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Question 2 

Overview 

This problem explored the relationship between resistance, voltage, and current in a simple circuit, and the 
means of experimentally verifying the relationships. The concepts stressed are the relationship between 
voltage, current, and resistance; the relationship between resistance and resistivity; the effects of a nonideal 
voltmeter and a nonideal ammeter on a circuit; and the experimental means to determine the resistance of an 
unknown resistor in a circuit. 

Sample: E Q2 A 
Score: 15 

Part (a) earned 2 points for selecting “It is the same through both” and explaining that resistors in series will 
have the same current. Part (b) earned 2 points for selecting “It depends on the resistance of the sample,” a 
correct justification using Ohm’s law, and the voltage drop across resistors. Part (c) earned 1 point for listing 
the correct quantities to graph. Part (d) earned 3 points for the proper scale, labels, and units; correctly 
plotting the data; and for an appropriate best-fit straight line. Part (e) earned 2 points for calculating the slope 
of the line (and not using data points) and relating the slope to “r.” Part (f) earned 1 point for correctly 
substituting into the formula for resistivity. Part (g)(i) earned 2 points for selecting “less than” and a 
justification describing how the resistance of the ammeter affects the circuit. Part (g)(ii) earned 2 points for 
selecting “greater than” and a justification describing how the resistance of the voltmeter affects the circuit. 

Sample: E Q2 B 
Score: 10 

Parts (a), (b), (c), and (d) earned full credit. Part (e) earned 1 point for calculating the slope of the line, but there 
is no indication that the slope is related to “r.” Part (f) earned 1 point for correctly substituting the answer 
from part (e) into the formula for resistivity. Both parts (g)(i) and (g)(ii) earned no credit for selecting the 
wrong answers. 

Sample: E Q2 C 
Score: 6 

Part (a) earned 1 point for selecting “It is the same through both,” but there is no justification. Part (b) earned 
full credit. Part (c) earned no credit for indicating incorrect quantities to graph. Part (d) earned full credit 
(even though the quantities chosen are not correct, all three graphing points can still be earned). Part (e) 
earned no credit for calculating the slope because data points are used, and the slope is not related to “r.”  
Part (f) earned no credit because there is no substitution into the formula for resistivity. Both parts (g)(i) and 
(g)(ii) earned no credit for selecting the wrong answers. 
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