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Question 2: Translation Between Representations (TBR) 12 points 

A 
For drawing a bar at 

1
4

T
Point A1 

For drawing a bar at 
1
4

T  that has a height of 3 units 
Point A2 

For indicating that ε is zero at times t = 0  and 
1
2

T
Point A3 

Example Response 

B For a multistep derivation that includes the equation Bd
dt
Φ

= −ε Point B1 

Scoring Note: The negative sign does not have to be present in the expression for 
this point to be earned. 

For a correct expression for the induced emf (e.g., ( )sinBA tω=ε ω ) Point B2 

For using Ohm’s law to relate current and emf (e.g., I
R

=
ε

)
Point B3 

For a correct expression for the absolute value of the maximum induced current 

(e.g., 
BAI

R
ω

= ) 

Point B4 
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Example Response 

Bd
dt
Φ

= −ε

( ) ( )cos sind BA t BA t
dt

ω ω ω= − =  ε

max BAω=ε

VI
R R
∆

= =
ε

m
xma

ax BAI
R R

ω
= =
ε

C For a curve that is approximately sinusoidal Point C1 

For a curve that shows exactly two cycles Point C2 
For a curve that starts at the origin and has equal maximum values and equal minimum 
values 

Point C3 

Scoring Note: A curve that starts and ends at P = 0 and has a single maximum can 
earn this point. 

Example Response 

D For correctly indicating whether the representations are consistent in parts A and C Point D1 

For a correct justification that indicates that the maxima and/or minima of the graph in 
part C align with the bars drawn in part A because P is proportional to ε 2  

Point D2 

Example Response 

Yes, part C is consistent with part A. P is proportional to 2ε . When ε  is maximum, P 
is maximum. 
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Question 2

Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.

Overview

NEW for 2025: The question overviews can be found in the Chief Reader Report on Student Responses on 
AP Central.

Sample: 2A 
Score: 11

Part A earned two out of three points. The first point (A1) was earned for having a bar drawn at 4t T= . The second 
point (A2) was earned for having a bar drawn at 4t T=  that has a height of 3 units. The third point (A3) was not 
earned because the response does not have “0” written in the column to indicate that the emf is zero at time 0t =  and 

2t T= . 

Part B earned all four points. The first point (B1) was earned for providing a multistep derivation that includes a correct 
equation for Faraday’s law. The second point (B2) was earned for correctly taking the derivative of the flux expression. 
The third point (B3) was earned for correctly substituting the expression for emf into Ohm’s law. The fourth point (B4) 
was earned for providing a correct expression for the absolute value of the maximum induced current. 

Part C earned all three points. The first point (C1) was earned for having a graph that is approximately sinusoidal. The 
second point (C2) was earned for having a graph that shows exactly two complete cycles. The third point (C3) was 
earned for having a graph that starts at the origin with equal maximum values and equal minimum values. 

Part D earned both points. The first point (D1) was earned for correctly indicating that the representations in parts A and 
C are consistent. The second point (D2) was earned for indicating that power depends upon both current and emf and 
that current also depends upon emf.

https://apcentral.collegeboard.org/courses
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Question 2 (continued)

Sample: 2B 
Score: 7

Part A earned all three points. The first point (A1) was earned for having a bar drawn at 4t T= . The second point (A2) 
was earned for having a bar drawn at 4t T=  that has a height of 3 units. The third point (A3) was earned for indicating 
the emf is “0” in the columns at time 0t =  and 2t T= . 

Part B earned three out of four points. The first point (B1) was earned for providing a multistep derivation that includes 
a correct equation for Faraday’s law. The second point (B2) was earned for correctly taking the derivative of the flux 
expression. The third point (B3) was earned for substituting emf into Ohm’s law to determine induced current. The 
fourth point (B4) was not earned because the response does not indicate a correct expression for the maximum induced 
current. 

Part C did not earn any of the three points. The first point (C1) was not earned because the response does not show an 
approximately sinusoidal graph. The second point (C2) was not earned because the response does not show a graph 
with two complete cycles. The third point (C3) was not earned because the response does not show a graph with equal 
maximum values and equal minimum values. 

Part D earned one out of two points. The first point (D1) was not earned because the response incorrectly indicates that 
the representations in parts A and C were consistent. The second point (D2) was earned because the response shows that 
P is proportional to the square of the emf.

Sample: 2C 
Score: 4

Part A earned two out of three points. The first point (A1) was earned for having a bar drawn at 4t T= . The second 
point (A2) was not earned because the response has a bar drawn at 4t T=  that has a height of 4 units rather than 3. The 
third point (A3) was earned for indicating the emf is “0” in the columns at time 0t =  and 2t T= . 

Part B did not earn any of the four points. The first point (B1) was not earned because the response is not a multistep 
derivation, even though it includes a correct equation for Faraday’s law. The second point (B2) was not earned because 
the response does not take the derivative of the flux expression. The third point (B3) was not earned because the response 
does not use Ohm’s law with an expression for emf. The fourth point (B4) was not earned because the response does not 
provide a correct expression for the absolute value of the maximum induced current. 

Part C earned one out of three points. The first point (C1) was not earned because the response has a graph that is not 
approximately sinusoidal. The second point (C2) was earned because the response has a graph that shows two complete 
cycles. The third point (C3) was not earned because the response has a graph that does not have equal maximum values. 

Part D earned one out of two points. The first point (D1) was earned because the response correctly indicates that the 
representations in parts A and C are consistent. The second point (D2) was not earned because the response does not 
indicate that P is proportional to the square of the emf.
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