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AP® Physics 1: Algebra-Based 2025 Scoring Guidelines

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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P1 Q4 Sample A p1 of 1

Usa a pencil or & pen with black or dark blue Ink. Do NOT write your nama. Do NOT write outside the box

PART A [ 4> 2, |

In bethicenaries, tht block fecls & downward Fg md an vpward F .
Bath PlOck! Have fit JAe v @83, Co Lath Fy ove tqval. Hﬁw!'i'trj
finte the hl}uid 3 mMore detNit W Secp e 2, and fince {he olocks
¥ ket Ctpariel péve 0t Jame l.."IT|l-"l‘1-"'l'fJ it l:-uﬁ-:[ﬁr'f fareé |
Stenanio T i greaier thak Fyy - (R AR

Therefart, with a qreater net ypward forct In Sctwade Z, fiac
AlCITratioh n jpeneari® 7 wIN e grru.-"rr thapy a,

PART B 2.F = ma
SF=F,-F= ¢ Y 9-m - ma
- f‘*’rma|
— m_
sl consisient,

v,8, md m are constant aCiat bath Sicharios. in ww
derjvation, o i pesihive 0 tht WErajor. Thes, phe
1oner tht valve 4 @ 6, 1he [7)er fhe va(re of
A r2p, and (o + makt! Hante that q,%4,

cpoand m are dircctly velated)
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Go on to the next page.
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P1 Q4 Sample B p1 of 1 _

Usa a pencil or a pan with black or dark biua ink. Do NOT writs your name. Do NOT write outsida the box.

ince e Fie  othng on Yhe bIdcK 15

directl) poporronal 1o n¢  density, A5 density

LTSRS, Fore increases. Ase, finte BTt and
aCCeieforion  and ﬁiif[ﬂ‘? pregoiidnal, 05 T

TILe  ingfeases, Sy AnS  aceleranion.
PART B
= oo = p\
v i
pVa
A m

m i prpression QL =f-:+$r 1) Lﬁnﬂibfgnk
With &, <o, Thy 1Y Dtedwse  accelerarior)
9 dintetly  peoparhional 1D Oensity. Tulkre,
5 aenSity  iaerdage; i stenane 228
o olttitrarion Wil alde  ntreade.
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P1 Q4 Sample C p1 of 1_]_

Liss a pancll or & pen with black or dark blue ink. Do NOT write your name. Do NOT write outside tha box, :
l. . - 3 1 - = — :
PARTA (= 7 (g =

The '_Mr_[mm..fﬂh i o ¥ B0l 1y Yprecfa L] t+ie :

Lreihne o7, Leiende (hic e bYur¥ Forpe T tle :

(e £ ak blaws e A P g gl

biopi, 13 FhTELIC Mo (ume ™ b SlohetTd 5. | =

(hel  HE (b Wt 8 hare  dense  hen £ -

Orelimiddr, e Lte he o lerser Parce Adlde, Jdonh th (| O

W th dhe (ol witdr dhale Hhe PrafliweddF, muwils T wliteride | =

{lowpr Th e SFodwrier dhen 1A the Lrefhne v, -
TR | o, -

=Py p =
- |
PARTC _ =
ye, becwte  Th 4 equah 12 He Uil hy =
o My dehdidY, T+ Wih hae o« Shafigp =
wleleredion o
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AP PHYSICS 1: ALGEBRA-BASED 2025 = SCORING COMMENTARY

Question 4
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: 4A
Score: 8

Part A earned all three points. The first point (A1) was earned because the response correctly indicates that g, is less than
a, . The second point (A2) was earned because the response correctly states that the force of gravity is the same in both
cases. The third point (A3) was earned because the response indicates that the buoyant force is greater in Scenario 2.

Part B earned all three points. The first point (B1) was earned because the response presents a multistep derivation
that uses Newton’s second law. The second point (B2) was earned because the response identifies the buoyant force as
pVg. The third point (B3) was earned because the response indicates a correct expression for the object’s initial upward

acceleration.

Part C earned both points. The first point (C1) was earned because the response demonstrates an attempt to address the
functional dependence between acceleration and density using the equation derived in part B. The second point (C2) was
earned because the response correctly connects the functional dependence on density from the expression in part B to the
acceleration comparison described in part A.

Sample: 4B
Score: 5

Part A earned one out of three points. The first point (A1) was earned because the response correctly indicates that «; is
less than a, . The second point (A2) was not earned because the response does not state that the force of gravity is the
same in both scenarios, which is necessary to compare the net forces. The third point (A3) was not earned because the
response does not clearly identify the buoyant force as increasing in Scenario 2.

Part B earned two out of three points. The first point (B1) was earned because the response presents a multistep
derivation using Newton’s second law. The second point (B2) was earned because the response states that the buoyant
force is equal to pVg. However, the third point (B3) was not earned because the expression for the initial upward
acceleration is incorrect. The response mistakenly assumes that the buoyant force is the only force acting on the block

and fails to account for the gravitational force.

Part C earned both points. The first point (C1) was earned because the response includes an attempt to address the
functional dependence between acceleration and density based on the equation derived in part B. The second point (C2)
was earned because the response correctly applies this functional dependence to explain the relationship between the
expression from part B and the acceleration comparison made in part A.
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AP PHYSICS 1: ALGEBRA-BASED 2025 = SCORING COMMENTARY

Question 4 (continued)

Sample: 4C
Score: 2

Part A did not earn any of the three points. The first point (A1) was not earned because the response incorrectly states
that @, is greater than a,. The second point (A2) was not earned because the response does not state that the force of
gravity is the same in both scenarios, which is necessary to compare the net forces. The third point (A3) was not earned
because the response incorrectly asserts that the buoyant force is the same in both scenarios, rather than recognizing that

it is greater in Scenario 2.

Part B earned one out of three points. The first point (B1) was not earned because the response does not use Newton’s
second law. The second point (B2) was earned because the response correctly uses substitution to indicate that the
buoyant force is equal to pVg. The third point (B3) was not earned because the response does not provide a correct

expression for the initial upward acceleration.

Part C earned one out of two points. The first point (C1) was earned because the response includes an attempt to
address the functional dependence between acceleration and density based on the equation derived in part B. However,
the second point (C2) was not earned because the response incorrectly claims that a greater density leads to a smaller
acceleration, which is inconsistent with the expression derived in part B.
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