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Question 3 

Overview 

The question had a rotating platform with a mass on a spring. This question assessed student 
comprehension and ability to make connections in the topics of rotational motion, rotational inertia, angular 
momentum, and behavior of springs. 

Sample: M Q3 A 
Score: 15 

Part (a) earned 3 points for using a correct equation and correctly substituting for the stretched length of the 
spring and radius. Part (b)(i) earned 1 point for stating a value that was correct for the rotational inertia of the 
block. Part (b)(ii) earned 2 points for indicating that the rotational inertia of the system is the sum of the 
block’s, rod’s, and platform’s rotational inertias and correctly substituting the values for each object. Part (c) 
earned 1 point for stating a value that is correct for the angular momentum of the entire system. Part (d) 
earned 3 points for using the correct equation and substituting from part (a) for the spring constant and the 
radius. Part (e) earned 2 points for selecting “Decreasing” and a correct justification relating the decreasing 
rotational inertia to the angular momentum. Part (f) earned 2 points for selecting “Negative” and a correct 
justification explaining why the motor has to do negative work to keep the angular velocity constant as the 
rotational inertia is decreasing. Part (g) earned 1 point for an arrow drawn in the correct direction. 

Sample: M Q3 B 
Score: 11 

Parts (a), (b), and (c) earned full credit. Part (d) earned no credit because there is no indication that a correct 
equation was used. Part (e) earned full credit. Part (f) earned 2 points for selecting “Negative” and a correct 
justification relating the decreasing rotational inertia to a decrease in rotational kinetic energy that results in 
negative work. Part (g) earned no credit for an arrow drawn toward the center instead of down and to the 
right. 

Sample: M Q3 C 
Score: 6  

Part (a) earned no credit because there is no indication that a correct equation was used. Part (b) and (c) 
earned full credit. Part (d) earned no credit because there is no indication that a correct equation was used. 
Part (e) earned 2 points for selecting “Decreasing” and a correct justification that a smaller distance from the 
center of rotation is related to a smaller angular momentum. Part (f) earned no credit for selecting an incorrect 
choice. Part (g) earned no credit for an arrow drawn down and to the left instead of down and to the right. 
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