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AP® Physics 1: Algebra-Based 2025 Scoring Guidelines

Question 1: Mathematical Routines (MR) 10 points

A (i) For sketching one of the following: Point A1

e Aconstant p, for t <t
e Aconstant p, for ¢ > ¢

For sketching a line that demonstrates momentum is constant Point A2
Accept one of the following:

e A continuous, nonzero, horizontal line from ¢t = 0 to t = ¢,
e A continuous, nonzero, horizontal line from ¢t = 0 to ¢ > ¢,

Example Response
Dy

(@] t t,

(i) For including a conservation of momentum equation Point A3

Scoring Note: Part A (ii) and part A (iii) may be scored together, if necessary.

For setting m_v, equal to the momentum of the block-cart system after the collision Point A4

Scoring Note: A correct, isolated, final expression of v = ivC earns points A3 and

6
A4.

Example Response

Pi =Py
1
myv, = (m, + mb)vf = (mc + gmc)vf
5
Vf = EVC
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(iii) For a multistep derivation that includes the correct relationship between kinetic energy, Point AS

mass, and speed (i.e., K = %mvz)

Scoring Note: The minimum requirement to earn this point is to show an expression of
kinetic energy or change in energy that goes beyond the given equation on the reference

information. For example, substituting quantities from the problem into K = %mv2 or

indicating the change in kinetic energy is AK = %mv} - %mvi2 earns the point.

For an indication that m_ and gmc are the initial and final masses, respectively, of the Point A6
objects moving horizontally

For including an expression for v, consistent with part A (i) Point A7
Scoring Note: A correct, isolated, final expression of AK = —%mcvc2 earns points

A3, A4, A6, and A7.

Example Response

AK = K, - K,
1 2
KO = Emcvc
1(6 V5.V _ 5
Kf = E(g c)(gvc) = Emcvc
1 2
AK = 1 Ve
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B

For indicating “Remains constant” Point B1

Scoring Note: This point is scored independently from the graph drawn in Figure 2 in
part A (i).

For indicating one of the following: Point B2

o The frictional force exerted on the new block by the cart is equal in magnitude
and opposite in direction to the frictional force exerted on the cart by the new
block.

o The frictional force is internal to the new block-cart system.

o The net external force is still zero.

o The frictional force does not cause a net external force.

For indicating one of the following: Point B3

e The change in momentum of the new block is equal in magnitude and opposite
in direction to the change in momentum of the cart.

e The impulse exerted on the cart and the impulse exerted on the new block are
equal in magnitude and opposite in direction.

e The correct relationship between the change in the momentum of the block-cart
system and the net external force.

Example Response

The momentum of the new block-cart system will remain constant because the frictional
force exerted on the new block by the cart is internal to the system and only a net
external force will cause a change in momentum of the system.
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Question 2: Translation Between Representations (TBR) 12 points
A For drawing one bar in Figure 2 that shows only gravitational potential energy (U g ) Point Al
Scoring Note: The correct height of the bar is not required to earn this point.
For including only K and U, in Figure 3 Point A2
Scoring Note: The correct heights of the bars are not required to earn this point.
For drawing bars in figures 2 and 3 whose total height, respectively, equals 12E|, Point A3

Example Response

x=0
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B For a multistep derivation that includes conservation of energy Point B1
For equating the gravitational potential energy to the spring potential energy Point B2
For one of the following: Point B3

e Substituting 12Dsiné for Ay in a gravitational potential energy expression
e Substituting 4D in for Ax in a spring potential energy expression

For a correct expression for & Point B4

Accept any algebraic equivalent of one of the following:

o« - 3 Mgsind
2 D
o 3 Mgsing
2 D
. . . 3 Mgsinf .
Scoring Note: A correct, isolated, final expression of &k = ST D earns points B2,
B3, and B4.

Example Response
Ey=E,

U, =U;

mgAy = %k(Ax)2

Mg(12Dsin8) = %k(4D)2

_ 3 Mgsin@

k 2 D
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C () For sketching a horizontal line at 12E|,, continuous from 8D to 12D, with a label that Point C1

indicates total mechanical energy

(ii) For sketching a straight line that is decreasing with a label that indicates gravitational Point C2
potential energy

For starting the line that represents gravitational potential energy at the point (8D,4E) Point C3

Example Response

Energy
|
R S S R A
o :L ___________ :L _____ E_____ % _________
L rommm oo pommmmeees +
G
T T S B 7R,
R {_ ___________ | ;
6Lyt —————=—————r-—--——-—--- R in T
R E— - :
g~ 15— H
| g ro T T
2B — :
e I e jl, ,,,,,,,,,, —— T
0 i i i — Position
8D oD 10D 11D 12D
D For one of the following: Point D1
e Indicating vy, > vg, if the graph in part C shows
U, + U, at x = 8D is greater than U, + U at x = 9D
e Indicating vy, < vgp if the graph in part C shows
Uy, +Usat x =8D isless than U, + U at x = 9D
e Indicating vy, = vg if the graph in part C shows
Uy +Usat x =8D isequalto U, + U, at x =9D
For a justification consistent with the graph that correctly relates the speed to the Point D2
gravitational potential energy, spring potential energy, and either kinetic energy or total

energy

Example Response
The speed at x = 9D is greater than the speed at x = 8D . From the graph, the kinetic
energy at x = 8D must be 8E,. At x = 9D, the spring potential energy is < E, and

the gravitational potential energy is 3E,, leaving > 8E,, of the energy as kinetic.
Therefore, the speed must be greater at x = 9D than at x = 8D .
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Question 3: Experimental Design and Analysis (LAB) 10 points

A For describing a procedure that includes both of the following: Point A1

e Attaching the block to the meterstick
e Measuring the force exerted on the left end of the meterstick while the block is
attached

For a procedure that indicates a reasonable method of reducing experimental Point A2
uncertainty

Examples of acceptable responses may include the following:

e Repeating the force measurement for one location of the block
e Collecting force measurements for multiple locations of the block

Example Response

Attach the block of unknown mass my, through one of the small holes in the meterstick.

Measure the distance from the stand to the block. Record the force reading from the
spring scale when the meterstick is horizontal. Repeat data collection by attaching the
block to the meterstick through a different small hole in the meterstick. Repeat the
measurements by attaching the block at each of the small hole locations numerous
times.

© 2025 College Board
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B For indicating appropriate quantities that can be plotted so that m, can be determined Point B1

Scoring Notes:

e Any response that correctly identifies the functional dependence between force
and distance 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.

o This point may be earned independently of the response in part A.

For describing how the slope is related to the unknown mass m; Point B2

Examples of acceptable responses may include the following:

Graph Analysis
Force as a function of the The slope is equal to m,, times g divided by the
distance from the stand to the distance from the stand to the spring scale.
block OR

my is equal to the slope times the distance from
the stand to the spring scale divided by g .

Force as a function of the ratio of | The slope is equal to m,, times g .
the distance from the stand to the

block to the distance from the OR _ o

stand to the spring scale my is equal to the slope divided by g .

Force as a function of g times The slope is equal to m, divided by the distance
the distance from the stand to the | from the stand to the spring scale.

block OR

my is equal to the slope times the distance from
the stand to the spring scale.

Force as a function of g times The slope is equal to m,, .
the ratio of the distance from the | oR
stand to the block to the distance

from the stand to the spring scale my is equal to the slope.

Force times the distance from the | The slope is equal to m, times g .
stand to the spring scale as a OR

function of the distance from the ] .
stand to the block my is equal to the slope divided by g .

Force times the distance from the | The slope is equal to m; .
stand to the spring scale as a OR
function of g times the distance )

my is equal to the slope.

from the stand to the block
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Example Response

A graph of the force as a function of the distance from the stand to the block could be
used to determine the unknown mass. The slope of the graph times the distance from the
stand to the spring scale divided by g will result in the value of the unknown mass m, .

C (i) For listing a quantity that could be plotted on the vertical axis to produce a linear graph Point C1
whose slope can be used to determine the mass of the meterstick!

Examples of acceptable responses may include the following:

° FT
FT

° —FT

Scoring Note: Any response that correctly identifies the functional dependence
between tension and angle earns this point, regardless of any coefficients that contain
numbers or physical/fundamental constants.

Example Response

Vertical axis: F

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

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

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

(iii) For drawing an appropriate best-fit line that approximates the trend of the plotted data Point C4

Scoring Note: If the graph produced is nonlinear, then a line or curve that approximates
the trend of that data can earn this point.

'Update made post-scoring to correct typo that did not impact scoring.
© 2025 College Board
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Example Response

T

T

T

T

T

T

T

T

T

T 7

T
daoldodpdodLdod b dol L]l Ld_lLJd_l_LJdo

&

[T~ T r | T r A~ T [ T rA~ 7 raAa- T r |~ 7T ra- 17

23

3.0

2.5

2.0

1.5

1.0

0.5

<

7

Figure 3

© 2025 College Board



AP® Physics 1: Algebra-Based 2025 Scoring Guidelines

D For correctly relating the slope of the best-fit line to the value of M Point D1
Examples of acceptable responses may include the following:
Graph Analysis
5
slope = = Mg
6
1
OR
Fr Vs 5ng
M= 6 slope
S g
slope = iM
Fy 1 6
— Vvs. —
g sin @ OR
M = %slope
6 Fy 1 slope = M
——— VS. —
5¢ sin® OR
M = slope
slope = Mg
6 1
gFT VS Sing OR
M= slope
g
For a value of M within a range of 0.90 kg to 1.15kg Point D2

Example Response

- Mg dope - 20N 4N
2s1n0 1 Pe= 2405
= Mo—— slope = 8.4 N
Fr 6Mg sin@ P
5 yy— (O)B4N)
slope = =M,
Pe=6e (5)(9.8 kﬂj
_ 6(slope) g
M === M =10kg
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Question 4: Qualitative Quantitative Translation (QQT) 8 points
A For indicating a; < a, Point A1
For a justification that indicates that the blocks have the same weight or mass Point A2

For a justification that indicates that the salt water exerts a larger buoyant force than the =~ Point A3
freshwater exerts (or the freshwater exerts a smaller buoyant force than the saltwater
exerts)

Example Response

There are identical downward forces (mg) on the block in both liquids. Each submerged
block also has an upward buoyant force. Because the buoyant force is proportional to
the density of the fluid, the block in salt water has a larger buoyant force exerted on it.
Therefore, the block in salt water has a larger net force and so has a larger

acceleration.

B For a multistep derivation that includes Newton’s second law Point B1
For indicating pVg is the buoyant force Point B2
For a correct expression for the initial upward acceleration a , consistent with the Point B3

indicated expression for buoyant force

Scoring Note: A correct, isolated, final expression for a earns points B2 and B3.

Example Response

2F = My Uy

Fp —mg = ma
pVg —mg = ma

pVg
m

a =

C For attempting to address the functional dependence between @ and p in the equation Point C1
derived in part B

Scoring Note: It is not necessary to use the functional dependence correctly to earn this
point. The response only needs to use functional dependence language such as
proportional, inversely proportional, related, numerator, and denominator, to relate a
and p.

For correctly using functional dependence to evaluate the relationship between a and Point C2
p consistent with the expression derived in part B and the claim made in part A

Example Response

The expression for the acceleration a is consistent with part A. In part A, I said the
acceleration would be larger in salt water because the density is greater. In my
expression, the acceleration increases with increasing density because of the

p_Vg term.
m
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