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- CHEMISTRY
- Section IT
- (Total time—90 minutes)

Part A
- Time~—40 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 writé all your answers to the questions on the lined pages following each question in the booklet with the
pink cover. Do NOT write your answers on the green insert.

Answer Quesnon 1 below The Section IT score weighting for thls question is 20 percent.

1. Answer the followmg qugst;pns that relate to solubility of salts of lead and barium.

(a) A saturated solutionis prepared by adding excess Pbly(s) to distilled water to form 1.0 L of solution at
25°C."'The concentratlon ‘of Pb2* (ag) in the saturated solution is found to be 1.3 x 103 M. The chemical
N equanon for the dlSSOll.lthI] of Pbl,(s) in water is shown below

| PbIZ(S) Pb>*(aq) + 2 [(aq)

(1) Write the cthbrmm constant expression for the equanon

(11) Calculate the molar concentration of I7(ag) in the solution.

(iii) Calculate the value of the equilibrium constant, Ksp

(b) A saturated sdhition is pifiepare'd by adding Pbl,(s) to distilled water to form 2.0 L of solution at 25°C. What
are the molar concentrations of Pb2*(ag) and I-(ag) in the solution? Justify your answer.

(c) Solid Nal is ":idded tb a saturated solution of Pbl, at 25°C. Assuming that the volume of the solution does
not change, does the molar concentration of Pb?*(ag) in the solution increase, decrease, or remain the
same? Justify your answer. '

(d) The value of K,, for the salt BaCrO, is 1.2 x 107°. When a 500. mL sample of 8.2 x 10~5 M Ba(NOy),
is added to 500. mL of 8.2 X 107% M Na,CrO,, no precipitate is observed.

(i) Assuming that volumes are additive, calculate the molar concentrations of Ba*(ag) and CrO4 (ag)
in the 1.00 L of solution.

(it} Use the molar concentrations of Ba* {ag) ions and Cr042‘(aq) ions as determined above to show
why a precipitate does not form. You must include a calculation as part of your answer.
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GO ON TO THE NEXT PAGE.



Swimming FRQ Assessment #3
	1.  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

	

	2. How many moles of NaF must be dissolved in 1.00 liter of a saturated solution of PbF2 at 25 °C to reduce the [Pb2+] to 1 x 10−6 molar? (Ksp of PbF2 at 25 °C = 4.0 x 10−8)

	(A) 0.020 mole      (B) 0.040 mole      (C) 0.10 mole      (D) 0.20 mole      (E) 0.40 mole


	3. In a saturated solution of Zn(OH)2 at 25°C , the value of [OH−] is 2.0 × 10−6M.  What is the value of the solubility-product constant, Ksp, for Zn(OH)2 at 25°C ?


(A)  4.0 × 10−18  (B)  8.0 × 10−18  (C)  1.6 × 10−17  (D)  4.0 × 10−12  (E)  2.0 × 10−6


	4.    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. 


5.     HCO3−(aq)  +  OH− (aq)  ⇄  H2O(l)  +  CO32− (aq)          ΔH° = −41.4kJ

When the reaction represented by the equation above is at equilibrium at 1 atm and 25°C, the ratio
[CO32−]    can be increased by doing which of the following?
[HCO3−] 


(A)  Decreasing the temperature   (B)  Adding acid
(C)  Adding a catalyst                   (D)  Diluting the solution with distilled water
(E)  Bubbling neon gas through the solution


Minutes to Finish FRQ:    21











