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Question 3 

Overview 

The intent of this question was to elicit students’ knowledge of how current is induced in response to a 
changing magnetic flux, of how this induced current can create a magnetic field, and how that induced field 
can affect the existing magnetic field. The question also assessed the students’ knowledge of motional emf, 
terminal velocity, power dissipated in a resistor, and setting up and integrating Newton’s second law in 
order to find velocity as a function of time. 

Sample: E Q3 A 
Score: 15 

Part (a) earned 1 point for selecting “left.” Part (b)(i) earned 2 points for selecting “less than” and explaining 
how the induced current creates a magnetic field out of the page at point C, which decreases the overall 
magnetic field. Part (b)(ii) earned 2 points for selecting “greater than” and explaining how the induced 
current creates a magnetic field into the page at point D, which increases the overall magnetic field. Part (c) 
earned 4 points for using the correct equation for emf, obtaining an expression for the current, correctly 
applying Newton’s second law, and for writing acceleration as dv/dt. Part (d) earned 2 points for showing 
that the net force is equal to zero by setting the gravitational force equal to the magnetic force and for having 
an answer consistent with part (c). Part (e) earned 1 point for having a correct substitution in an appropriate 
equation for power. Part (f) earned 3 points for separating variables, integrating with the correct limits, and 
for the correct answer.   

Sample: E Q3 B 
Score: 10 

Part (a) earned 1 point for selecting “left.” Parts (b)(i) and (b)(ii) earned no credit for selecting the wrong 
answers. Parts (c), (d), and (e) earned full credit. Part (f) earned 2 points for separating variables and 
integrating with the correct limits, but the exponent on the answer is incorrect.   

Sample: E Q3 C 
Score: 4 

Part (a) earned 1 point for selecting “left.” Parts (b)(i) and (b)(ii) earned no credit for selecting the wrong 
answers. Part (c) earned 2 points for correctly applying Newton’s second law and writing the acceleration as 
dv/dt, but there was no attempt to use Faraday’s law to find the emf or correct expression for the current. 
Part (d) earned 1 point for stating that the net force would be zero, but the answer is not consistent with part 
(c). Part (e) earned no credit because there is no substitution into an equation for power. Part (f) earned no 
credit because there is no separation of variables, attempt to integrate, and no answer.   
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