2025

AP Physics 2:
Algebra-Based

Sample Student Responses
and Scoring Commentary

Inside:

Free-Response Question 3
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.

ﬂ AP



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

AP® Physics 2: Algebra-Based 2025 Scoring Guidelines

Question 3: Experimental Design and Analysis (LAB) 10 points

A For a procedure that includes both of the following measurements: Point A1l
e The dimensions of the capacitor
e A current

For a procedure that indicates an appropriate method of reducing experimental Point A2
uncertainty (e.g., Repeat the procedure multiple times.)

Example Responses

Measure the length of one side of a capacitor plate. Measure the separation distance
between the plates. Construct a circuit that includes the battery and the resistor.
Measure the current in the resistor. Repeat measurements of current in the resistor for
the described closed circuit.

Measure the length of one side of a capacitor plate. Measure the separation distance
between the plates. Construct a circuit that includes the battery, resistor, and capacitor.
Measure the initial current in the resistor after the closed circuit is constructed.
Disconnect the capacitor from the circuit, discharge the capacitor, and repeat the

procedure.
B For indicating that 7 = R,,C,, can be used to calculate 7 Point B1
For both of the following: Point B2
e A correct relationship between resistance, the emf of the battery, and current
£
(e'g'a Req = 7)
e A correct relationship between capacitance, the area of a capacitor plate, and
the distance between the capacitor plates (e.g., Coq = Sog

Example Responses

T = R Cq can be used to determine t . R, can be determined by using R., = T

where 1 is the current in the resistor when the resistor is connected to the battery.

Coq can be determined by using Coq = & g where d is the distance between the

capacitor plates and A is the square of the length of a capacitor plate.

&
1 i
where 1 is the initial current in the resistor when the resistor is connected in series with

T = Ry Coq can be used to determine t . R, can be determined by using R., =
the battery and the capacitor. Co can be determined by using Coy = gog, where d is

the distance between the capacitor plates and A is the square of the length of a
capacitor plate.
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AP® Physics 2: Algebra-Based 2025 Scoring Guidelines

c () For indjcating appropriate quantities that can be plotted to produce a linear graph to Point C1
determine C

Scoring Note: Any response that correctly identifies the functional dependence
between varied quantities earns this point, regardless of any coefficients that contain

numbers or physical/fundamental constants, or which axis is chosen to graph each of
those quantities.

Example Responses

q as a function of |AV|

|AV| as a function of g

1 : 1
— as a function of ——
q AV

1 . 1

— as a function of —

|A7] q
(ii) For labeling the axes (including units) with a linear scale Point C2
For correctly plotting the data points, consistent with one of the following: Point C3

e The quantities indicated in part C (i)
e The quantities provided in the table
e The axes indicated in point C2

(iii) For drawing a line or curve that approximates the trend of the plotted data Point C4

Example Response

g(x107" )
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10,0 ==t | o B .: oo | I..::.-.I
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AP® Physics 2: Algebra-Based 2025 Scoring Guidelines

D

For correctly relating the slope of the straight line graph to ¢ = C|AV| or a correct Point D1
equation that is consistent with an appropriate graph that can be used to determine C

(e.g., = slope = C)

_Ag_
AAV]
Example Responses

The slope of q as a function of |AV| is C.
The slope of |AV| as a function of q is % .

1 .1
is

N2

The slope of é as a function of

The slope of ﬁ as a function ofé is C.

For a value for C that is approximately equal to 8 x 107" F, within the range Point D2
7x10"MF<C<9x107" F

Scoring Notes:
e If the slope of the plotted data points is equal to the quantity that is supposed to
be determined, a correct, isolated final value earns points D1 and D2.
o If'the slope of the plotted data points is not equal to the quantity that is
supposed to be determined, a correct, isolated final value earns point D2 only.

Example Response

__Agq

slope = AJAT]

A (64x107°C)-(20x107'°C)
AlAV] 8.0V -2.4V

Ag -11 C
A|AV| =79x%x10 v

_9
€= AV
q = C|AV]|
slope = C

C~8x107"'F
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P2 Q3 Sample A p1 of 2

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.
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- Question 3 is continued on the next page:
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P2 Q3 Sample A p2 of 2

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.
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g Go to Question 4 in Bluebook when you're done with this question.




P2 Q3 Sample B p1 of 2

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.
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Question 3 is continued on the next page.
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P2 Q3 Sample B p2 of 2

4
Use a pencll or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box
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L] Go to Question 4 in Bluebook when you're done with this question.
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P2 Q3 Sample C p1 of 2

Use a pencil or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.
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P2 Q3 Sample C p2 of 2
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AP PHYSICS 2: ALGEBRA-BASED 2025 = SCORING COMMENTARY

Question 3
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: 3A
Score: 10

Part A earned both points. The first point (A1) was earned because the response indicates a procedure in which the
dimensions of the capacitor are measured, and the current is measured. The second point (A2) was earned because the
response indicates a procedure that includes an appropriate method of reducing experimental uncertainty by repeating
the procedure multiple times.

Part B earned both points. The first point (B1) was earned because the response indicates calculating the expected time
constant by multiplying the resistance of the resistor by the capacitance of the capacitor. The second point (B2) was
earned because the response correctly relates both the resistance to the battery emf and measured current as well as the
capacitance to the area of and distance between the capacitor plates.

Part C (i) earned the point. The point (C1) was earned because the response indicates appropriate quantities that can be
plotted to produce a linear graph to determine capacitance. Part C (ii) earned both points. The first point (C2) was earned
because the response labels the axes (including units) with a linear scale. The second point (C3) was earned because the
response plots the data points correctly. Part C (iii) earned the point. The point (C4) was earned because the response
draws an appropriate best-fit line that approximates the trend of the data.

Part D earned both points. The first point (D1) was earned because the response relates the slope of the straight-line
graph to the capacitance of the capacitor. The second point (D2) was earned because the response calculates a value for
the capacitance that is within the accepted range of values.

© 2025 College Board.
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AP PHYSICS 2: ALGEBRA-BASED 2025 = SCORING COMMENTARY

Question 3 (continued)

Sample: 3B
Score: 8

Part A earned one out of two points. The first point (A1) was earned because the response indicates a procedure in
which the dimensions of the capacitor are measured, and the current is measured. The second point (A2) was not earned
because the response does not indicate a procedure that includes an appropriate method of reducing experimental
uncertainty by repeating the procedure multiple times.

Part B earned both points. The first point (B1) was earned because the response indicates calculating the expected time
constant by multiplying the resistance of the resistor by the capacitance of the capacitor. The second point (B2) was
earned because the response correctly relates both the resistance to the battery emf and measured current as well as the
capacitance to the area of and distance between the capacitor plates.

Part C (i) earned the point. The point (C1) was earned because the response indicates appropriate quantities that can be
plotted to produce a linear graph to determine capacitance. Part C (ii) earned both points. The first point (C2) was earned
because the response labels the axes (including units) with a linear scale. The second point (C3) was earned because the
response plots the data points correctly. Part C (iii) earned the point. The point (C4) was earned because the response
draws an appropriate best-fit line that approximates the trend of the data.

Part D earned one out of two points. The first point (D1) was earned because the response relates the slope of the
straight-line graph to the capacitance of the capacitor. The second point (D2) was not earned because the response does
not calculate a value for the capacitance that is within the accepted range.

Sample: 3C
Score: 5

Part A earned one out of two points. The first point (A1) was not earned because the response indicates a procedure in
which current is measured, but the response does not indicate a procedure in which the dimensions of the capacitor are
measured. The second point (A2) was earned because the response indicates a procedure that includes an appropriate
method of reducing experimental uncertainty by repeating the procedure multiple times.

Part B earned one out of two points. The first point (B1) was earned because the response indicates calculating the
expected time constant by multiplying the resistance of the resistor by the capacitance of the capacitor. The second point
(B2) was not earned because the response does not relate the resistance to the battery emf and measured current or the
capacitance to the area of and distance between the capacitor plates.

Part C (i) earned the point. The point (C1) was earned because the response indicates appropriate quantities that can be
plotted to produce a linear graph to determine capacitance. Part C (ii) earned one out of two points. The first point (C2)
was not earned because the response labels the axes (including units), but the response does not use a linear scale. The
second point (C3) was earned because the response plots the data points correctly according to the scale used. Part C (iii)
earned the point. The point (C4) was earned because the response draws an appropriate best-fit line that approximates the
trend of the data.

Part D did not earn either point. The first point (D1) was not earned because the response does not relate the slope of the
straight-line graph to the capacitance of the capacitor. The second point (D2) was not earned because the response does
not calculate a value for the capacitance that is within the accepted range.
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