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Question 1 

Overview 

The intent was to assess understanding of electrical potential maps, the principal of superposition, the 
relation between potential and the electric field vector, the work done on charges, the direction of 
acceleration of a charge in an electric field, and Gauss’s law. 

Sample: E Q1 A 
Score: 15 

Part (a) earned 3 points for correctly summing the electric potentials from the individual point charges, 
substituting, and calculating a correct answer with units. Part (b) earned 2 points for drawing an arrow 
perpendicular to point C and pointing toward the –16 V line. Part (c) earned 2 points for using a correct 
equation and substituting from the figure to calculate the electric field. Part (d) earned 2 points for using a 
correct equation to determine the electric flux and calculating a correct answer with units. Part (e)(i) earned  
2 points for using a correct equation to determine the work done by the electric field and calculating a correct 
answer with units and sign. Part (e)(ii) earned 2 points for using the work-energy theorem and substituting 
for work from part (e)(i). Part (f) earned 2 points for selecting “Left” and a justification that correctly states that 
the electric field points perpendicularly toward lower potential and the electrons experience a force toward 
higher potentials.   

Sample: E Q1 B 
Score: 11 

Part (a) earned no credit because there is no indication that a correct equation was used. Parts (b) and (c) 
earned full credit. Part (d) earned 1 point for using a correct equation to determine the electric flux; however, 
the answer had no units. Part (e) earned full credit. Part (f) earned 2 points for selecting “Left” and a correct 
justification that stated electrons move in a direction opposite to the electric field.   

Sample: E Q1 C 
Score: 5 

Part (a) earned no credit because there is no indication that a correct equation was used. Part (b) earned        
1 point for an arrow drawn perpendicular to point C, but the arrow pointed away from the –16 V line. Parts (c) 
and (d) earned no credit because there is no indication that correct equations were used. Part (e) earned full 
credit. Part (f) earned no credit for an incorrect selection.  
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