Review Chapter 17 Acid/Base Equilibria
1. According to the Brønsted-Lowry definition, an acid

a) increases the H3O+ concentration in an aqueous solution.

b) is a strong electrolyte.

c) is a proton acceptor.

d) increases the pH of a solution.

e) is a proton donor.
2.
Which of the following substances is never a Brønsted-Lowry acid in an aqueous solution?

a) hydrogen fluoride, HF(g)

b) sodium phosphate, Na3PO4(s)
c) ammonium chloride, NH4Cl(s)

d) hydrogen bromide, HBr(g)
e) sodium bicarbonate, NaHCO3(s)

3.
Which equation depicts dihydrogen phosphate ion behaving as a Brønsted-Lowry base in water?

a) H2PO4-(aq)  +  H2O  (  H3PO4(aq)  +  OH-(aq) 

b) H2PO4-(aq)  +  OH-(aq)  (  HPO42-(aq)  +  H2O

c) H2PO4-(aq)  +  H2O  (  HPO42-(aq)  +  H3O+(aq)

d) H2PO4-(aq)  +  O2-(aq)  (  PO43-(aq)  +  H2O  

e) H2PO4-(aq)  +  H2O  (  2 H2O  +  PO3(s)

4.
In the following reaction

F-(aq)  +  H2O  (  HF(aq)  +  OH-(aq)

a) F- is and acid and HF is its conjugate base.

b) F- is a base and HF is its conjugate acid.
c) F- is a base and H2O is its conjugate acid

d) F- is an acid and OH- is its conjugate base.

e) HF is an acid and OH- is its conjugate base.

5.
The conjugate acid of HPO42- is ________.

a) OH-
b) PO43-
c) H2PO4-
d) H2O
e) H3O+
6.
Which is NOT an amphiprotic species in water?

a) CH3CO2-
b) HSO4-
c) HPO42-
d) HS-
e) HCO3-
7.
At 20 °C, the water ionization constant, Kw, is 6.8 ( 10-15. What is the H3O+ concentration in neutral water at this temperature?

a) 4.6 × 10-29 M
b) 3.4 × 10-15 M
c) 6.8 × 10-15 M  d) 8.2 × 10-8 M e) 1.0 × 10-7 M

8.
What is the H3O+ concentration in 5.8 × 10-4 M KOH(aq) at 25 °C? (Kw = 1.0 × 10-14)

a) 5.8 × 10-18 M
b) 1.7 × 10-11 M
c) 5.8 × 10-4 M
d) 11 M     e) 5.8 × 1010 M

9.
What is the pH of 4.4 × 10-4 M KOH(aq) at 25 (C? (Kw = 1.0 × 10-14)

a) -3.36
b) 3.36
c) 6.27
d) 7.73
e) 10.64
10.
What is the OH- concentration of an aqueous solution with a pH of 13.38? (Kw = 1.0 × 10-14)

a) 4.17 × 10-14 M
b) 6.47 × 10-9 M
c) 1.55 × 10-6 M
d) 0.24 M
e) 0.62 M

11.
An aqueous solution with a pH of 12.00 is diluted from 1.0 L to 4.0 L. What is the pH of the diluted solution?

a) 3.00
b) 6.78
c) 7.22
d) 11.40
e) 19.93

12.
Which of the following chemical equations corresponds to the base ionization constant, Kb, for hydrogen phosphate ion (HPO42-)?

a) HPO42-(aq)  +  H3PO4(aq)  (  2 H2PO4-(aq)

b) HPO42-(aq)  +  H2O  (  PO43-(aq)  +  H3O+(aq)

c) HPO42-(aq)  +  OH-(aq)  (  PO43-(aq)  +  H2O

d) HPO42-(aq)  +  H3O+(aq)  (  H2PO4-(aq)  +  H2O

e) HPO42-(aq)  +  H2O  (  H2PO4-(aq)  +  OH-(aq)
13.
If 0.10 M aqueous solutions are prepared of each of the following acids, which produces the solution with the lowest pH? 

a) benzoic acid, Ka = 6.3 ( 10-5
b) acetic acid, Ka = 1.8 ( 10-5
c) hydrocyanic acid, Ka = 4.0 ( 10-10
d) hydrogen sulfite ion, Ka = 6.2 ( 10-8
e) formic acid, Ka = 1.8 ( 10-4
14.
At 25 °C, all of the following ions produce an acidic solution, except ________.

a) NH4+
b) HSO3-
c) HPO42-    d) [Fe(H2O)6]3+  e) [Al(H2O)6]3+
15.
Given the following acid dissociation constants,

Ka (HCO2H) = 1.8 ( 10-4
Ka (NH4+) = 5.6 ( 10-10
determine the equilibrium constant for the reaction below at 25 ºC.

NH4+(aq)  +  HCO2-(aq)  (  NH3(aq)  +  HCO2H(aq)

a) 1.0 × 10-13
b) 3.1 × 10-6
c) 1.8 × 10-4
d) 3.2 × 105   e) 9.9 × 1012
16.
Given the following equilibrium constants,

Ka (HSO4-) = 1.2 ( 10-2
Kb (CH3CO2-) = 5.6 ( 10-10
Kw = 1.00 ( 10-14
determine the equilibrium constant for the reaction below at 25 ºC.

HSO4-(aq)  +  CH3CO2-(aq)  (  SO42-(aq)  +  CH3CO2H(aq)

a) 6.7 × 10-12
b) 2.1 × 10-7
c) 1.5 × 10-3
d) 6.7 × 102   e) 2.1 × 107
17.
What is the pH of 0.18 M aqueous formate ion? (Kb of HCO2- = 5.6 ( 10-11)

a) 3.75
b) 5.50
c) 8.50
d) 10.25
e) 13.26

18.
The pH of aqueous 0.10 M nitrite ion is 8.17. What is the Kb of this base?

a) 4.6 × 10-16
b) 2.2 × 10-11
c) 1.6 × 10-6
d) 1.6 × 10-5
e) 1.2

19.
What is the pH of the solution which results from mixing 75 mL of 0.50 M NH3(aq) and 75 mL of 0.50 HCl(aq) at 25 ºC? (Kb for NH3 = 1.8 ( 10-5)

a) 0.60
b) 2.67
c) 4.74
d) 4.93
e) 9.26

20.
Which of the following chemical equations corresponds to Kb2 for SO32-?

a) HSO3-(aq)  +  H2O  (  H2SO3(aq)  +  OH-(aq)
b) SO32-(aq)  +  H3O+(aq)  (  HSO3-(aq)  +  H2O

c) H2SO3(aq)  +  OH-(aq)  (  HSO3-(aq)  +  H2O

d) HSO3-(aq)  +  OH-(aq)  (  SO32-(aq)  +  H2O

e) SO32-(aq)  +  H2O (  HSO3-(aq)  +  OH-(aq)

21.
What is the pH of 1.0 M Na2SO3(aq) at 25 ºC? (Ka1 = 1.2 ( 10-2, Ka2 = 6.2 ( 10-8)

a) 3.40
b) 6.03
c) 7.96
d) 10.40
e) 10.60
22.
All of the following species behave as Lewis acids EXCEPT ________.

a) BH3
b) Al3+
c) SO3
d) Al(OH)3
e) NH3
23.
All of the following compounds are acids containing chlorine. Which compound is the weakest acid?

a) HCl
b) HClO
c) HClO2
d) HClO3
e) HClO4
