
AP® PHYSICS B 
2006 SCORING GUIDELINES (Form B) 

    
Question 3 

15 points total       Distribution 
 of points 
(a) 2 points 

 
 

For indicating the correct direction for the force due to the +Q charge (  as drawn above) 1F 1 point 

For indicating the correct direction for the force due to the  charge (  as drawn above) Q- 2F 1 point 

 
 
(b) 6 points 
  

For any indication that the magnitudes of  and  are the same 1F 2F 1 point 

The x-components of  and  cancel. 1F 2F  

For any indication that the magnitude of the net force is the sum of the y-components  
of  and , which are equal 1F 2F

1 point 

Example: , where  is the angle between the  

y-axis and the dashed lines in the figure 
1 2cos cos 2 costotalF F F Fq q= + = q q  

For a correct expression for co  sq 1 point 

2 2
cos d

x d
q =

+
 

 

For a correct substitution for F into the above expression for  totalF 1 point 

2 2

kqQ kqQ
F

r x d
= =

+ 2
 

 

2 2 2 2
2total

kqQ dF
x d x d

=
+ +

 
 

For the correct magnitude of the total force 1 point 

( )3 22 2

2
total

kqQd
F

x d
=

+
   or equivalent 

 

For indicating the correct direction for the total force, e.g., negative y-direction,  
toward the bottom of the page, etc. 

1 point 
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AP® PHYSICS B 
2006 SCORING GUIDELINES (Form B) 

 
Question 3 (continued) 

        Distribution 
 of points 
 
(c) 2 points 
 

The field can be found from the force.  

totalE F q=   

For the correct magnitude of the electric field 1 point 

( )3 22 2

2kQd
E

x d
=

+
 

 

For indicating the correct direction for the electric field, e.g., negative y-direction,  
toward the bottom of the page, etc. 

1 point 

 
 
(d) 2 points 
  

The total potential is the sum of the individual point charge potentials.  

1 2 2 2 2

kQ kQ
V V V

x d x d

-= + = +
+ + 2

 
 

For indicating that the electric potential is zero 2 points 
Note: One point partial credit could be earned for only recognizing that the potentials  

from the two charges must be added. 
 

 
 
(e) 3 points 
  

For any indication that as x gets large, the hypotenuse and x are approximately equal or  
d is negligible compared to x 

1 point 

For indicating that the above implies that 2 2x d+ ª x  1 point 

For indicating that substituting the approximate equality into the answer from part (b)  

yields 
3

2
total

kqQd
F

x
=  

1 point 
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AP® PHYSICS B 
2006 SCORING COMMENTARY (Form B) 

Question 3 
 
Sample: B3A 
Score: 15 
 
This very well-organized response earned full credit. 
 
Sample: B3B 
Score: 11 
 
Parts (a) and (b) earned full credit. Note that the student’s angle q  is the complimentary angle to that defined as 

 in the scoring guidelines, so the use of the sine is correct. Part (c) earned no credit since the student loses the d 
in the numerator, and no direction is indicated. Part (d) has no correct work, but part (e) earned full credit. 
q

 
Sample: B3C 
Score: 5 
 
Part (a) earned 1 point for the one correct vector. Part (b) earned 2 points for using the correct magnitude of the 
forces and work that implies these magnitudes are equal. Part (c) starts out correctly, but the student never arrives 
at a final value for the field and thus received no credit. Part (d) earned full credit, but part (e) earned nothing. 
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