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CHEMISTRY
Section IT
(Total time—95 minutes)

Part A
Time—535 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 foliowing each question in the booklet with the
pink cover. Do NOT write your answers on the green insert.

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

1. Several reactions are carried out using AgBr, a cream-colored silver salt for which the value of the solub1hty-
product constant, K, is 5.0 x 107 at 298 K. v

(a) Write the expression for the solubility-product constant, K_,, of AgBr.

(b) Calculate the value of [Ag*] in 50.0 mL of a saturated solution of AgBr at 298 K.

(¢) A 50.0 mL sample of distilled water is added to the solution described in part (b), which is in a beaker with
some solid AgBr at the bottom. The solution is stirred and equilibrium is reestablished. Some solid AgBr
remains in the beaker, Is the value of [Ag*] greater than, less than, or equal to the value you calculated in
part (b) ? Justify your answer. :

(d) Calculate the minimum volume of distilled water, in liters, necessary to completely dissolve a 5. 0 g sample
of AgBr(s) at 298 K. (The molar mass of AgBr is 188 g moi~1.)

(e) A student mixes 10.0 mL of 1.5 x 107* M AgNO, with 2.0 mL of 5.0 x 10™* M NaBr and stirs the resulting
mixture, What will the student observe? Justify your answer with calculations. :

(f) The color of another salt of silver, Agl(s), is yellow. A student adds a solution of Nal to a test tube
containing a small amount of solid, cream-colored AgBr. After stirring the contents of the test tube, the -
student observes that the solid in the test tube changes color from cream to yellow.

(1) Write the chemical equation for the reaction that occurred in the test tube.
(i1) Which salt has the greater value of K 2 AgBr or Agl 7 Justify your answer.
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Swimming FRQ Assessment
	1. For the reaction A(g) ⇄ B(g) + C(g), the equilibrium constant, Kp, is 2 x 10−4 at 25 °C. A mixture of the 

three gases at 25 °C is placed in a reaction flask and the initial pressures are PA = 2 atm, PB = 0.5 atm, and PC = 1 atm.  At the instant of mixing, which of the following is true for the reaction as written? 

	(A) ∆G < 0     (B) ∆G > 0     (C) ∆S = 0     (D) ∆G° = 0     (E) ∆G° < 0

	

	2. HgO(s) + 4 I− + H2O ⇄  HgI42− + 2 OH−;    ∆H < 0 

Consider the equilibrium above. Which of the following changes will increase the concentration of HgI42−?

	(A) Increasing the concentration of OH−         (B) Adding 6 M HNO3

	(C) Increasing the mass of HgO present      (D) Increasing the temperature   (E) Adding a catalyst


	3. 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


	4.      H2(g)  +  Br2(g)  ⇄  2HBr(g)
At a certain temperature, the value of the equilibrium constant, K, for the reaction represented above is        2.0 × 105.  What is the value of K for the reverse reaction at the same temperature?


(A)  −2.0 × 10−5  (B)    5.0 × 10−6  (C)    2.0 × 10−5  (D)    5.0 × 10−5  (E)    5.0 × 10−4


	5.    CuO(s) + H2(g) ⇄ Cu(s) + H2O(g)   ;    ∆H = − 2.0 kilojoules

	When the substances in the equation above are at equilibrium at pressure P and temperature T, the equilibrium can be shifted to favor the products by…

	(A) increasing the pressure by means of a moving piston at constant T.

	(B) increasing the pressure by adding an inert gas such as nitrogen.

	(C) decreasing the temperature.

	(D) allowing some gases to escape at constant P and T.

	(E) adding a catalyst. 
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