2025

AP Physics C: Electricity
and Magnetism

Sample Student Responses
and Scoring Commentary

Inside:

Free-Response Question 2
M Scoring Guidelines
M Student Samples

I Scoring Commentary

© 2025 College Board. College Board, Advanced Placement, AP, AP Central, and the acorn logo are registered trademarks of
College Board. Visit College Board on the web: collegeboard.org.

AP Central is the official online home for the AP Program: apcentral.collegeboard.org.



http://collegeboard.org
http://apcentral.collegeboard.org

AP® Physics C: Electricity and Magnetism 2025 Scoring Guidelines

Question 2: Translation Between Representations (TBR) 12 points
A ) 1 Point A1l
For drawing a bar at ZT
. 1 ) i Point A2
For drawing a bar at ZT that has a height of 3 units
T . . 1 Point A3
For indicating that |E | is zero at times £ =0 and —T
Example Response
€]
0 0
=0 1T 1T 3r
Figure 2
dd i
B For a multistep derivation that includes the equation £ = — 7 B Point B1
t
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., £ = BAwsin (a)l‘) ) Point B2
. & Point B3
For using Ohm’s law to relate current and emf (e.g., / =—)
For a correct expression for the absolute value of the maximum induced current Point B4

BAw
eg., [ =——
(e.g 2 )
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AP® Physics C: Electricity and Magnetism 2025 Scoring Guidelines
Example Response
do,
ot

d )
E= _ZI:BA cos(a)t)] = BAwsin (ot)

& = BAw
AV &
] =
R R
& BAw
max R R
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 Point C3
values

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

Example Response
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Figure 3
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 Point D2

part C align with the bars drawn in part A because P is proportional to &

Example Response

Yes, part C is consistent with part A. P is proportional to £ . When |5 | is maximum, P

s maximum.
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EM Q2 Sample Ap1of2
o

Use a pancil or & pan with black or dark blus ink, Do NOT write your name. Do NOT write outside the box.
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Question 2: Version J continues on the naxt page.
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L] Go to Question 3 in'Bluebook when you're done with this question.
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®

Uss a pancil or & pan with black or dark blus ink. Do NOT write your nama. Do NOT write outside the box,
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Question 2: Version J continues on the next page.

AR R R R R R R R R R R R R R R R R R R RN R RN RN REEY

e e o o ® e o9 ® s @




EM Q2 Sample B p2 of 2.

] -
Use s pancll or & pan with biack of dark blus ink. Do NOT write your name. Do NOT write outsides the box. -
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g Go to Question 3 in Bluebook when you're done with this question. :
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Use a pancll or & pen with black or dark blua ink. Do NOT write your name. Do NOT writs outsida the box.
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Question 2: Version J continues on the naxt page.
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Usaa & pancil of a pan with biack or dark biua Ink. Da NOT write your name. Do NOT write outside the box
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g Go to Question 3 In Bluebook when you're done with this question.
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AP PHYSICS C: ELECTRICITY AND MAGNETISM 2025 = SCORING COMMENTARY

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 t =T / 4 . The second
point (A2) was earned for having a bar drawn at 1 =7’ / 4 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 # =0 and
t=T/2.

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.
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AP PHYSICS C: ELECTRICITY AND MAGNETISM 2025 = SCORING COMMENTARY

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 t =7’ / 4 . The second point (A2)
was earned for having a bar drawn at t =7 / 4 that has a height of 3 units. The third point (A3) was earned for indicating
the emf is “0” in the columns at time /=0 and 1 =T7/2.

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 ¢ = T/4 . The second
point (A2) was not earned because the response has a bar drawn at ¢ =7 / 4 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 =0 and ¢t =T7/2.

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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