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Swimming — Equilibrium Practice Problems
Adding K., R :

1. The following two reactions have equilibrium constants listed:
- SO, (g)+%0:(g) €2S03(g) ~ K=22 - .
NO2(g) €2 NO(g)+% 0, = - K=40 SR

What is the equilibrium constant for the reaction:
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Calowate the value of K, for the resction: 2N,0(8) + 3 O} S 2 N,0,(g), using the following information,
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3. Six moles of 8O, and four moles of O are introduced into a 1.00 L reaction vessel and allowed to react to
form 8Os At equilibrium, the vessel contains four moles of SOs. Caleulate Ko for this reaction
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4. Hydrogen and iodine gases react to form hydrogen iodide gas. If 6.00 mol of Hs and 3.00 mol of I, are
placed in a 3.00 L vessel and allowed to come to equilibrium at 250°C calculate the equilibrium concentrations
of all species. The Keq for the reaction is 4.00 at 250 °C.
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When heated, hydrogen sulfide gas decomposes according to the equation above. A 3 40 g sample of HaS (¢) is

introduced into an evacuated rigid 1.25 L container. The sealed container is heated to 483 K, and 3.72x10-2 mol
of Sy(g} is present at equilibrium.

(a) Write the expression for the equilibrium constant, K¢, for the decomposition reaction represented above
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{b) Calculate the equilibrium concentration, in molL-1, of the following gases in the container at 483 K.
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(¢) Calculate the Value of the equilibrium constant K. forthe aewmposmon Teaction at 483 K.
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(d) Calculate the partial pressure of Sz(g) in the container at equilibrium at 483 K.
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(e} For the reaction Harg) + 2 Sacg) — HoS(g) at 483 K, calculate the value of the equilibrium constant, K.
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Reaction Quotients and Le Chatelier’s
6. At 1000 K the value of K,, for the reaction:
2505 (g) €2 280 (g) + 02 (g)
is 0.338. Calculate the value for Q, and predict the direction in which the reaction proceeds toward equilibrium
if the initial partial pressures are Pso; = 0.16 atm; Pgoy = 0.41 atm; Pg, = 2.5 atm.
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7. At 100 °C the equilibrium constant for the reaction:
COCl, (g) € CO (g) + Cl (2)

has the value K.=2. 19 x 1079 Are the following mixtures of COCIZ, CO, and Cl; at 100 °C at equilibrium?

[COCL] =2.00x 107 M; [CO] =33 x 10°M; [CLL] =6.62x 10°M
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8. Calculate théd\molar solubilities & ¥ equilibrium concentrations of Mg™ and CO;™ in a saturated solution of
magnesium carbonate; 3, at 25°C? (Kgp = 3.5 107 )

9. Calculate the molar solubilities and equilibrium concentrations of Pb%" and AsO4* in a saturated solution of
lead (IT) arsenate, Pbs(AsOu), at 25°7 (K, = 4.0 x 10°7%%).
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10. A sample of lead (H) carbonate, PbCOs, 1s added to water at 25° C. At equlhbrlum the concentration of Tead——
(IT) ions is 2.7 x 10" M. What is K, for PbCO;?
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a 1.00 L solution of saturated lead (II) iodide at 25 °C contains 0.54 g of Pbl,. Calculate the solubility
product constant of this solution. . : ?b—j:— — ?b + 2T
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Ways to Impact Solubility
12. Identify which of the following compounds would be more soluble in an acidic solution when compared o a
neutral solution. NOTE — There can be more than one possible answer
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13. Caleulate the solubility of Mn(OH), in grams per liter when buffered at a pH of (a) 7.0, (b) 9.5, and (c) 11.8.
Note the Ke, (Mn(OH),) = 1.6 x 1072,
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14. Calculate the molar solubility of LaF; in grams per liter in (a) pure water, (b) 0.010 M KF solution, and (c)
0.10 M NaBr solution. NOTE the Ksp of LaF;is 2 x 1077
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15. In a solution containing 0.010 M Ba** and 0.10 M Ag”, which solid will precipitate first when %2804 is
added to the solution? Justify your reasoning with calculations. NOTE the Ky, (BaSO4) = 1.1 x 107 and K,
(AgSOg) = L.1x 107, N
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