
A.P. Chemistry Practice Test: Ch. 15 - Applications of Aqueous Equilibria

Name___________________________________

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

1) Which one of the following pairs cannot be mixed together to form a buffer solution?

A) NH3, NH4Cl

B) KOH, HF

C) H3PO4, KH2PO4

D) NaC2H3O2, HCl (C2H3O2- = acetate)

E) RbOH, HBr

2) What change will be caused by addition of a small amount of HCl to a solution containing fluoride ions and
hydrogen fluoride?

A) The concentration of fluoride ion will decrease and the concentration of hydrogen fluoride will increase.

B) The concentration of fluoride ions will increase as will the concentration of hydronium ions.

C) The fluoride ions will precipitate out of solution as its acid salt.

D) The concentration of hydronium ions will increase significantly.

E) The concentration of hydrogen fluoride will decrease and the concentration of fluoride ions will increase.

3) The Henderson-Hasselbalch equation is __________.

A) pH = pKa + log [base]
[acid]

B) pH = log [acid]
[base]

C) pH = pKa - log [base]
[acid]

D) [H+] = Ka + [base]
[acid]

E) pH = pKa + log [acid]
[base]

4) Consider a solution containing 0.100 M fluoride ions and 0.126 M hydrogen fluoride. The concentration of
fluoride ions after the addition of 5.00 mL of 0.0100 M HCl to 25.0 mL of this solution is __________ M.

A) 0.00167 B) 0.0817 C) 0.00253 D) 0.0850 E) 0.0980

5) The Ka of acetic acid is 1.7 x 10-5. The pH of a buffer prepared by combining 50.0 mL of 1.00 M potassium
acetate and 50.0 mL of 1.00 M acetic acid is __________.

A) 1.70 B) 0.85 C) 4.77 D) 2.38 E) 3.40

6) Calculate the pH of a solution prepared by dissolving 0.75 mol of NH3 and 0.25 mol of NH4Cl in water

sufficient to yield 1.00 L of solution.  The Kb of ammonia is 1.8 x 10-5.

A) 9.73 B) 4.27 C) 5.22 D) 0.89 E) 8.78
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7) Calculate the pH of a solution prepared by dissolving 0.25 mol of benzoic acid (C7H5O2H) and 0.15 mol of

sodium benzoate (NaC7H5O2) in water sufficient to yield 1.00 L of solution. The Ka of benzoic acid is 6.5 x 10-5.

A) 2.39 B) 4.41 C) 3.97 D) 10.03 E) 4.19

8) The pH of a solution prepared by dissolving 0.35 mol of solid methylamine hydrochloride (CH3NH3Cl) in

1.00 L of 1.1 M methylamine (CH3NH2) is __________.  The Kb for methylamine is 4.4 x 10-4.

A) 2.86 B) 1.66 C) 10.64 D) 11.14 E) 10.15

9) Which of the following could be added to a solution of acetic acid to prepare a buffer?

A) sodium hydroxide

B) nitric acid

C) hydrochloric acid

D) more acetic acid

E) None of the above can be added to an acetic acid solution to prepare a buffer.

10) A 25.0-mL sample of 0.723 M HClO4 is titrated with a 0.273 M KOH solution. What is the [H+] (molarity)
before any base is added?

A) 0.439 B) 2.81 x 10-13 C) 1.00 x 10-7 D) 0.273 E) 0.723

11) A 25.00-mL sample of 0.723 M HClO4 is titrated with a 0.273 M KOH solution. The H3O+ concentration after
the addition of 10.0 mL of KOH is __________ M.

A) 0.723 B) 2.81 x 10-13 C) 0.273 D) 0.440 E) 1.00 x 10-7

12) The pH of a solution prepared by mixing 50.0 mL of 0.125 M KOH and 50.0 mL of 0.125 M HCl is __________.

A) 0.00 B) 6.29 C) 8.11 D) 5.78 E) 7.00

13) A 25.0-mL sample of an acetic acid solution is titrated with a 0.175 M NaOH solution. The equivalence point is
reached when 37.5 mL of the base is added. The concentration of acetic acid is __________ M.

A) 1.83 x 10-4 B) 0.119 C) 0.263 D) 0.365 E) 0.175
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Indicator pKa
methyl orange 3.46
methyl red 5.00
bromocresol purple 6.12
bromthymol blue 7.10
thymol blue 8.90
phenolpthalein 9.10

14) A 25.0-mL sample of a solution of a monoprotic acid is titrated with a 0.115 M NaOH solution. The titration
curve above was obtained. Which of the indicators in the table would be best for this titration?

A) bromocresol purple

B) bromthymol blue

C) thymol blue

D) phenolpthalein

E) methyl red

Consider the following table of Ksp values.

Name    Formula Ksp
Cadmium carbonate CdCO3   5.2 x 10-12

Cadmium hydroxide Cd(OH)2   2.5 x 10-14

Calcium fluoride CaF2   3.9 x 10-11

Silver iodide AgI   8.3 x 10-17

Zinc carbonate ZnCO3   1.4 x 10-11

15) Which compound listed below has the greatest molar solubility in water?

A) ZnCO3 B) CdCO3 C) CaF2 D) AgI E) Cd(OH)2

16) The solubility of manganese hydroxide (Mn(OH)2) is 2.2 x 10-5 M. What is the Ksp of Mn(OH)2?

A) 2.1 x 10-14 B) 4.3 x 10-14 C) 1.1 x 10-14 D) 2.2 x 10-5 E) 4.8 x 10-10

17) The molar solubility of __________ is not affected by the pH of the solution.

A) AlCl3 B) Na3PO4 C) NaF D) KNO3 E) MnS

18) In which of the following aqueous solutions would you expect AgCl to have the lowest solubility?

A) 0.020 AgNO3

B) 0.020 M BaCl2

C) pure water

D) 0.015 NaCl

E) 0.020 KCl
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19) What is the maximum concentration (in M) of chloride ions in a solution that contains 0.100 M Pb2+. The Ksp
for lead (II) chloride is 1.0 x 10-4.

A) 1.0 x 10-4 B) 0.058 C) 0.032 D) 0.029 E) 0.0.0010

20) What is the solubility (in M) of PbCl2 in a 0.15 M solution of HCl? The Ksp of PbCl2 is 1.6 x 10-5.

A) 1.6 x 10-5 B) 2.0 x 10-3 C) 1.8 x 10-4 D) 1.1 x 10-4 E) 7.1 x 10-4

21) For which salt should the aqueous solubility be most sensitive to pH?

A) CaCl2 B) Ca(NO3)2 C) CaBr2 D) CaI2 E) CaF2

22) A solution is prepared by dissolving 0.23 mol of chloroacetic acid and 0.27 mol of sodium chloroacetate in
water sufficient to yield 1.00 L of solution. The addition of 0.05 mol of HCl to this buffer solution causes the pH
to drop slightly. The pH does not decrease drastically because the HCl reacts with the ________ present in the
buffer solution. The Ka of chloroacetic acid is 1.4 ˛ 10-3.

A) chloroacetate

B) H3O+

C) This is a buffer solution: the pH does not change upon addition of acid or base.

D) chloroacetic acid

E) H2O
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23) A 25.0-mL sample of a solution of an unknown compound is titrated with a 0.115 M NaOH          
solution. The titration curve above was obtained. The unknown compound is __________. 

a. a strong acid 
b. a weak acid 
c. a strong base 
d. a weak base 
e. neither an acid nor a base 

 
24) A 25.0-mL sample of a solution of a monoprotic acid is titrated with a 0.115 M NaOH solution.   

The titration curve above was obtained. The concentration of the monoprotic acid is about            
__________ mol/L. 
 

25) 25.0 mL sample of a solution of a monoprotic acid is titrated with a 0.115 M NaOH solution. The  
titration curve above was obtained. The Ka of the monoprotic acid is about __________. 
 

26) The pH of a solution prepared by mixing 45 mL of 0.283 M KOH and 65 mL of 0.145 M HCl is ___
_______. 

27) Which of the following could be added to a solution of potassium fluoride to prepare a buffer? 
a. hydrochloric acid 
b. nitric acid 
c. hydrofluoric acid 
d. none of these three chemicals could be used to prepare a buffer with potassium fluoride 
e. any of these three chemicals could be used to prepare a buffer with potassium fluoride 

 



28. The addition of 0.100M AgNO3 (aq) to a beaker containing 0.100 M NaCl (aq) results in the 
formation of a precipitate. 

 
a. What is the identity of the precipitate? 

 
b. Write the net ionic equation showing this precipitate’s formation. 

 
c. A concentrated solution of NH3 (aq) was added to the beaker containing the precipitate. 

As a result, the precipitate dissolved. Write equations showing the chemical reaction 
which takes place when the ammonia solution is added to the beaker. 

 
 

Advanced Placement Chemistry: 1994 Free Response Question 
 

1) MgF2(s) <===> Mg2+(aq) + 2 F¯(aq) 
 
In a saturated solution of MgF2 at 18° C, the concentration of Mg2+ is 1.21 x 10¯3 molar. The equilibrium 
is represented by the equation above. 
 
(a) Write the expression for the solubility-product constant, Ksp, and calculate its value at 18° C. 
 
(b) Calculate the equilibrium concentration of Mg2+ in 1.000 liter of saturated MgF2 solution at 18°C to 
which 0.100 mole of solid KF has been added. The KF dissolves completely. Assume the volume change 
is negligible. 
 
(c) Predict whether a precipitate of MgF2 will form when 100.0 milliliters of a 3.00 x 10¯3 molar 
Mg(NO3)2 solution is mixed with 200.0 milliliters of a 2.00 x 10¯3 molar NaF solution at 18°C. 
Calculations to support your prediction must be shown. 
 
(d) At 27°C the concentration of Mg2+ in a saturated solution of MgF2 is 1.17 x 10¯3 molar. Is the 
dissolving of MgF2 in water an endothermic or an exothermic process? Give an explanation to support 
your conclusion. 
 



Answer Key
Testname: CH_15_PRAC_TEST_APPLIC_AQUEOUS_EQUILIB.TST

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

1) E
ID: chem9b 17.1-2

2) A
ID: chem9b 17.1-4

3) A
ID: chem9b 17.1-5

4) B
ID: chem9b 17.1-6

5) C
ID: chem9b 17.1-9

6) A
ID: chem9b 17.1-12

7) C
ID: chem9b 17.1-13

8) D
ID: chem9b 17.1-15

9) A
ID: chem9b 17.1-19

10) E
ID: chem9b 17.1-25

11) D
ID: chem9b 17.1-26

12) E
ID: chem9b 17.1-30

13) C
ID: chem9b 17.1-31

14) B
ID: chem9b 17.1-37

15) C
ID: chem9b 17.1-39

16) B
ID: chem9b 17.1-43

17) D
ID: chem9b 17.1-45

18) B
ID: chem9b 17.1-46

19) C
ID: chem9b 17.1-51

20) E
ID: chem9b 17.1-54

21) E
ID: chem9b 17.1-58
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1994 Free Response Answer 
 
 a. Ksp = [Mg2+] [F-]2 = (1.21 x 10-3)(2.42 x 10-3)2 = 7.09 x 10-9 
 
 b. x = change in concentration of Mg2+ ion 
  2x = change in concentration of F- ion 
  [Mg2+] = (1.21 x 10-3 –x) M 
  [F-] = (0.100 + 2.42 x 10-3 -2x) M 
 
  Since x is small then (0.100 + 2.42 x 10-3 -2x) ~ 0.100 
 
  Ksp = 7.09 x 10-9 = (1.21 x 10-3 –x) (0.100)2 
  x = 1.2092914 x 10-3 
  [Mg2+] = 1.21 x 10-3 – 1.20929 x 10-3 = 7.09 x 10-5 M 
 
 c. [Mg2+] = 3.00 x 10-3 M x (100.0 mL / 300.0 mL) = 1.00 x 10-3 M 
  [F-] = 2.00 x 10-3 M x (200.0 mL / 300.0 mL) = 1.33 x 10-3 M 
 
  Trial Ksp = (1.00 x 10-3) (1.33 x 10-3)2 = 1.79 x 10-9 
  Trial Ksp <= 7.09 x 10-9 results in no precipitate 
 
 d. @ 18 oC, 1.21 x 10-3 M MgF2 dissolves 
  @ 27 oC, 1.17 x 10-3 M MgF2 dissolves 
 
  MgF2 > Mg2+ + 2F- + energy 
 

Dissolving is exothermic; if energy is increased it forces the equilibrium to shift left 
(according to LeChatelier’s principle) and less MgF2 will dissolve. 
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