AP Chemistry

Review – Ch 16 Equilibria
1. Which of the following statements is/are CORRECT?

1.
Product concentrations appear in the numerator of an equilibrium constant expression.

2.
A reaction favors the formation of products if K >> 1.

3.
A chemical system is at equilibrium if the reaction quotient (Q) equals K.

a) 1 only 
b) 2 only
c) 3 only 
d) 1 and 2      e) 1, 2, and 3
2. Write the expression for K for the reaction below.

Mg3(PO4)2(s)  (  3 Mg2+(aq)  +  2 PO43-(aq)
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3.
Write the expression for Kp for the reaction below.

4 Ag(s)  +  O2(g)  (  2 Ag2O(s)
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4. Write a balanced chemical equation which corresponds to the following equilibrium constant expression. 
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a) 1/2  N2(g)  +  3/2 H2(g)  (  NH3(g)

b) N2(g)  +  3 H2(g)  (  2 NH3(g)

c) 2 NH3(g)  (  N2(g)  +  3 H2(g)

d) NH3(g)  (  1/2  N2(g)  +  3/2 H2(g)
e) 2  N2(g)  +  6 H2(g)  (  4 NH3(g)

5. Write a balanced chemical equation which corresponds to the following equilibrium constant expression.
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a) HNO2(aq)  +  H2O()  (  NO2-(aq)  +  H3O+(aq)
b) NO2-(aq) +  H3O+(aq)  (  HNO2(aq)  +  H2O()

c) NO2-(aq)  +  H3O+(aq)  (  HNO2(aq)

d) H+(aq)  +  OH-(aq)  (  H2O()

e) HNO2(aq)  (  NO2-(aq)  +  H3O+(aq)

6.
What is the relationship between Kp and Kc for the reaction below?

4 NH3(g)  +  5 O2(g)  (  4 NO(g)  +  6 H2O(g)
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7.
Ozone is formed from oxygen.

3 O2(g)  (  2 O3(g)

Calculate the value of Kp, given that Kc = 2.5 ( 10-29 at 298 K. (R = 0.08206 L·atm/mol·K)

a) 1.0 × 10-30
b) 2.1 × 10-30
c) 2.5 × 10-29
d) 3.3 × 10-28    e) 6.1 ×10-28
8.
A 5.0 L flask is filled with 0.25 mol SO3, 0.50 mol SO2, and 1.0 mol O2, and allowed to reach equilibrium. Assume the temperature of the mixture is chosen so that Kc = 0.12. Predict the effect on the concentration of SO3 as equilibrium is achieved by using Q, the reaction quotient. 

2 SO3(g)  (  2 SO2(g)  +  O2(g)

a) [SO3] will decrease because Q > K.

b) [SO3] will decrease because Q < K.

c) [SO3] will increase because Q < K.

d) [SO3] will increase because Q > K.
e) [SO3] will remain the same because Q = K.

9. An aqueous mixture of hydrocyanic acid and ammonia has initial concentrations of 0.100 M HCN(aq) and 0.140 M NH3(aq). At equilibrium, the CN-(aq) concentration is 0.055 M. Calculate K for the reaction.

HCN(aq)  +  NH3(aq)  (  CN-(aq)  +  NH4+(aq)

a) 0.22
b) 0.79
c) 1.5
d) 3.9
e) 14

10.
At 25 (C, 0.138 mg AgBr dissolves in 10.0 L of water. What is the equilibrium constant for the reaction below?

AgBr(s)  (  Ag+(aq)  +  Br-(aq)

a) 5.40 × 10-13
b) 5.40 × 10-11
c) 1.90 × 10-8
d) 7.35 × 10-7   e) 1.90 × 10-6
11.
When 0.50 mole CH3CO2H is dissolved in water to a volume of 1.00 L, 0.60% of the CH3CO2H dissociates to form CH3CO2-(aq). What is the equilibrium constant for the reaction?

CH3CO2H(aq)  +  H2O()  (  CH3CO2-(aq)  +  H3O+(aq)

a) 1.8 × 10-5
b) 3.6 × 10-5
c) 3.0 × 10-3
d) 6.0 × 10-3
e) 0.45

12.
Nitrosyl bromide decomposes according to the chemical equation below.

2 NOBr(g)  (  2 NO(g)  +  Br2(g)

When 0.260 atm of NOBr is sealed in a flask and allowed to reach equilibrium, 22% of the NOBr decomposes. What is the equilibrium constant, Kp, for the reaction?

a) 2.3 ( 10-3
b) 4.5 ( 10-3
c) 3.5 ( 10-2
d) 4.8 ( 10-2    e) 8.0 ( 10-2
13.
A gaseous mixture of NO2 and N2O4 is in equilibrium. If the concentration of N2O4 is 5.3 ( 10-5 M, what is the concentration of NO2?

2 NO2(g)  (  N2O4(g)
Kc = 170

a) 9.7 × 10-14 M
b) 3.1 × 10-7 M
c) 5.6 × 10-4 M  d) 9.0 × 10-3 M   e) 9.5 × 10-2 M

14.
The equilibrium constant at 25 °C for the dissolution of silver iodide is 8.5 ( 10-17.

AgI(s)  (  Ag+(aq)  +  I-(aq)

If an excess quantity of AgI(s) is added to water and allowed to equilibrate, what is the equilibrium concentration of I-?

a) 7.2 ( 10-33 M
b) 4.3 ( 10-17 M
c) 8.5 ( 10-17 M d) 6.5 ( 10-9 M   e) 9.2 ( 10-9 M
15.
The equilibrium constant, Kc, for the following reaction is 1.0 ( 10-5 at 1500 K.

N2(g)  +  O2(g)  (  2 NO(g)

If 0.570 M N2 and 0.570 M O2 are allowed to equilibrate at 1500 K, what is the concentration of NO?

a) 5.7 × 10-6 M
b) 9.0 × 10-4 M
c) 2.4 × 10-4 M  d) 1.8 × 10-3 M   e) 2.4 × 10-3 M

16.
At 800 K, the equilibrium constant, Kp, for the following reaction is 3.2 ( 10-7.

2 H2S(g)  (  2 H2(g)  +  S2(g)

A reaction vessel at 800 K initially contains 3.50 atm of H2S. If the reaction is allowed to equilibrate, what is the equilibrium pressure of H2?

a) 1.0 ( 10-3 atm  b) 2.1 ( 10-3 atm  c) 5.0 ( 10-3 atm  d) 9.9 ( 10-3 atm  e) 2.0 ( 10-2 atm
17.
The equilibrium constant (Kc) for the following reaction is 6.7 × 10-10 at 630 °C.

N2(s)  +  O2(g)  (  2 NO(g)

What is the equilibrium constant for the reaction below at the same temperature?

NO(g)  (  1/2 N2(g)  + 1/2 O2(g)

a) 3.9 × 104
b) 5.5 × 104
c) 7.5 × 108
d) 1.5 × 109   e) 3.0 × 109
18.
Determine the equilibrium constant for the following reaction

Ca(OH)2(s)  +  2 H+(aq)  (  Ca2+(aq)  +  2 H2O()

given the chemical reactions below.

Ca(OH)2(s)  (  Ca2+(aq)  +  2 OH-(aq) 

K = 6.5 ( 10-6
H2O()  (  H+(aq)  +  OH-(aq)


K = 1.0 ( 10-14
a) 6.5 ( 10-20
b) 1.5 ( 10-9
c) 1.3 ( 109
d) 1.5 ( 1019   e) 6.5 ( 1022
19.
Given the following equilibria,

Ni(OH)2(s)  (  Ni2+(aq)  +  2 OH-(aq)
K1 = 5.6 ( 10-16
Ni2+(aq)  +  6 NH3(aq)  (  Ni(NH3)62+(aq)
K2 = 5.6 ( 108
determine the equilibrium constant, Kc, for the following reaction.

Ni(OH)2(s)  +  6 NH3(aq) (  Ni(NH3)62+(aq)  +  2 OH-(aq)

a) 1.0 ( 10-24
b) 3.1 ( 10-7
c) 3.2 ( 106
d) 5.6 ( 108   e) 1.0 ( 1024
20.
Assume that the following endothermic chemical reaction is at equilibrium.

C(s)  +  H2O(g)  (  H2(g)  +  CO(g)

Which of the following statements is/are CORRECT?

1.
Increasing the concentration of H2O(g) will cause the reaction to proceed in the forward direction, increasing the equilibrium concentration of CO(g).

2.
Increasing the temperature will cause the reaction to proceed in the forward direction, increasing the equilibrium concentration of CO(g).

3.
Increasing the amount of C(s) will cause the reaction to proceed in the forward direction, increasing the equilibrium concentration of CO(g).

a) 1 only
b) 2 only
c) 3 only
d) 1 and 2    e) 1, 2, and 3

21.
A flask contains the following chemical system at equilibrium.

Ca(OH)2(s)  (  Ca2+(aq)  +  2 OH-(aq)

Addition of which of the following substances will decrease the solubility of Ca(OH)2(s) in water?

1.
aqueous hydrochloric acid

2.
aqueous sodium hydroxide

3.
solid calcium hydroxide

a) 1 only
b) 2 only
c) 3 only
d) 1 and 3  e) 1, 2, and 3
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