2024

AP Chemistry

Sample Student Responses
and Scoring Commentary

Inside:

Free-Response Question 7
M Scoring Guidelines
I Student Samples

I Scoring Commentary

© 2024 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.



https://collegeboard.org
https://apcentral.collegeboard.org

AP® Chemistry 2024 Scoring Guidelines

Question 7: Short Answer 4 points
(a) For the correct calculated value: 1 point
0.340mol 58.44 ¢
0.1000 L =1.99 g NaCl
1L 1 mol gha

(b) For a correct description of step 2: 1 point

Combine the solid NaCl and some distilled water in a 100.0 mL volumetric flask.

For a correct description of step 4: 1 point

Fill the volumetric flask with distilled water to the calibration (100.0 mL) mark.

Total for part (b) 2 points

(©) For the correct prediction and a valid explanation: 1 point

It would decrease. The solvent front will not travel as far in the second experiment, so the

separation will be smaller.

Total for question 7 4 points

© 2024 College Board
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Question 7

Begin your response to QUESTION 7 on this page.
7. A student conducts a chromatography experiment and needs to prepare 100.0 mL of 0.340 M NaCl(ag) to use as
the solvent.

(a) Calculate the mass of solid NaCl (molar mass 58.44 g/ mol) needed to prepare the 100.0 mL of
0.340 M NaCl(agq).

5.240 M NeU ,,.:'_1‘99..‘-_- 5 %‘:ﬂ = 199 q o

(b) In the following table, briefly list the additional steps necessary to prepare the 100.0 mL of 0.340 M
NaCl(aq) solution using only materials selected from the choices given. Assume that all appropriate safety
measures are already in place. Not all materials in the list may be needed.

* Solid NaCl » Distilled water * Weighing paper and scoop

* Balance * 100.0 mL volumetric flask * 50.0 mL. graduated cylinder

* Pipet * 150 mL beakers  Chromatography paper
Step Step Description and Materials Used

1. |Use the weighing paper and scoop to measure the correct mass of solid NaCl on the balance.
Add e msarg} mosS o Salid MNoll Jdo dhe  100.0mL  volumetric
2. Qloskh ﬁlﬂ“& w'th eno-aa}\ distilled weler o 5ubme.r9e the
Nol\

3. |Swirl the mixture to dissolve the solid NaCl.

Cokinve o Rl the volomeleic Cluk with dichiled weler
4. Un‘{l e solohon reaches Yhe ks Marlks

5. |Stopper and invert the mixture several times to ensure that the mixture is homogeneous.

Unauthorized copying or reuse of this page is lllegal. P-oﬂl QDONTOTHENEXTPMII.
Uunpondloupcnvﬁhbhdwrdmkbluolnk.mﬂmmmmm DoNOTwﬂhomldomlbox
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L Question 7 :

Continue your response to QUESTION 7 on this page.

The student uses the NaCl(ag) solvent to separate a mixture of compounds X and Y in a chromatography
experiment. After 30 minutes, the student removes the chromatography paper from the chamber. The results of the
experiment are shown.

Solvent Front

P_____..-Compound‘{
1 Compound X

Start Line

(c) A second student conducts the same chromatography experiment but removes the chromatography paper from
the chamber after 15 minutes instead of 30 minutes. Predict the effect, if any, this would have on the separation

distance between compounds X and Y in the new experiment. Explain your reasoning.

Compowuh X od Y woold e clozer Yo one ecncthen
Decowse %m, would have lea& ‘L'ﬂm 4-0 move P -I»h c
Papes T Sepe rote

STOP
END OF EXAM

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON THIS SECTION.

THE FOLLOWING INSTRUCTIONS APPLY TO THE COVERS OF THIS SECTION li: FREE
RESPONSE BOOKLET. MAKE SURE YOU HAVE DONE THE FOLLOWING:

* COMPLETED THE IDENTIFICATION INFORMATION AS REQUESTED ON THE
FRONT AND BACK COVERS OF THIS FREE RESPONSE BOOKLET
* CHECKED THAT YOUR AP ID LABEL IS IN THE BOX ON THE FRONT COVER

Unauthorized copying or reuse of this page is illegal. Page 18

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 7 o

Begin your response to QUESTION 7 on this page.

7. A student conducts a chromatography experiment and needs to prepare 100.0 mL of 0.340 M @) to use as
the solvent.

(a) Calculate the mass of solid NaCl (molar mass 58.44 g/ mol) needed to prepare the 100\.me of
0.340 M NaCl(aq). o.1L

(2390 MY 0.1 LYY= 0.034 me! Nall C"“\ii:.matb"'

(b) In the following table, briefly list the additional steps necessary to prepare the 100.0 mL of 0.340 M
NaCl(ag) solution using only materials selected from the choices given. Assume that all appropriate safety
measures are already in place. Not all materials in the list may be needed.

*SMNGCl - Digilled Wit * Weighing paper-and-sc0op
« Balert® -IW » 50.0 mL graduated cylinder

* Pipet * 150 mLbeakers * Chromatography paper

Step Step Description and Materials Used
1. |Use the weighing paper and scoop to measure the correct mass of solid NaCl on the balance.

Prepave 100.-0mL of distilted cwater Using the 100.0 ML
2. volumetric flask,

3. |Swirl the mixture to dissolve the solid NaCl.

Poar the mixture into @ 1HOmL beaker 0 sirl and weix,
Yhoroughly .

5. |Stopper and invert the mixture several times to ensure that the mixture is homogeneous.

Unauthorized copying or reuse of this page |s illegal. Page 18 GO ON TO THE NEXT PAGE.

Use a pencil or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.
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Question 7

Continue your response to QUESTION 7 on this page.

The student uses the NaCl(ag) solvent to separate a mixture of compounds X and Y in a chromatography
experiment. After 30 minutes, the student removes the chromatography paper from the chamber. The results of the
experiment are shown.

Solvent Front
..-_LConq:ound Y

~— Compound X

Start Line

(c) A second student conducts the same chromatography experiment but removes the chromatography paper from
the chamber after 15 minutes instead of 30 minutes. Predict the effect, if any, this would have on the separation

distance between compounds X and Y in the new experiment. Explain your reasoning.
Removing the chvoma tqgrophy pay>er eatier ould vesult in
the ‘distance petween compound X ond Y h ke
closer to fhe Starting tne ond (esS 5erwted- W HAviov
saliciont time, 4he waxtuve could ot e Sepuvated “troviug'y
dnd the wirtuve vould vst fvavetl as fav on the

chwowmetogmpey  paper.

STOP
END OF EXAM

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON THIS SECTION.

THE FOLLOWING INSTRUCTIONS APPLY TO THE COVERS OF THIS SECTION li: FREE
RESPONSE BOOKLET. MAKE SURE YOU HAVE DONE THE FOLLOWING:

* COMPLETED THE IDENTIFICATION INFORMATION AS REQUESTED ON THE
FRONT AND BACK COVERS OF THIS FREE RESPONSE BOOKLET
* CHECKED THAT YOUR AP ID LABEL IS IN THE BOX ON THE FRONT COVER

Unauthorized copying or reuse of this page is illegal. Page 19

Use a pencil or a pen with black or dark biue ink. Do NOT write your name. Do NOT write outside the box.
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Question 7 o)

BoglnyourmtnﬁUEﬂ'lDN?onmhmo

7. A student conducts a chromatography experiment and needs to prepare 100.0 mL of 0.340 M NaCl(ag) to use as
the solvent.

(a) Calculate the mass of solid NaCl (molar mass 58.44 g/ mol) needed to prepare the 100.0 mL of

UmHNﬂ(aq).
0%“01\‘\\ odb . 0. ﬂﬁ“oﬁlf“'a‘-\ ﬁtig & m
L yedl Na €1

(b) In the following table, briefly list the additional steps necessary to prepare the 100.0 mL of 0.340 M
aCl(ag) solution using only materials selected from the choices given. Assume that all appropriate safety
measures are already in place. Not all materials in the list may be needed.

_!,x@ Dt e wh--qmp

-IOOOvaollmutr!cuﬂllk '
-iﬁ: « 150 mL beakers » Chromatography paper
Step Step Description and Materials Used
1. Ung‘ﬁMmmdmupwmﬂammtmuowadNﬂmhwm
HSomL beak &S &
B L aigklled vador |

3. | Swirl the mixture to dissolve the solid NaCl.

.‘.;.p(} m 9;,dwlcd Qy!;n&r

5. |Stopper and invert the mixture several times to ensure that the mixture is homogeneous.

uwmmwmdumuw Page 18 % GOWTDTH!WTPAOE. :
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® Question 7

Continue your response to QUESTION 7 on this page.

The student uses the NaCl(ag) solvent to separate a mixture of compounds X and Y in a chromatography
experiment. After 30 minutes, the student removes the chromatography paper from the chamber. The results of the

experiment are shown.

Solvent Front
— Compound X
Start Line

(c) A second student conducts the same chromatography experiment but removes the chromatography paper from
the chamber after 15 minutes instead of 30 minutes. Predict the effect, if any, this would have on the separation
distance between compounds X and Y in the new experiment. Explain your reasoning.

He m\j effect il e Ve anpoh\aj will not hewt |
clivbed as high on i ot Vomd and & pocs;),,}.y
e an 'mhubm‘y

STOP
END OF EXAM

IF YOU FINISH BEFORE TIME IS CALLED,
YOU MAY CHECK YOUR WORK ON THIS SECTION.

THE FOLLOWING INSTRUCTIONS APPLY TO THE COVERS OF THIS SECTION li: FREE
RESPONSE BOOKLET. MAKE SURE YOU HAVE DONE THE FOLLOWING:

* COMPLETED THE IDENTIFICATION INFORMATION AS REQUESTED ON THE
FRONT AND BACK COVERS OF THIS FREE RESPONSE BOOKLET
* CHECKED THAT YOUR AP ID LABEL IS IN THE BOX ON THE FRONT COVER

Unauthorized copying or reuse of this page Is lllegal. Page 19

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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AP® Chemistry 2024 Scoring Commentary

Question 7

Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.
Overview

Question 7 required students to describe how to prepare a sodium chloride solution then use this
solution in a chromatography experiment. Students also are asked to predict the outcome of an
experiment when a single variable is adjusted.

Part (a) asks students to calculate the mass of NaCl required to prepare a solution given the molarity
and the volume. The intent of the question is to examine the ability to solve problems using
mathematical relationships (Learning Objective SPQ-3.A/3.7.A, Skill 5.F from the AP Chemistry
Course and Examination Description).

Part (b) provides students with a list of materials that they can choose from to accurately prepare a
100.0 mL NacCl solution. The intent is to demonstrate knowledge of proper laboratory technique
when quantitatively preparing a standard solution (SPQ-3.A/3.7.A, 2.C).

Part (c) provides students with a diagram representing the results from a paper chromatography
experiment lasting 30 minutes. Students are then to address how the separation between the spots
(labeled X and Y) will change in a second experiment lasting 15 minutes (SPQ-3.C/3.9.A, 2.F).

Sample: 7A
Score: 4

The response earned 4 points. In part (a) a point was earned for correctly setting up the calculation
and determining the mass of sodium chloride. In part (b) the first point was earned for stating that
the solid NaCl is added to a volumetric flask with enough water to submerge the solid. The second
point was earned for filling the flask to the 100 mL tick mark. In part (c) a point was earned for
stating that the distance between X and Y is closer because of the decreased time allowed for the
substances to move up the paper.

Sample: 7B
Score: 2

The response earned 2 points. In part (a) the point was earned for a correct calculation of the mass
of sodium chloride. In part (b) the first point was not earned due to not indicating adding the solid
NaCl to the flask, and the second point was not earned because the volumetric flask is not filled to
the 100 mL mark after dissolving the solid. In part (c) the point was earned for stating that the
distance between X and Y is closer because the “mixture would not travel as far.”

© 2024 College Board.
Visit College Board on the web: collegeboard.org.



AP® Chemistry 2024 Scoring Commentary

Question 7 (continued)

Sample: 7C
Score: 1

The response earned 1 point. In part (a) the point was earned for a correct calculation of the sodium
chloride mass. In part (b) the first point was not earned because there is no indication of adding the
solid NaCl, and the second point was not earned because volumetric glassware is not used, which
precludes the ability to fill precisely to 100 mL. In part (c) the point was not earned for failing to
compare the distance between X and Y in the two experiments.

© 2024 College Board.
Visit College Board on the web: collegeboard.org.
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