MTTC Chemistry Review Test: 13 Acids and Bases

Name

MUL TIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Note:  “((”  means equilibrium.

1) What is the conjugate acid of NH3?

A) NH40H

B) NH3
C) NH2+
D) NH4+
E) NH3+
2) A Bronsted-Lowry acid is defined as a substance that

A) increases [H+] when placed in H2O

B) acts as a proton acceptor

C) increases [OH-] when placed in H2O

D) decreases [H+] when placed in H2O

E) acts as a proton donor

3) According to the Arrhenius concept, an acid is a substance that

A) reacts with the solvent to form the cation formed by autoionization of that solvent 

B) can accept a pair of electrons to form a coordinate covalent bond

C) is capable of donating one or more H+

D) tastes bitter

E) causes an increase in the concentration of H+ in aqueous solutions

4) Which one of the following is a diprotic acid?

A) nitric acid

B) hydrofluroric acid

C) sulfuric acid

D) chloric acid

E) phosphoric acid

5) Which one of the following solutions will have the greatest concentration of hydroxide ions?

A) 0.100 M rubidium hydroxide

B) 0.100 M magnesium hydroxide

C) 0.100 M ammonia

D) 0.100 M hydrochloric acid

E) 0.100 M beryllium hydroxide

6) The spectator ions in the reaction between aqueous hydrofluoric acid and aqueous barium hydroxide are

A) OH- and F-​

B) H+, OH-, F-, and Ba2+ 

C) Ba2+ only

D) OH-, F-, and Ba2+
E) F- and Ba2+
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7) The complete ionic equation for the reaction between aqueous sulfuric acid and aqueous potassium hydroxide


is

A) H+ (aq) + HS04- (aq) + 2K+ (aq) + 20H- (aq) ( ~ 2H20 (1) + 2K+ (aq) + S042- (aq) 

B) 2H+ (aq) + 20H- (aq)( ~ 2H20 (I)

C)   S042- (aq) + 2K+ (aq)( ~ 2K+ (aq) + S042- (aq)

D)   2H+ (aq) + S042- (aq) + 2K+ (aq) + 20H- (aq)( ~ 2H20 (1) + 2K+ (aq) + S042- (aq) 

E)    H+ (aq) + HS04- (aq) + 20H- (aq)  ( 2H20 (1) + S042- (aq)

8) The net ionic equation for formation of an aqueous solution of AI(N03)3 via mixing solid AI(OH)3 and aqueous


nitric acid is

A) AI(OH)3 (s) + 3N03- (aq)  (30H- (aq) + Al(N03)3 (s)

B) AI(OH)3 (s) + 3H+ (aq)  ( ~ 3H20 (1) + A13+ (aq)

C) AI(OH)3 (s) + 3HN03 (aq)  ( ~ 3H20 (1) + A13+ (aq) + N03- (aq)

D) AI(OH)3 (s) + 3HN03 (aq)  ( ~ 3H20 (1) + AI(N03)3 (aq)

E) AI(OH)3 (s) + 3N03- (aq)  ( ~ 30H- (aq) + AI(N03)3 (aq)

9) Which one of the following polyatomic ions has the same charge as the hydroxide ion?


A) sulfate
B) carbonate
C) nitrate
D) ammonium

E) phosphate

10) The formula for aluminum hydroxide is


A) Al30H
B) Al203

C) Al(OH)3
D) Al2(OH)3

E) AlOH

11) The molar concentration of hydroxide ion in pure water at 25°C is


A) 1.0 x10-14
B) 1.00
C) 0.00

D) 1.0 x 10-7
E) 7.00

12) Which one of the following is the formula of perchloric aGid?


A) HCI02
B) HCI03
C) HCI

D) HCIO

E) HCI04

13) Which of the following aqueous solutions has the highest [OH-]?

A) a solution with a pOH of 12.0

B) a 1 x 10-3 M solution of NH4Cl

C) pure water

D) a 1 x 10-4 M solution of HN03

E) a solution with a pH of 3.0

14) Nitric acid is a strong acid. This means that

A) HN03 dissociates completely to H+(aq) and N03-(aq) when it dissolves in water 

B) aqueous solutions of HN03 contain equal concentrations of H+(aq) and OH-(aq) 

C)  HN03 does not dissociate at all when it is dissolved in water

D)   HN03 cannot be neutralized by a weak base

E) HN03 produces a gaseous product when it is neutralized
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15) Classify the following compounds as weak acids (W) or strong acids (5):

nitrous acid

hydrochloric acid

hydrofluoric acid

A) W  S S

B) S  S  S

C) W W W

D) S W W

16) HA is a weak acid. Which equilibrium corresponds to the equilibrium constant Kb for A-?


A) A- (aq) + H30+ (aq) ((   HA (aq) + H2O (1)


B) A- (aq) + OH- (aq) ((   HOA2- (aq)


C) HA (aq) + H2O (1) ((  H2A + (aq) + OH- (aq)


D) A-- (aq) + H2O (1) ((   HA (aq) + OH- (aq)


E) HA (aq) + OH- (aq) ((   H2O (l) + H+ (aq)

17) Which one of the following is a Br0nsted-Lowry acid?

A) (CH3)3NH+

B)HF

C) CH3COOH

D) HN02

E) all of the above

18) A 7.0 x 10-3 M aqueous solution of Ca(OH)2 at 25°C has a pH of


A) 1.85
B) 11.85
C) 1.4 x 10-2
D) 12.15

19) Which one of the following is the weakest acid?

A) HClO (Ka = 3.0 x 10-8)

B) Acetic acid (Ka = 1.8 x 10-5)

C) HN02 (Ka = 4.5 x 10-4)

D) HCN (Ka = 4.9 x 10-10)

E) HF (Ka = 6.8 x 10-4)

20) What is the pH of an aqueous solution at 25°C that contains 3.98 x 10-9 M hydroxide ion?


A) 3.980
B) 9.000
C) 5.600
D) 8.400

21) An aqueous solution at 25°C contains [H+] = 0.099 M. What is the pH of the solution?


A) 0.099
B) -1.00
C) 1.00
D) 1.0 x 10-13
22) What is the conjugate base of OH-?


A)H30+
B) 02

C) H2O

0)0​

23) What is the pH of an aqueous solution at 25°C in which [OH-] is 0.0025 M?


A) +2.60
B)-2.60
C) +11.40
0)-11.40
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E) W S W

E) 7.1 x 10-13
E) 7.000

E) 13.00

E) 02​

E) -2.25

24) Of the acids in the table below,

is the strongest acid.

Acid HOAc HCH02 HClO

HF 

Ka

1.8 x 10-5 1.8 x 10-4 3.0 x 10-8 6.8 x 10-4

A) HOAc and HCH02 

B)  HOAc

C)HF

D) HClO

E) HCH02

25) The molar concentration of hydronium ion in pure water at 25°C is


A) 0.00
B) 1.0 x 10-14
C) 7.00

D) 1.0 x 10-7
26) B is a weak base. Which equilibrium corresponds to the equilibrium constant Ka for HB+?

A) HB+ (aq) + H2O (l) ((    B (aq) + H30+ (aq)

B) B(aq) + H20(1) ((   HB+(aq) + OH- (aq)

C) HB+ (aq) + H30+ (aq) ((   H2B2+ (aq) + H2O (1)

D) HB+ (aq) + OH- (aq) ((  B(aq) + H2O (1)


E) B(aq) + H30+ (aq) ((   HB+ (aq) + H2O (1)

27) Calculate the pOH of a solution at 25°C that contains 1.94 x 10-10 M hydronium ions.


A) 1.940
B) 9.712
C) 4.288
D) 14.000

28) Of the following substances, an aqueous solution of

will form basic solutions.

NH4Cl        Cu(N03)2
K2C03              NaF

A) NaF, K2C03
B) NaF only

C) NH4Cl , Cu(N03)2 

D) K2C03, NH4Cl 

E) NH4Cl only  
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E) 1.00

E) 7.000

29) A Br0nsted-Lowry base is defined as a substance that


A) decreases [H+] when placed in H2O


B) acts as a proton donor


C) increases [H+] when placed in H2O

D) acts as a proton acceptor

E) increases [OH-] when placed in H2O

30) What is the concentration (in M) of hydroxide ions in a solution at 25°C with pH = 4.282?


A) 1.91 x 10-10
B) 9.72
C) 5.22 x 10-5
D) 4.28

E) 1.66 x 104
Answer Key

Testname: ACIDS AND BASES.TST

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1) D

2) E 3) E 4) C

5) A 6) C

7) A

8) B 9) C

10) C

l1)D

12) E 13) C 14) A 15) E 16) D 17) E 18) D 19) D 20) C 21) C 22) E 23) C 24) C 25) D

26) A

27) C 28) A 29) D 30) A

