AP® CHEMISTRY
2008 SCORING GUIDELINES (Form B)

Question 1

Answer the following questions regarding the decomposition of arsenic pentafluoride, AsFs(g) .

(a) A 55.8 g sample of AsFs(g) is introduced into an evacuated 10.5 L container at 105°C.

(i) What is the initial molar concentration of AsFs(g) in the container?

1 mol AsF One point is earned for
mol AsFs = 388 ASEs X j600 g Asky — 020l the correct molar mass.
One point is earned for

[AsFs], = 0'32?(;1150111ASF5 = 0.0313 M the correct concentration.

(i1) What is the initial pressure, in atmospheres, of the AsFs(g) in the container?

PV = nRT One point is earned for the
correct substitution.

-1 -1
P = 0.328 molx 0.0821 L atmmol ' K' ' 378 K _ 0.969 atm One point is earned for the

10.5L
correct pressure.

At 105°C, AsFs(g) decomposes into AsF;(g) and F,(g) according to the following chemical equation.
AsFs(g) 2 AsFs(g) + Fy(g)

(b) In terms of molar concentrations, write the equilibrium-constant expression for the decomposition of
AsFs(g).

K = [AsK ] [F] One point is earned for the correct equation.
[AsFs]

(c) When equilibrium is established, 27.7 percent of the original number of moles of AsFs(g) has
decomposed.

(1) Calculate the molar concentration of AsFs(g) at equilibrium.

100.0% — 27.7% = 72.3%
[AsFs] = 0.723x0.0313 M = 0.0226 M

One point is earned for the correct concentration.
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AP® CHEMISTRY
2008 SCORING GUIDELINES (Form B)

Question 1 (continued)

(i) Using molar concentrations, calculate the value of the equilibrium constant,

K,y at 105°C.

[AsF;] = [F,] = 0.277 x [AsFs];

0.277x0.0313 M = 0.00867 M

[0.00867] [0.00867]
[0.0226]

_ [AsK][E)]

0 = “TAsE] = 0.00333

One point is earned for
setting [AsF;] = [F,].
Note: the point is not earned if the student
indicates that [AsF;] = [F,] = [AsFs] .

One point is earned for the correct
calculation of [AsF;] and [F,].

One point is earned for the
correct calculation of K, .

(d) Calculate the mole fraction of F,(g) in the container at equilibrium.

mol AsFs = 0.0226 M x 10.5L = 0.237 mol
mol F, = mol AsF; = 0.00867 M x 10.5L = 0.0910 mol

mol F,
mol F, + mol AsF; + mol AsF;

mol fraction F,

_ 0.0910 _
~0.0910 +0.0910 + 0.237 0217
OR
mol fraction F, = 0.00864 = 0.217

0.00864 + 0.00864 + 0.0226

One point is earned for the
correct calculation of the mole
fraction of Fy(g).
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CHEMISTRY { A
Section II I
(Total time—95 minutes)

Part A
Time—55 minutes
YOU MAY USE YOUR CALCULATOR FOR PART A.

CLEARLY SHOW THE METHOD USED AND THE STEPS INVOLVED IN ARRIVING AT YOUR ANSWERS.
It is to your advantage to do this, since you may obtain partial credit if you do and you will receive little or no credit if
you do not. Attention should be paid to significant figures. . '

Be sure to write all your answers to the questions on the lined pages following each question in this booklet. Do
NOT write your answers on the lavender insert.

Answer Questions 1, 2, and 3. The Section II score weighting for each question is 20 percent.

1. Answer the following questions regarding the decomposition of arsenic pentafluoride, AsFs(g).

(a) A 55.8 g sample of Ast(g) is introduced into an evacuated 10.5 L container at 105°C.
(i) What is the initial molar concentration of AsF5(g) in the container?

(ii) What is the initial pressure, in atmospheres, of the AsFs(g) in the container?

At 105°C, AsFs(g) decomposes into AsF;(g) and F,(g) according to the following chemical equation.
AsFs(g) & AsF5(g) + Fyg)

(b) In terms of molar concentrations, write the equilibrium-constant expression for the decomposition of
AsFi(g).

(c) When equilibrium is established, 27.7 percent of the original number of moles of AsFs(g) has decomposed.
(i) Calculate the molar concentration of AsFs(g) at equilibrium.

(ii) Using molar concentrations, calculate the value of the equilibrium constant, K, , at 105°C.

(d) Calculate the mole fraction of F,(g) in the container at equilibrium.
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CHEMISTRY

Section II \ B |

(Total time—95 minutes)

Part A
Time-~—55 minutes
YOU MAY USE YOUR CALCULATOR FOR PART A.

CLEARLY SHOW THE METHOD USED AND THE STEPS INVOLVED IN ARRIVING AT YOUR ANSWERS.
It is to your advantage to do this, since you may obtain partial credit if yon do and you will receive little or no credit if
you do not. Attention should be paid to significant figures.

Be sure to write all your answers to the questions on the lined pages following each guestion in this booklet. Do
NOT write your answers on the lavender insert.

Answer Questions 1, 2, and 3, The Section I score wéighting for each question is 20 percent.

1. Answer the following questions regarding the decomposition of arsenic pentaﬂuoride,) .

(a) A 55.8 g sample of AsF;(g) is introduced into an evacuated 10.5 L container at 105°C.

(i) What is the initiai molar concentration of AsFs(g) in the container? .

(ii) What is the( initial pres’sulie, in atmospheres, of the AsFs(g) in the container?

At 105°C, AsFq(g) decomposes into AsF;(g) and F,(g) according to the following chemical equation.

AsFy(g) 2 AsF;(g)+Fyg)

(b) In terms of molar concentrations, write the equilibriumn-constant expression for the decomposition of
AsFs(g). :

(c) When equilibrium is establishercent of the original number of moles of AsFs(g) has decomposed.
(i) Calculate the molar concentration of AsFi(g) at equilibrium.

(ii) Using molar concentrations, calculate the value of the equilibrium constant, K g AL 105°C,

(d) Calculate the mole fraction of Fy(g) in the container at equilibrium.

1, W #% D mole of ATy = 99.8 0.%%0 mol
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CHEMISTRY \ C
Section I \
(Total time-95 minutes)
Part A

Time~~55 minutes
YOU MAY USE YOUR CALCULATOR FOR PART A.

CLEARLY SHOW THE METHOD USED AND THE STEPS INVOLVED IN ARRIVING AT YOUR ANSWERS.
1t is to your advantage to do this, since you may obtain partial credit if you do and you will receive little or no credit if
you do not. Attention should be paid to significant figures.

Be sure to write all your answers to the questions on the lined pages following each question in this booklet. Do
NOT write your answers on the lavender insert.

Answer Questions 1, 2, and 3. The Section II score weighting for each question is 20 percent.

1. Answer the following questions regarding the decomposition of arsenic pentafluoride, AsFs(g).

(a) A 55.8 g sample of AsFi(g) is introduced into an evacuated 10.5 L container at 105°C.
(i) What is the initial molar concentration of AsFs(g) in the container?

(ii) What is the initial pressure, in atmospheres, of the AsF;(g) in the container?

At 105°C, AsFs(g) decomposes into AsF;(g) and F,(g) according to the following chemical equation.
AsFi(g) 2 AsF(@)+Fy@®

(b) In terms of molar concentrations, write the equilibrium-constant expression for the decomposition of
AsFs(g).

{c) When equilibrium is established, 27.7 percent of the original number of moles of AsFs(g) has decomposed.
(i) Calculate the molar concentration of AsFs(g) at equilibrium.

(if) Using molar concentrations, calculate the value of the equilibrium constant, X, , at 105°C.

(d) Calculate the mole fraction of F,(g) in the container at equilibrium.
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AP® CHEMISTRY
2008 SCORING COMMENTARY (Form B)

Question 1

Sample: 1A
Score: 10

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

Sample: 1B
Score: 7

Two points were earned in part (a)(i). Only 1 of the 2 points was earned in part (a)(ii); molarity is substituted for n
instead of number of moles, so the substitution point was not earned. The point was earned in part (b). The point was
not earned in part (c)(i); number of moles is used in the calculation instead of molarity. In part (c)(ii) 1 point was
earned for setting [AsF;] = [F,], and 1 point was earned for correct calculation of their concentrations, but no point

was earned for the calculation because of a math error. The point was earned in part (d).

Sample: 1C
Score: 4

In part (a)(i) 1 point was earned for the correct molar mass, but the second point was not earned because the initial
molar concentration is not calculated. In part (a)(ii) 1 point was earned for the correct substitution into PV = nRT.
However, the second point was not earned because the incorrect number of significant figures in 0.3 mol results in an
incorrect pressure. The point was earned for the correct equation in part (b). The point was not earned in part (c)(i).
In part (c)(ii) 1 point was earned for setting [AsF5] = [F,], but the other 2 points were not earned. The point was not

earned in part (d).
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