants 
Force between 2 charges: 

   
     

    ,           

Electric field resulting from a charge:  

    
  

   

Force on a charge in an electric field: 
       
 
*Remember that forces and electric fields both have magnitudes and directions, and are treated      
as vector quantities.  

 
 
1. Three charges (        ) are arranged to form a triangle. Find the following. 
 
 
 
 

 

 

 

 

a. Force between    and     10.67 N 

   
     

    q1 is 20e-6, q2 is 12e-6, and r is the distance between them (0.45). 

 
b. Force between    and     20.94 N 

   
     

    q1 is 12e-6, q2 is 7e-6, and r is the distance between them (0.19). 

 
c. Net force acting on     23.50 N 
 The force from q1 (-20e-6 charge) is pulling q2 (+12e-6 charge) horizontally toward the west, 
while the force from q3 (-7e-6 charge) is pulling q2 vertically toward the south. Because they are pulling 
directly to the side and the other is directly pulling down, we can use the Pythagorean theorem to add 
these two component forces as vector quantities. Sqrt(10.67^2 + 20.94^2) = 23.5 = the net force.  

 
d. Direction of net force on      63 ° south of west 
 We know that the resultant net force on q2 will be directed to the southwest because the charge 
is being pulled both south and west by the two other charges. To determine the exact angle, we can take 
the inverse tangent of the horizontal and vertical components of the net force. Tan-1(20.94/10.67) = 63 
degrees. 

 
2. Two metal spheres each carry charges. The sphere A has a +3 μC charge and sphere B has 
a -6 μC charge. When very briefly touched together and then separated, what will occur? 
 

0.19 m 

0.45 m 
                      

          



A. the spheres will transfer electrons, the charges will equilibrate, and each sphere will 
possess the same charge.  
 Charges equilibrate on conductive objects when those objects are touched together because the 
electrons in them move about freely. 

B. the charges will cancel and each sphere will be neutral 
 This would be true if the magnitudes of the positive and negative charges were the same, but one 
was +3 and the other was -6. Total charge of both sphere together must always add up to the sum of the 
charges, which is -3.  

C. some electrons will be exchanged, resulting in two positively-charged spheres.  
 Wrong. The actual result will be two negatively charged spheres. Total charge of both spheres 
together will be equally divided between the two spheres. Total charge is -3 microcoulombs, so each 
sphere will end up with -1.5 microcoulombs.  

D. the charges on the spheres will not change as insufficient time was permitted allow the 
spheres to exchange electrons. 
 Wrong. The electrons move freely on conductive materials, so as soon as the spheres touch, the 
charges will equilibrate.  

 

3. Point    sits in the plane of a uniform electric field of magnitude 200 N/C that points to the 
right of the page.  
 
a. A charge (             is placed 15 cm to the right of point  . Find the magnitude and 

direction of the electric field at point  .  
 
  
 

 

 200 N/C 

 

 

 

E = 720 N/C   to the left Electric fields add like vectors because they are vector quantities with 

magnitudes and directions. There will be 2 electric fields acting on point A. One is the 200 N/C uniform 
field it sits in, and the other is the field resulting from the charge q1. To find the magnitude of this electric 
field, we must use the formula E = kq/r^2, with q being 2.3e-9 (-9 because its nanocoulombs) and r being 
0.15 (distance should be expressed in meters). We get 920 N/C. However, because q1 is a positive 
charge, its electric field lines would push A in the direction opposite to the direction of the 200N/C field. 
So we have a 920 N/C field to the left and a 200 N/C field to the right, so net field is 720 to the left. 

 
 
 
 
 
 
 
 

15 cm 

     



b. Another charge (             is placed 10 cm to the left of point  . Find the new magnitude 

and direction of the electric field at point  . 
 
  
 

 

 200 N/C 

 

 

 

E = 2520 N/C   to the right In this situation, there are 3 total electric fields acting on point A. We 

already know the sum of two of them. Now we have to find the electric field resulting from q2 and add it to 

our net electric field from the previous question. Again, we use E = kq/r^2 except using 3.6e-9 as q this 

time, and 0.10 as r. We get 3240 N/C. Now because q2 is to the left of A, its electric field lines will point to 

the right. So we subtract our previous calculation for electric field (which was directed to the left).  

3240-720 = 2520 to the right.  

 
5. An object of mass              and charge           is released from rest in a uniform 
electric field of magnitude 550 N/C. The object and electric field are positioned in the x-y plane, 
and the electric field points in the negative x-direction. Find the following.  
 
a. Net force on the object due to the electric field:  0.00825 N Force due to an electric field is 

calculated using F = Eq. E is 550 and q is 15e-6, so F = 0.00825N.  

 
b. Magnitude of the acceleration of the object:   0.55 m/s2 

What? Acceleration? That was from 

physics 201! Remember net force = mass*acceleration. We know the net force from the previous 
question. We know the mass is 0.015 kg. Plug these in and solve for acceleration, and we get 0.55 m/s^2. 

 
c. Direction of acceleration of the object:  positive x-direction Step back and look at the big 

picture. The charge is negative. Electric fields point from positive to negative. Because the field in this 
question is pointed in the negative X direction, that’s the negative side. But a negative charge will want to 
go to the positive side of the electric field. Thus, the object will move the opposite way, in the positive X 
direction.  
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