ﬁ)ollegeBoard

Advanced Placement
Program

AP® Chemistry
2005 Scoring Commentary
Form B

The College Board: Connecting Students to College Success

The College Board is a not-for-profit membership association whose mission is to connect students to college success and
opportunity. Founded in 1900, the association is composed of more than 4,700 schools, colleges, universities, and other
educational organizations. Each year, the College Board serves over three and a half million students and their parents, 23,000
high schools, and 3,500 colleges through major programs and services in college admissions, guidance, assessment, financial aid,
enrollment, and teaching and learning. Among its best-known programs are the SAT®, the PSAT/NMSQT®, and the Advanced
Placement Program® (AP®). The College Board is committed to the principles of excellence and equity, and that commitment is
embodied in all of its programs, services, activities, and concerns.

Copyright © 2005 by College Board. All rights reserved. College Board, AP Central, APCD, Advanced Placement Program, AP,
AP Vertical Teams, Pre-AP, SAT, and the acorn logo are registered trademarks of the College Entrance Examination Board.
Admitted Class Evaluation Service, CollegeEd, Connect to college success, MyRoad, SAT Professional Development, SAT
Readiness Program, and Setting the Cornerstones are trademarks owned by the College Entrance Examination Board.
PSAT/NMSQT is a registered trademark of the College Entrance Examination Board and National Merit Scholarship
Corporation. Other products and services may be trademarks of their respective owners. Permission to use copyrighted College
Board materials may be requested online at: http://www.collegeboard.com/inquiry/cbpermit.html.

Visit the College Board on the Web: www.collegeboard.com.
AP Central is the official online home for the AP Program and Pre-AP: apcentral.collegeboard.com.



AP® CHEMISTRY
2005 SCORING COMMENTARY (Form B)

Question 1

Sample: 1A
Score: 10

This response earned all 10 points: 1 point for part (a), 2 points for part (b), 2 points for part (c¢), 1 point for part
(d)(1), 3 points for part (d)(ii), and 1 point for part (d)(iii).

Sample: 1B
Score: 8

Only 1 out of 3 points was earned in part (d)(ii). The point was earned for calculating the initial number of moles of
OCI. The point was earned in part (d)(iii) because the incorrect value calculated in part (d)(ii) is used correctly.

Sample: 1C
Score: 6

Neither point was earned in part (c¢). In part (d)(ii) the first point was earned for calculating the initial number of
moles of HOCI, and the second point was earned for calculating the final number of moles of HOCI. The third
point was not earned because the calculation for [H;0] is incorrect. The point was not earned in part (d)(iii)

because the calculation is not done correctly.
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Question 2

Sample: 2A
Score: 9

This response earned all 9 points: 1 point for part (a), 2 points for part (b), 1 point for part (c), 2 points for part (d), 2
points for part (e), and 1 point for part (f).

Sample: 2B
Score: 7

The point was not earned in part (a) because the equation is incorrect. The point was not earned in part (f) because
the response does not indicate that the partial pressure of water vapor is involved.

Sample: 2C
Score: 4

The point was not earned in part (a) because the equation is missing H' >sand e ’s to make it balance. Only 1 out
of 2 points was earned in part (d) because the response does not recognize that two moles of electrons are transferred
for each mole of H, involved. Neither point was earned in part (¢) because the response assumes that the conditions
are standard temperature and pressure. The point was not earned in part (f) because the response does not indicate
that the partial pressure of water vapor is involved.
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Question 3

Sample: 3A
Score: 9

This response earned all 9 points: 1 point for part (a), 2 points for part (b), 1 point for part (c),
2 points for part (d), 2 points for part (e), and 1 point for part (f).

Sample: 3B
Score: 7

This response earned only 1 out of 2 points in part (b). The number of molecules of Y calculated is not the number
of molecules of Y produced in the first 20 minutes but the number that would be produced from the X remaining
in the flask after 20 minutes. The point was earned for using the correct stoichiometry of two moles of Y per mole
of X. Only 1 out of 2 points was earned in part (¢) because the math involving the natural logs is done incorrectly.

Both points are earned in part (f) because the incorrect value calculated in part (e) is used correctly.

Sample: 3C
Score: 5

Only 1 out of 2 points was earned in part (b) because the number of moles of Y produced is calculated, not the
number of molecules. Only 1 out of 2 points was earned in part (¢) because the integrated rate law is not used. The
point was earned for the correct units. Neither point was earned in part (f) because the integrated rate law is not used.
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AP® CHEMISTRY
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Question 4

Sample: 4A
Score: 15

This response earned all 15 points. In each part, 1 point was earned for the correct reactant(s), and 2 points were
earned for the correct product(s).

Sample: 4B
Score: 12

Only 1 out of 3 points was earned in part (d) because ethanoic acid is incorrectly shown as extensively ionized.
One product point was earned for H,O. The reactant point and only 1 out of 2 product points were earned in part

(e) because KOH should be shown as extensively ionized.

Sample: 4C
Score: 10

Only 1 out of 3 points was earned in part (d). Barium hydroxide should be shown as extensively ionized, and

Ba2', a spectator ion, should not be included. One product point was earned for H,O. The reactant point and only

1 out of 2 product points were earned in part (¢) because KOH should be shown as extensively ionized. Only 1
out of 3 points was earned in part (g) because NaF and HCI should be shown as extensively ionized. One
product point was earned for HF.
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Question b

Sample: bA
Score: 8

In part (a) a point was earned for using the correct amount of 10 M H,SO,, and another point was earned for

diluting to the mark; however, two other possible points were not earned because a pipet is not used and water is
not put into the volumetric flask before the acid is added. The rest of the response is correct: 3 points were earned
for part (b), 1 point for part (c)(i), 1 point for part (c)(ii), and 1 point for part (c)(iii).

Sample: bB
Score: 7

Only 3 out of 4 points were earned in part (a) because water is not put into the volumetric flask before the acid is
added. The point was not earned in part (c)(i) because the calculated percent yield would be greater than the actual
percent yield, not less. The point was not earned in part (c)(ii) because the increase is not due to the weight of the
precipitate increasing as it cools.

Sample: bC
Score: 6

Only 1 out of 4 points was earned in part (a): the correct amount of H,SO, is used, but incorrect equipment is
used, acid is not added to water, and the container is not filled to the mark. The point was not earned in part (c)(ii).
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Question 6

Sample: 6A
Score: 8

This response earned all 8 points: 2 points for part (a), 1 point for part (b), 1 point for part (c), 1 point for part (d), 2
points for part (e)(i), and 1 point for part (e)(ii).

Sample: 6B
Score: 6

The point was not earned in part (d) because changing the volume would not affect the kinetic energy: the v in the
cited equation is velocity, not volume. Only 1 out of 2 points was earned in part (¢)(i) because the response only
indicates that the pressure increases, not that it doubles.

Sample: 6C
Score: 4

The point was not earned in part (b). The point was not earned in part (d) because changing the volume would not
affect the kinetic energy. Only 1 out of 2 points was earned in part (e)(i) because the response only indicates that the
pressure increases, not that it doubles. The point was not earned in part (e)(ii) because the speed does not change.
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Question 7

Sample: 7A
Score: 8

This response earned all 8 points: 2 points for part (a), 2 points for part (b), 1 point for part (¢),
2 points for part (d), and 1 point for part (e).

Sample: 7B
Score: 6

The point was not earned in part (c) because the response does not give the balanced chemical equation. The point
was not earned in part (e) because the response does not compare the lower energy required in the breaking of old
bonds to the greater energy released by the formation of new bonds. Also, the response does not indicate what bonds
are formed.

Sample: 7C
Score: 4

The point was not earned in part (c) because the response uses H,O instead of O, as the source of oxygen in the

formation reaction. Neither point was earned in part (d) because AS is negative, not positive. The point was not
earned in part (e) because there is no mention of bond energies.
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Question 8

Sample: 8A
Score: 8

This response earned all 8 points: 1 point for part (a), 2 points for part (b), 2 points for part (c), 2 points for part (d),
and 1 point for part (e).

Sample: 8B
Score: 6

Neither point was earned in part (b) because the bonds are not of equal length. This was a common error.

Sample: 8C
Score: 4

Neither point was earned in part (b) because the bonds are not of equal length. Neither point was earned in part (c)
because the bond energy in CSe, is less than the bond energy in CS,.
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