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Question 1 

 
Sample 1 (Score 15) 
 
This student uses the integration method in part (c). 
 
Sample 2 (Score 12) 
 
This student loses 1 point in part (a) for an incorrect calculation of the length of the rod. The numerical answers 
to parts (b) and (d) received credit because they were consistent with the incorrect value of the charge from 
part (a). In part (d), another point was lost because “toward the arc of charge” is not specific enough for the 
direction. A third point is lost in (e) because no direction is indicated. 
 
 
 
 

Question 2 
 
Sample 1 (Score 15) 
 
This student uses the time constant in part (b) to determine the capacitance. In part (c), both the best fit curve and 
battery resistance arguments are used. 
 
Sample 2 (Score 12) 
 
This student simply makes no attempt to solve part (b). 
 
 
 
 

Question 3 
 
Sample 1 (Score 15) 
 
This student carries more digits through the calculations than are shown in the scoring guideline, and thus ends 
up with an answer to part (d)(i) that is somewhat different from the outlined solution, but nonetheless correct. 
 
Sample 2 (Score 13) 
 
This student loses 1 point in part (b); the point at the y-intercept is correct, but because no other specific point is 
drawn and the value at which the line crosses the x-axis is so inconsistent with the student’s equation, the 
intended slope of the line is unclear. A second point is lost for missing units in (c) and (d)(i). 
 


