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AP® Physics C: Mechanics 2025 Scoring Guidelines

Question 3: Experimental Design and Analysis (LAB)

10 points

A For describing a procedure that includes measuring /4 and the speed of the block as the

block moves across the surface
For a procedure that indicates a reasonable method of reducing experimental
uncertainty
Examples of acceptable responses may include the following:
e Repeating the experiment multiple times for the same value of /4
e Repeating the experiment for multiple values of £

Example Response

Point A1l

Point A2

Measure the height h at which the block-box system is released. Measure the speed of
the block as the block slides across the horizontal surface. Repeat the measurement of

the speed of the block for varying release heights.

B For describing a graph that has linear trend that can be used to find g
Examples of acceptable responses include the following:

o Vv vs. 2h

° %vz vs. h

e Vs h

e vvs. Vh
Scoring Notes:

Point B1

e Reponses that include the reciprocals of the preceding examples, in addition to

other equivalent graphs, also earn this point.
e This point may be earned independently of the response in part A.

For correctly relating the slope of the best-fit line to g

Examples of acceptable responses include the following:

Point B2

Graph Analysis
v vs. 2h slope = g
%vz vs. h slope = g
v vs. h slope = 2g
v vs. vl slope = |2g

Example Response

Plot v* on the vertical axis and 2h on the horizontal axis. The slope of the best-fit line

is equalto g .
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AP® Physics C: Mechanics 2025 Scoring Guidelines

C (i) Forindicating appropriate quantities that could be plotted to produce a linear graph that ~ Point C1
can be used to determine ¢, such as & vs. x,,

Scoring Note: Reponses that include the reciprocal of the preceding example, in
addition to other equivalent graphs, also earn this point.

(i) For labeling the axes (including units) with a linear scale Point C2

For plotting data points consistent with one of the following: Point C3

e The quantities indicated in part C (i)
e The quantities provided in Table 2
e The axes indicated on the grid

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

Example Response
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D

For correctly relating the slope of the best-fit line to the value of u Point D1
Examples of acceptable responses includes the following:
Graph Analysis
h VS, Xy slope = u
For a value of g within a range of 0.30 to 0.50 Point D2

Example Response

Ey+W =E;

mgh — Fyxy, =0

mgh = HMEX max

h = /uxmax

y=mx+b

h = HXmax

slope = u

slope = 0.95m - 0.30 m
P 2 4m-070m

slope = 0.38

1 = slope = 0.38
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CM Sample 3A 1 of 2

Use a pancll or a pan with black or dark biue 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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CM Sample 3A 2 of 2
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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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CM Sample 3B 1 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.

Question 3
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Use a pencill or a pen with black or dark blue ink. Do NOT write your name. Do NOT write outside the box.

Question 3

T 7= ol Y=L

X = Mk ¢ Cake 2a eof falovd

(}) (m?) R ’

j ¥ Yas ||_ m”-ﬁ - /Amt?

PARTD ( HBJ"’) /"‘MH,_
k oY }7.-3) o -
3 - [7. 06 @
Tqmas Page 17
Q Go to Question 4 in Bluebook when you're done with this question.
@ ossevr o ® ® 0 o o ® o000




CM Sample 3C 1 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.

PART A .
A 9ot nering o | myperieds Sun esvg,

box, +heblOCK, The 1, 04, the StofFer, themeier

StCKaNd +he met
o F\’ € mgHON SENSor, Set eMpr i

hEIME Rrine bOXUNA +he blo(k 10 ¢
k10 bt dIgppy,
Z'E'{‘,, e It C0rd Hhe Speed Of the blogk o

f’m:f:?% reCronding drg P hgjght, REPE t-vhe
€of dﬁ’&q ,

(. Using +he meHr SHeK, 4,
09S¢ %ée%

FHimes .
NIntS Foremtn propd o X IEOST IECOTiNI difterentrap

T The g Cap) ge Irafhes as A
SPeCd~Vs.~ Lo 9py I
T hEIIh Fevgo tod€terMine,
AUneAr ¢ 1+ inord pr +0 dghgriming
theValye of 9,

Page 16

Question 3 is continued on the next page.
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CM Sample 3C 2 of 2

Use a pencil or & 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.

@ cssexr ® ® e o o 0 ® 000

l



AP PHYSICS C: MECHANICS 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 procedure described includes measurements of
both the block’s height and velocity. The second point (A2) was earned for proposing a method to reduce uncertainty by
repeating the experiment multiple times for a given height and by testing multiple heights.

Part B earned both points. The first point (B1) was earned for identifying appropriate quantities to plot that would
produce a linear relationship to determine g. The second point (B2) was earned for explaining how the slope of that
graph can be used to calculate g.

Part C (i) earned the point. The point (C1) was earned for identifying quantities that can be plotted to produce a linear
graph used to find . Part C (ii) earned both points. The first point (C2) was earned because the axes are labeled
correctly, using a linear scale and proper units. The second point (C3) was earned for plotting data points consistent with
part C (i). Part C (iii) earned the point. The point (C4) was earned for including an appropriate best-fit line that reflects
the overall trend of the data.

Part D earned both points. The first point (D1) was earned for correctly relating the slope of the best-fit line to the
coefficient of friction 4 . The second point (D2) was earned for indicating a numerical value for g within the given
range.

Sample: 3B
Score: 7

Part A earned both points. The first point (A1) was earned for describing a procedure that includes measuring the height
and velocity of the block. The second point (A2) was earned for proposing a valid method to reduce uncertainty by
repeating the experiment at different heights.

Part B earned both points. The first point (B1) was earned for identifying variables that can be plotted to establish a
linear trend and calculate g. The second point (B2) was earned for explaining how to use the slope of the graph to
determine g.

Part C (i) earned the point. The point (C1) was earned for identifying correct quantities to graph in order to determine

4 . Part C(ii) earned one of two points. The first point (C2) was not earned because the axis labels did not include units
for all quantities—only height was labeled with units. The second point (C3) was earned for plotting data consistent with
part C (i). Part C (iii) earned the point. The point (C4) was earned for including an appropriate best-fit line that follows
the trend of the data.

Part D did not earn either point. The first point (D1) was not earned because the slope of the best-fit line was not related
to the value of 4. The second point (D2) was not earned due to the absence of a correct value for .
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AP PHYSICS C: MECHANICS 2025 = SCORING COMMENTARY

Question 3 (continued)

Sample: 3C
Score: 4

Part A earned both points. The first point (A1) was earned because the procedure includes measuring the height and
velocity of the block. The second point (A2) was earned for suggesting a method to reduce uncertainty by repeating the
experiment at different heights.

Part B did not earn either point. The first point (B1) was not earned because the quantities identified would not yield a
linear trend when plotted. The second point (B2) was not earned as the slope of the graph is not correctly interpreted to
determine g.

Part C (i) earned the point. The point (C1) was earned for suggesting appropriate quantities to graph in order to
determine g . Part C (ii) earned one out of two points. The first point (C2) was not earned because the axis label

for x,,,, lacks units. The second point (C3) was earned for correctly plotting data points as outlined in part C (i).

Part C (iii) did not earn the point. The point (C4) was not earned because the data points are connected directly rather
than approximated with a best-fit line.

Part D did not earn either point. The first point (D1) was not earned because the slope of the best-fit line is not related to
the coefficient of friction 4 . The second point (D2) was not earned due to the absence of a stated value for u .
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