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CHEMISTRY
Section 11
(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 the goldenrod
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, AsF«(g) .

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

(ii) What is th¢ 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) 2 AsFi(g) + Fy(g)

(b) In terms of molar concentrations, write the equilibrium-constant expression for the decomposition of
AsF4(g).

(¢) 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.

(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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Swimming FRQ Assessment #2
	1. PCl3(g) + Cl2(g) ⇄  PCl5(g) + energy   

	Some PCl3 and Cl2 are mixed in a container at 200 °C and the system reaches equilibrium according to the equation above. Which of the following causes an increase in the number of moles of PCl5 present at equilibrium?

	I. Decreasing the volume of the container

	II. Raising the temperature

	III. Adding a mole of He gas at constant volume

	(A) I only      (B) II only      (C) I and III only      (D) II and III only      (E) I, II, and III


	2. 4 HCl(g) + O2(g) ⇄  2 Cl2(g) + 2 H2O(g)    

Equal numbers of moles of HCl and O2 in a closed system are allowed to reach equilibrium as represented by the equation above. Which of the following must be true at equilibrium?

	I. [HCl] must be less than [Cl2].

	II. [O2] must be greater than [HCl].

	III. [Cl2] must equal [H2O].

	(A) I only      (B) II only      (C) I and III only      (D) II and III only      (E) I, II, and III


	3.    2 SO2(g) + O2(g) ⇄ 2 SO3(g)  

When 0.40 moles of SO2 and 0.60 moles of O2 are placed in an evacuated 1.00-liter flask, the reaction represented above occurs. After the reactants and the product reach equilibrium and the initial temperature is restored, the flask is found to contain 0.30 moles of SO3. Based on these results, the expression for the equilibrium constant, Kc, of the reaction is…

	(A) (0.30)2 / [(0.65)(0.10)2]        (B) (0.30)2 / [(0.60)(0.40)2]        (C) (2 x 0.30) / [(0.45)(2 x 0.10)]

	(D) (0.30) / [(0.65)(0.10)]          (E) (0.30) / [(0.60)(0.40)]


	4.  2NO(g) + O2(g) ⇄ 2 NO2(g) ;  ∆H < 0   

Which of the following changes alone would cause a decrease in the value of Keq for the reaction represented above? 

	(A) Decreasing the temperature                                  (B) Increasing the temperature

	(C) Decreasing the volume of the reaction vessel      (D) Increasing the volume of the reaction vessel

	(E) Adding a catalyst



Minutes to Finish FRQ:    21











