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AP® Physics 2: Algebra-Based 2025 Scoring Guidelines

Question 2: Translation Between Representations (TBR) 12 points

A For drawing an appropriately labeled arrow downward to represent the direction of the Point A1
force F, of gravity that is exerted on the piston

For drawing an appropriately labeled arrow downward to represent the direction of the Point A2

force F,;, of the atmosphere that is exerted on the piston

For drawing an appropriately labeled arrow upward to represent the direction of the Point A3
force F,,. of the gas that is exerted on the piston

gas

Example Response

E_.TE
F,
Fim
B For a multistep derivation that includes U = %nRT , U= %NkBT , PV =nRT , Point Bl
. DF Fy o= F . o
PV = NkpT', ag = e mi’ ZF =0, P= —an equation that is equivalent

sys sys

to one of the equations listed, or a relevant equation
Scoring Note: Vector notation is not required for this point to be earned.

For correctly relating the internal energy of the gas to PV = nRT or PV = Nk;T Point B2

(e.g., U = %PV)

Scoring Note: This point can be earned if the response refers to a generic pressure

instead of an absolute pressure.

For an expression for one of the following: Point B3
e The correct absolute pressure P of the gas (e.g., PA - B, A— Mg =0 or

atm

atm

Mg
P=P —).
+A)

o The absolute pressure of the gas that is consistent with an incorrect diagram
provided in part A.

For an expression for the internal energy of the gas that is consistent with the expression  Point B4

for the pressure P of the gas that is derived for point B3 (e.g., U = %(Patm + %) Vo)

Scoring Note: A correct, isolated, final expression earns points B2, B3, and B4.
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AP® Physics 2: Algebra-Based 2025 Scoring Guidelines

Example Response

a = =
s msys msys

SF =0

i
P==
PA—-FyA-F, =0
PA-P, A—Mg =0

Mg
P=Fm —— =0
Mg

P=Fm+—
U = %nRT
PV = nRT

3

=2p

U 5 vV

3 M;
U= E(Patm + TgJVo

C For drawing a line or curve that connects a point in the lower right region of the Point C1

diagram to the upper left region of the diagram
For drawing a curve that is concave up Point C2
For drawing an arrow that points from a greater to a lesser volume or from a lesser to a Point C3

greater pressure

Example Response

P

]

© 2025 College Board



AP® Physics 2: Algebra-Based 2025 Scoring Guidelines

D For indicating 7., > T, or an indication that is consistent with incorrect features of the ~ Point D1
diagram in part A, an incorrect derivation in part B, or incorrect features of the graph in
part C
For one of the following: Point D2

e A correct justification that indicates that the pressure of the gas has increased
for the same volume using features of the diagram in part A, the derivation in
part B, or features of the graph in part C

e A correct justification that indicates that the volume of the gas has increased for
the same pressure using features of the diagram in part A, the derivation in part
B, or features of the graph in part C

e A justification that is consistent with incorrect features of the diagram in
part A, an incorrect derivation in part B, or incorrect features of the graph in
part C

Scoring Notes:

e If the justification is consistent with incorrect features of the diagram in part A,
an incorrect derivation in part B, or incorrect features of the graph in part C,
and the justification is consistent with an incorrect selection, points D1 and D2
are earned.

e If the justification is consistent with incorrect features of the diagram in part A,
an incorrect derivation in part B, or incorrect features of the graph in part C, but
the justification is not consistent with an incorrect selection, only point D2 is
earned.

o Ifthe justification is not consistent with incorrect features of the diagram in
part A, an incorrect derivation in part B, or incorrect features of the graph in
part C, but 7., > T is selected, only point D1 is earned.

cW
Example Responses

Using the representation from part A if the response considers the volume of the gas at
time t, and the final volume of the gas after the process described in part D

o For the piston to remain in equilibrium, the increase in weight from the block
would require a greater force, and, therefore, pressure, from the gas on the
piston. Because the two volumes are equal, a greater pressure will correspond

to a greater temperature. Therefore, T ., > 1.

Using the representation from part B
o According to the derivation in part B, if volume increases while pressure

remains constant, the internal energy of the gas increases, and, therefore, the

temperature will increase. Therefore, T, > T .

e According to the derivation in part B, the added mass on the piston when the
volume is back to the original volume increases the internal energy of the gas.

Thus, the temperature increases. Therefore, T ., > 1.

Using the representation from part C if the response considers the volume of the gas at
time t, and the final volume of the gas after the process described in part D

o Looking at the graph, if the volume is increased at constant pressure, from the
end of the curve that I drew, the product of pressure and volume, and therefore,
temperature, will be greater at the end of this process than at the beginning.
Therefore, T, > Tj.

cw
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AP® Physics 2: Algebra-Based 2025 Scoring Guidelines

Using the representation from part C if the response considers the volume of the gas at
time t, and the final volume of the gas after the process described in part D

o According to the graph in part C, the pressure of the gas at the end of the
process in part C is greater than that at the beginning of the process. For the
gas to occupy the original volume (at time t ), the final gas pressure must be

greater than the original gas pressure. Therefore, T,., > Tj.

o According to the graph in part C, if the pressure is increased by the added
block, and the volume is the same from the beginning of the curve that I drew,
the product of pressure and volume, and, therefore, temperature, will be
greater at the end of this process than at the beginning. Therefore, T, > T;.
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P2 Q2 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.

! Question 2: Version J

PART A
Foes
f
FoaW ' o
PART B
=2 nkT py=nkT
-2

Fqu ng'FM-m fi= A
[‘: A - MB'!' PwmA
M
ngs ~ __Ag_ + Pq-;-w
r/’."- o \ . ™
M \
2 (S P Vo )

Question 2: Version J continues on the next page.
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P2 Q2 Sample A p2 of 2

V.

® .
Use a pencll or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.

Question 2: Version J

PART C

PART D

\/T:»T

—— fnew 0 — Tew <Th — L =T

As seen iw ot A, both lhe fuvee oF Yhe weight o Jhe pishn and
qlmﬁlrl.eu qﬂ‘) P’MLeJ badk agu‘:hj" !Jy' the force of Hhe 9011, IF He
weight now fncstases, Fgas must incrense, Foos™Pouy A ¢ since the auta o
Hhe P"f'hm dlcl ha'} c‘mge, ”nc gal preffurg Muﬂ' iﬂwﬁjp,‘ Sinte FOF T/
indtaihg the tempernine would incease the 9o5 preSWe, I Credsing Foos

oml auomﬂg Hhe wlum? to i‘d‘"‘n "‘U U[h Page 9

g Go to Question 3 in Bluebook when you're done with this question.
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P2 Q2 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.

® Question 2: VersionJ B

PART A
Fo = force of pressure (yas)
0n  pistua
F%= force of sf*av:h}
on piston
FN‘:norm| force of
ontaimer wally 0a
Piston
PARTB
- =3 T W= 72 PV,
=72 aRT =7 Nkg] Zuiaa
PV :=nRT
3
Kaviy ¥y 2 U= 72 Py Vo
Page 8

Question 2: Version J continues on the next page.
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P2 Q2 Sample B p2 of 2

o
Use a pencil or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.

Question 2: Version J
PARTC
P
1
te
to
S %
PART D
\/ TM>TU TW<T0 . TM‘W:TB
Thew must be \L’jf‘Ea{ﬁ?r hen To ) @ the Sa.s 'S
able to evpaq& with the added We,ijhi' of +he black.
This s Kagua o be true basedd o0~ Part € , which seeg +he
Sau. coquensccl das more weijrﬁ o mﬂcd. Tkus, +o rase the pisi‘m
back up, -'-\MG‘H-JB E:Tﬁ'ﬂﬂ "rﬂ'l-t-‘-"' excibe Hhe gus  hick s done PageQ
vig rmsmj +t’.-.pérg,+u.fc_’,.

g Go to Question 3 in Bluebook when you're done with this question.
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P2 Q2 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.

PART A

& Question 2: Version J

d Fﬂ-‘“‘ an gl 3yon

Page

Question 2: Version J continues on the next page.




P2 Q2 Sample C 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.

o Question 2: Version J

PART C
P
(——-—-—-——-'
-V
)
PART D
- T > Th 'X == Tﬂ

dem z&W M/\-*M—}m lt&s H‘mnﬂm e,ngma\
m mot:'WQ higis Recommse Hig yolume of wpdcfinzd
J«m o 1S mw& decreated 4 Os angwned L,
The pressues oF He $ystem PldsP:O"’ qn}wl S veeHaL RISFON T
~evObed. Recamse Hre volun~ehad d-%gf;‘c&f outFen i

{

¢ in XS 0n maf gesten: A a-Hm P(fﬂrw‘wf c He

Eaglw(\;. has Tﬂﬁgrﬂﬁgegl The | Means +er a"i“’”—w&d j +hMj..3

(lecrease Since J"’\_&g At mv*’-tsﬂg velale andpie_SSUlrt i no
Char\gﬁ- Page 9

L Go to Question 3 in Bluebook when you're done with this question.
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AP PHYSICS 2: ALGEBRA-BASED 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: 12

Part A earned all three points. The first point (A1) was earned because the response indicates that the force of gravity is
exerted downward on the piston. The second point (A2) was earned because the response indicates that the force of the
atmosphere is exerted downward on the piston. The third point (A3) was earned because the response indicates that the
force of the gas is exerted upward on the piston.

Part B earned all four points. The first point (B1) was earned because the response indicates a multistep derivation that
includes a correct expression for internal energy, the ideal gas law, other relevant equations, and relevant subsequent
work. The second point (B2) was earned because the response correctly relates the internal energy of the gas to the ideal
gas law. The third point (B3) was earned because the response correctly indicates an expression for the pressure that is
consistent with part A. The fourth point (B4) was earned because the response indicates an expression for the internal
energy of the gas that is consistent with the expression in B3.

Part C earned all three points. The first point (C1) was earned because the response indicates a line or curve that connects
a point in the lower right region of the graph to the upper left region of the graph. The second point (C2) was earned
because the response indicates a curve that is concave up. The third point (C3) was earned because the response indicates
an arrow that is pointing from a lesser to a greater pressure/from a greater to a lesser volume.

Part D earned both points. The first point (D1) was earned because the response indicates that Tnew is greater than To ,

and the response is consistent with parts A and B. The second point (D2) was earned because the response indicates that
the pressure of the gas has increased for the same volume or that the volume of the gas increases for the same pressure
using relevant features from parts A and B. The force directions are referenced in connection with how the derivation in
part B is related to the correct selection.

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

Question 2 (continued)

Sample: 2B
Score: 9

Part A earned two out of three points. The first point (A1) was earned because the response indicates that the force
of gravity is exerted downward on the piston. The second point (A2) was not earned because the response does not
indicate that the force of the atmosphere is exerted downward on the piston. The third point (A3) was earned because the

response indicates that the force of the gas is exerted upward on the piston. The label defines F;) as the force of the gas
on the piston.

Part B earned two out of four points. The first point (B1) was earned because the response indicates a multistep
derivation that includes a correct expression for internal energy, the ideal gas law, and other relevant expressions. The
second point (B2) was earned because the response correctly relates the internal energy of the gas to the ideal gas

law. The third point (B3) was not earned because the response does not indicate an expression for the pressure that is
consistent with part A. The fourth point (B4) was not earned because the response does not indicate an expression for the
internal energy of the gas that is consistent with the expression in B3.

Part C earned all three points. The first point (C1) was earned because the response indicates a curve that connects a
point in the lower right region of the graph to the upper left region of the graph. The second point (C2) was earned
because the response indicates a curve that is concave up. The third point (C3) was earned because the response indicates
an arrow that is pointing from a lesser to a greater pressure/from a greater to a lesser volume.

Part D earned both points. The first point (D1) was earned because the response indicates that Tnew is greater than 71) ,

and the justification is consistent with part C. The second point (D2) was earned because the response indicates that the
volume of the gas increases for the same pressure using relevant features from part C.

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

Question 2 (continued)

Sample: 2C
Score: 5

Part A earned two out of three points. The first point (A1) was earned because the response indicates that the force

of gravity is exerted downward on the piston. The second point (A2) was not earned because the response does not
indicate that the force of the atmosphere is exerted downward on the piston. The third point (A3) was earned because the
response indicates that the force of the gas is exerted upward on the piston.

Part B earned two out of four points. The first point (B1) was earned because the response indicates a multistep
derivation that includes a correct expression for internal energy, the ideal gas law, and other relevant expressions. The
second point (B2) was earned because the response correctly relates the internal energy of the gas to the ideal gas

law. The third point (B3) was not earned because the response does not indicate an expression for the pressure that is
consistent with part A. The fourth point (B4) was not earned because the response does not indicate an expression for the
internal energy of the gas that is consistent with the expression in B3.

Part C earned one out of three points. The first point (C1) was not earned because the response does not indicate a line or
curve that connects a point in the lower right region of the graph to the upper left region of the graph. The second point
(C2) was not earned because the response does not indicate a curve that is concave up. The third point (C3) was earned
because the response indicates an arrow that is pointing from a greater to a lesser volume.

Part D did not earn either point. The first point (D1) was not earned because the response does not indicate that Tnew
is greater than To , and the response does not indicate a selection that is consistent with parts A, B, or C. The second

point (D2) was not earned because the response incorrectly indicates that volume and temperature are inversely related.
Furthermore, the response does not acknowledge the information described in part D of the free-response question.
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