Acid and Base Multiple Choice

January 1999

21. Consider the following acid-base equilibrium:

HCO3H2O [image: image1.wmf]H2CO3 OH
In the reaction above, the Brönsted-Lowry acids are
A. H2O and OH
B. HCO3 and OH
C. H2O and H2CO3
D. HCO3and H2CO3

22. Consider the following solubility equilibrium:
Mg(OH)2 (s)[image: image2.wmf]Mg2(aq)   +  2OH-(aq)
A compound that could be added to cause this equilibrium to shift to the right is
A. Na2O

B. NH4Cl

C. Sr(OH)2
D. Mg(OH)2
23. The solution with the lowest electrical conductivity is

A. 0.10M H2S

B. 0.10M HNO2
C. 0.10M H2SO3
D. 0.10M NH4Cl
24. The solution with the lowest pH is
A. 1.0M HF

B. 1.0M HCN

C. 1.0M HCOOH

D. 1.0M CH3COOH
25. As the [H3Oin a solution decreases, the [OH
A. increases and the pH increases.

B. increases and the pH decreases.

C. decreases and the pH increases.

D. decreases and the pH decreases.
26. The value of pKw at 25C is
A. 1.0 1014
B. 1.0 107
C. 7.00

D. 14.00
27. Consider the following equilibrium:
2H2O energy [image: image3.wmf]H3OOH

In pure water at a temperature of 50C,
A. pH 7

B. pH pOH 14

C. Kw 1.0 1014
D. [OH1.0 107
28. What is the pOH of 2.5 M NaOH?
A. 0.40

B. 0.0032

C. 0.40

D. 13.60
29. A 0.010M acid solution has a pH of 2.00. The acid could be

A. HNO3
B. H2SO3
C. HCOOH

D. CH3COOH
30. Which of the following salts dissolves to produce a basic aqueous solution?
A. LiF

B. KClO4
C. NaHSO3
D. NH4NO3
31. Which titration curve represents the titration of HCl with NaOH?
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32. A buffer solution can be formed by dissolving equal moles of
A. HF and NaF

B. HCl and NaOH

C. KBr and Na3PO4
D. CH3COOH and NaCl

33. Which of the following gases is a contributor to the formation of acid rain?
A. H2
B. O3
C. SO2
D. NH3
34. During a titration, an indicator is found to change colour when the [H3O1106 M.

Identify the indicator.
A. methyl violet

B. alizarin yellow

C. phenolphthalein

D. chlorophenol red
35. Consider the following:
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The term amphiprotic can be used to describe
A. I only.

B. II and III only.

C. I, II and III only.

D. II, III and IV only.
36. Calculate the [H3Oin a solution prepared by mixing 25.0mL of 1.0M HCl

with 50.0mL of 0.50M KOH.
A. 1.0 M

B. 0.50 M

C. 0.25 M

D. 1.0 107 M
April 1999

21. Which of the following is a property of sodium hydroxide?
A. feels slippery

B. releases H3Oin aqueous solution

C. changes litmus paper from blue to red

D. reacts with magnesium to produce hydrogen gas
22. The conjugate acid of HAsO42is
A. H3O
B. AsO43
C. H3AsO4
D. H2AsO4
23. Which of the following 0.10M solutions has the highest electrical conductivity?
A. HF

B. HCN

C. H2CO3
D. H3BO3
24. Consider the following acid-base equilibrium:
H2C6H5O7HPO42[image: image6.wmf]HC6H5O72H2PO4
In the equilibrium above,
A. products are favoured because H2PO4is the weaker acid.

B. reactants are favoured because HPO42is the weaker acid.

C. products are favoured because HC6H5O72 is the weaker acid.

D. reactants are favoured because H2C6H5O7is the weaker acid.

25. Which of the following describes the relationship between [H3Oand [OH?

A. [H3OOH14.00

B. [H3OOH14.00

C. [H3OOH1.0 1014
D. [H3OOH1.0 1014
26. Consider the following equilibrium:

2H2O energy [image: image7.wmf] H3OOH

When water has a pH of 7.5, the temperature is
A. less than 25C and the solution is basic.

B. less than 25C and the solution is neutral.

C. greater than 25C and the solution is basic.

D. greater than 25C and the solution is neutral.
27. Calculate the [H3Oin a 0.010M solution of Sr(OH)2.
A. 5.0 1013 M

B. 1.0 1012 M

C. 1.0 102 M

D. 2.0 102 M
28. The value of Kb for HCO3is
A. 5.6 1011
B. 2.3 108
C. 4.3 107
D. 1.8 104

29. The net ionic equation for the hydrolysis of NH4ClO4 is
A. NH4ClO4 (s) [image: image8.wmf]NH4+ (aq) ClO4- (aq)
B. NH4+ (aq)  H2O(l) [image: image9.wmf]NH3(aq) H3O+(aq)
C. ClO4- (aq)H2O(l) [image: image10.wmf]HClO4(aq)OH-(aq)
D. NH4+ (aq)   ClO4- (aq) [image: image11.wmf] NH3(aq)   +  HClO4(aq)

30. A sample of an unknown solution is tested with the indicator chlorophenol red. The solution turns yellow on the addition of this indicator. The solution could be

A. 1.0M KF

B. 1.0M NaCl

C. 1.0M Li2SO4
D. 1.0M NH4NO3

31. Which of the following indicators has a transition point closest to the equivalence point for the titration of a weak acid by a strong base?
A. orange IV

B. thymol blue

C. methyl orange

D. bromcresol green
32. A buffer solution is formed by adding which of the following to water?
A. HCl and KOH

B. HCN and RbCN

C. NaBr and NaOH

D. HNO3 and LiNO3
33. A solution of known concentration is the definition of a

A. buffer solution.

B. neutral solution.

C. standard solution.

D. saturated solution.
34. Which of the following is responsible for the acidic pH of normal rainwater?
A. CO2
B. NO2
C. SO2
D. NH3
35. A solution contains a mixture of methyl orange, phenol red and thymol blue.

When this solution is yellow, the pH is
A. 3.0

B. 6.0

C. 9.0

D. 12.0

36. Which of the following represents the reaction between MgO and H2O?
A. MgO H2O Mg(OH)2

B. MgO H2O MgH2 O2
C. MgO H2OMg H2O2
D. 2MgO H2O2MgOH 1/2 O2
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19. A 1.0 104 M solution has a pH of 10.00. The solute is a
A. weak acid.

B. weak base.

C. strong acid.

D. strong base.
20. Consider the following Brönsted-Lowry equilibrium system:
HSO3H2PO4[image: image12.wmf]SO32H3PO4

What are the two Brönsted-Lowry bases in the equilibrium above?
A. HSO3and SO32
B. H2PO4and SO32

C. HSO3and H3PO4
D. H2PO4and H3PO4

21. The equation representing the predominant reaction of sodium ethanoate, NaCH3COO, with water is
A. CH3COO-H2O [image: image13.wmf]CH3COOH OH
B. CH3COO-H2O [image: image14.wmf]H3OCH2COO2
C. CH3COOH H2O [image: image15.wmf] H3OCH3COO
D. CH3COOH H2O [image: image16.wmf] CH3COOH2OH
22. Which of the following solutions will have the lowest electrical conductivity?
A. 0.1M HF

B. 0.1M NaF

C. 0.1M H2SO3
D. 0.1M NaHSO3
23. Which of the following is the strongest Brönsted-Lowry base?

A. NH3
B. CO32
C. HSO3
D. H2BO3
24. Consider the following:
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The amphiprotic ions are
A. I and II only.

B. I and III only.

C. II and III only.

D. I, II, III.
25. The ionization of water at room temperature is represented by

A. H2O [image: image18.wmf]2HO2
B. 2H2O [image: image19.wmf]2H2 O2
C. 2H2O [image: image20.wmf]H2 2OH
D. 2H2O [image: image21.wmf]H3OOH
26. Addition of HCl to water causes
A. both [H3Oand [OHto increase.

B. both [H3Oand [OHto decrease.

C. [H3Oto increase and [OHto decrease.

D. [H3Oto decrease and [OHto increase.
27. Which of the following graphs describes the relationship between [H3Oand [OHin aqueous solutions at a constant temperature?
[image: image22.png][on]

[on7]

[on-]

[on7]





28. Consider the following:
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Which of the above is/are present in a reagent bottle labeled 1.0M H2SO4?

A. I only

B. I and II only

C. II and III only

D. I, II and III
29. The pH of a 0.10M KOH solution is

A. 0.10

B. 1.00

C. 13.00

D. 14.10

30. The equilibrium expression for the predominant reaction between the

hydrogen oxalate ion, HC2O4, and water is
A. 

         [C2O4 H3O] 

Ka 

               [HC2O4]
B. 

            [HC2O4]
Kb 

         [C2O4[OH
C. 

          [HC2O4] H3O]

Ka 

                [C2O4
D. 

          [H2C2O4][OH
Kb 

  [HC2O4]
31. Which of the following salts will dissolve in water to produce a neutral solution?
A. LiF

B. CrCl3
C. KNO3
D. NH4Cl
32. An indicator changes colour in the pH range 9.0 to 11.0 . What is the value of Ka for

the indicator?

A. 11013
B. 11010
C. 1107
D. 1101
33. Which of the following always applies at the transition point for the indicator HInd?

A. [IndOH
B. [HInd] Ind
C. [IndH3O

D. [HInd] H3O
34. Calculate the H3Oof a solution prepared by adding 10.0mL of 2.0M HCl to

10.0mL of 1.0M NaOH.

A. 0.020 M

B. 0.50 M

C. 1.0 M

D. 2.0 M

35. Consider the following:
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The purpose of a buffer system consisting of CH3COOH and CH3COONa is to maintain a relatively constant concentration of

A. I only.

B. I and II only.

C. II and III only.

D. I, II and III.
36. Which of the following, when dissolved in water, will produce an acidic solution?
A. SrO

B. NO2
C. CaO

D. Na2O
August 1999

22. An Arrhenius acid is defined as a chemical species that

A. is a proton donor.

B. is a proton acceptor.

C. produces hydrogen ions in solution.

D. produces hydroxide ions in solution.
23. Consider the acid-base equilibrium system:
HC2O4H2BO3[image: image25.wmf]H3BO3 C2O42
Identify the Brönsted-Lowry bases in this equilibrium.
A. H2BO3and H3BO3

B. HC2O4and H3BO3

C. HC2O4and C2O42
D. H2BO3and C2O42
24. An equation representing the reaction of a weak acid with water is

A. HCl H2O H3OCl
B. NH3 H2O [image: image26.wmf]NH4OH
C. HCO3H2O [image: image27.wmf]H2CO3 OH
D. HCOOH H2O [image: image28.wmf]H3OHCOO
25. The equilibrium expression for the ion product constant of water is
A. 

          [H3OOH
Kw 

              [H2O]

B. Kw [H3OO2]

C. Kw  [H3OOH
D. Kw [H3OO2-]

26. Consider the following equilibrium:
2H2O energy [image: image29.wmf]H3OOH
Which of the following describes the result of decreasing the temperature?
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27. In an acidic solution at 25C,

A. [H3OOH and pH 7

B. [H3OOHand pH 7

C. [H3OOHand pH 7

D. [H3OOHand pH 7
28. The pH of a solution changes from 3.00 to 6.00. By what factor does the [H3Ochange?

A. 2

B. 3

C. 100

D. 1000
29. The Ka expression for the hydrogen sulphite ion, HSO3, is
A. 

         [SO32H3O
Ka 

             [HSO3

B. 

         [H2SO3H3O
Ka 

             [HSO3

C. 

        [SO32H3O
Ka 

            [H2SO3

D. 

        [SO32H3O
Ka 

       [HSO3

30. The [OHin a solution of pH 3.00 is
A. 1.0 1011 M

B. 1.0 109 M

C. 1.0 106 M

D. 1.0 103 M
31. Consider the following equilibrium for an indicator:

HInd H2O [image: image31.wmf]H3OInd
Which two species must be of two different colours in order to be used as an indicator?

A  HInd and H2O 

B. HInd and Ind
C. H3Oand Ind
D. HInd and H3O

32. Which of the following indicators is yellow at a pH of 10.0?

A. methyl red

B. phenol red

C. thymol blue

D. methyl violet
33. A sample containing 1.20 102 mol HCl is completely neutralized by 100.0mL of Sr(OH)2. What is the [Sr(OH)2]?

A. 6.00 103 M

B. 6.00 102 M

C. 1.20 101 M

D. 2.4 101 M

34. Which of the following titrations will have the highest pH at the equivalence point?

A. HBr with NH3
B. HNO2 with KOH

C. HCl with Na2CO3
D. HNO3 with NaOH

35. Consider the following graph for the titration of 0.1M NH3 with 0.1M HCl:
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A buffer solution is present at point

A. I

B. II

C. III

D. IV
36. Which of the following solutions would require the greatest volume of 1.0M NaOH for complete neutralization?

A. 10.0mL of 1.0M HCl

B. 10.0mL of 2.0M H2SO4
C. 10.0mL of 3.0M H3PO4
D. 10.0mL of 4.0M H2C2O4

January 2000

22. Which of the following is a general property of bases?

A. taste sour

B. turn litmus red

C. conduct electric current in solution

D. concentration of H3O+  is greater than concentration of OH-

23. Water will act as an acid with which of the following?

[image: image33.png]1





A. I only.

B. III only.

C. I and II only.

D. II and III only.
24. Which of the following 1.0M solutions will have the greatest electrical conductivity?

A. HI

B. H2S
C. HCN

D. H3PO4
25. An acid is added to water and a new equilibrium is established. The new equilibrium can be described by

A. pH < pOH and Kw = 1 X 10-14
B. pH < pOH and Kw < 1 X 10-14
C. pH > pOH and Kw = 1 X 10-14
D. pH > pOH and Kw > 1 X 10-14

26. Consider the following equilibrium:

  

2H2O(l) + energy [image: image34.wmf] H3O+(aq) + OH-(aq)
The [H3O+] will decrease and the Kw will remain constant when

A. a strong acid is added.

B. a strong base is added.

C. the temperature is increased.

D. the temperature is decreased.
27. Which of the following graphs describes the relationship between  [H3O+] and pH?
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28. When the [H3O+]  in a solution is increased to twice the original concentration, the change in  pH could be from

A. 1.7 to 1.4

B. 2.0 to 4.0

C. 5.0 to 2.5 

D. 8.5 to 6.5
29. 

 
      [H2P2O72-][H30+]

The relationship   ----------------------     is the



  
            [H3P2O7-]

A. Ka for H3P2O7-
B. Kb for H3P2O7-
C. Ka for H2P2O72-

D. Kb for H2P2O72-
30. Which of the following describes the relationship between acid strength and Ka value for weak acids?
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31. The value of Kb for HPO42 is
A. 2.2 X 10-13
B. 6.2 X 10-8

C. 1.6 X 10-7

D. 4.5 X 10-2

32. Which of the following 1.0M solutions would have a pH greater than 7.00?

A. HCN

B. KNO3
C. NH4Cl
D. NaCH3COO

33. What is the pH at the transition point for an indicator with a Ka of 2.5 X 10-4 ?

A. 2.5 X 10-4
B. 3.60

C. 7.00

D. 10.40
34. What volume of 0.100M NaOH is required to completely neutralize 15.00mL of 0.100M H3PO4?
A. 5.00mL

B. 15.0mL

C. 30.0mL

D. 45.0mL

35. What is the pH of the solution formed when 0.060 moles NaOH is added to 1.00L of 0.050M HCl?

A. 2.00

B. 7.00

C. 12.00

D. 12.78

36. Which of the following graphs describes the relationship between the pH of a buffer and the volume of NaOH added to the buffer?
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37. A gas which is produced by internal combustion engines and contributes to the formation of acid rain is

A. H2
B. O3
C. CH4
D. NO2
April 2000

22. Consider the following reaction:
H3BO3 (aq) + HS- (aq) [image: image38.wmf] H2BO3- (aq) + H2S (aq)

The order of BrØnsted-Lowry acids and bases in this equation is

A. acid, base, base, acid.

B. acid, base, acid, base.

C. base, acid, acid, base.

D. base, acid, base, acid.
23. The conjugate base of an acid is produced by

A. adding a proton to the acid.

B. adding an electron to the acid.

C. removing a proton from the acid.

D. removing an electron from the acid.

24. Which of the following represents the predominant reaction between HCO3- and water?

A.  2HCO3- ( H2O + 2CO2
B.  HCO3- + H2O ( H2CO3 + OH-
C.  HCO3- + H2O ( H3O+ + CO32-
D. 2HCO3- + H2O ( H3O+ + CO32- + OH- + CO2

25. Water acts as an acid when it reacts with which of the following?
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A. I and IV only

B. II and III only

C. I, II and IV only

D. II, III and IV only
26. In a solution of 0.10M H2SO4, the ions present in order of decreasing concentration are
A. [H3O+] > [HSO4-] > [SO42-] > [OH-]

B. [H3O+] >[SO42-] > [HSO4-] > [OH-]

C. [OH-] >[SO42-] > [HSO4-] > [H3O+]

D. [SO42-] > [HSO4-] > [OH-] > [H3O+]

27. Consider the following equilibrium:
2H2O (l) + energy [image: image40.wmf] H3O+ (aq) + OH-(aq)

What will cause the  pH to increase and the Kw to decrease?

A. adding a strong acid

B. adding a strong base

C. increasing the temperature

D. decreasing the temperature
28. Which of the following graphs describes the relationship between pH and pOH?
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29.

   [H3BO3][OH-]

The relationship ------------------ is the expression for 



        [H2BO3-]

A. Ka for H3BO3

B. Kb for H3BO3 

C. Ka for H2BO3-
D. Kb for H2BO3-
30. The value of Kb for H2PO4- is
A. 1.3 X 10-12
B. 6.2 X 10-8
C. 1.6 X 10-7
D. 7.5 X 10-3
31. Which of the following solutions has a pH less than 7.00?

A. NaCl

B. LiOH

C. NH4NO3
D. KCH3COO

32. Which of the following will form a basic aqueous solution?

A. HSO3-
B. HSO4-
C. HPO42-
D. HC2O4-

33. What is the approximate Ka value for the indicator chlorophenol red?
A. 1 x 10-14
B. 1 x 10-8
C. 1 x 10-6
D. 1 x 10-3

34. What is the pH of the solution formed when 0.040mol NaOH (s) is added to 2.00L of 0.020M HCl?

A. 0.00

B. 1.40

C. 1.70

D. 7.00
35. Which of the following titrations will always have an equivalence point at a 

pH > 7.00?

A. weak acid with a weak base

B. strong acid with a weak base

C. weak acid with a strong base

D. strong acid with a strong base
36. A buffer solution may contain equal moles of

A. weak acid and strong base.

B. strong acid and strong base.

C. weak acid and its conjugate base.

D. strong acid and its conjugate base.
37. A gas which is produced by burning coal and also contributes to the formation of acid rain is

A. H2
B. O3
C. SO2
D. C3H8
June 2000

21. The conjugate base of H2PO4- is
A. OH-
B. PO43-
C. H3PO4
D. HPO42-
22. Aqua regia is a concentrated aqueous solution of HCl and HNO3.  The strongest acid in aqua regia is

A. HCl

B. H2O
C. H3O+

D. HNO3
23. The predominant acid-base reaction between H2O2 and H2O is

A. H2O2 + H2O ( 3OH- + H+
B. H2O2 +  H2O ( 2H2O + O2-
C. H2O2 + H2O (  H3O2+ + OH-
D. H2O2 + H2O ( H3O+ + HO2-

24. Which of the following reactions favours the formation of products?

A. HNO2 + F- [image: image42.wmf] HF + NO2-
B. H2CO3 + IO3- [image: image43.wmf] HIO3 + HCO3-

C. NH4+ + C2O4 2- [image: image44.wmf]HC2O4- + NH3 
D. HCN + HCOO- [image: image45.wmf]HCOOH + CN-

25. Which of the following 1.0M solutions will have the lowest [H3O+]?
A. H2S
B. HNO2
C. H2CO3
D. CH3COOH 
26. In a solution of 0.10M NaCN, the order of ion concentration, from highest to lowest, is
A. [Na+] > [OH-] > [CN-] > [H3O+]

B. [Na+] > [CN-] > [OH-] > [H3O+]

C. [H3O+] > [OH-] > [CN-] > [Na+]

D. [OH-] > [Na+] > [CN-] > [H3O+]

27. What will cause the value of Kw to change?
A. adding OH-
B. adding a catalyst

C. decreasing the  pH

D. increasing the temperature
28. What is the concentration of Sr(OH)2  in a solution with a  pH = 11.00?

A. 2.0 x 10-11           B. 1.0 x 10-11          C. 5.0 x 10-4               D. 1.0 x 10-3
29. The Ka expression for HTe- is

             [H2Te][OH-]

A. Ka =-----------------


    [HTe-]

           [Te2-][H3O+]

B. Ka =-----------------
                 [HTe-]

            [HTe-][H3O+] 

C. Ka =-----------------

   [H2Te]

            [HTe-][OH-]

D. Ka =-----------------

                 [Te2-]

30. When comparing 1.0M solutions of bases, the base with the lowest  [OH-] is the

A. weakest base and it has the largest Kb value.

B. strongest base and it has the largest Kb value.

C. weakest base and it has the smallest Kb value.

D. strongest base and it has the smallest Kb value.
31. The value of Kb  for HC2O4-  is

A. 1.7 X 10-13 

B. 1.6 X 10-10
C. 6.4 X 10-5
D. 5.9 X 10-2
32. Which of the following applies at the transition point for all indicators, HInd?
A. [HInd] = [Ind-]

B. [Ind-] = [H3O+]

C. [H3O+] = [OH-]

D. [HInd] = [H3O+]

33. Identify the indicator that has a Ka of 1.6 X 10-7?

A. methyl red

B. thymol blue

C. phenolphthalein

D. bromthymol blue
34. Which of the following acid solutions would require the smallest volume to completely neutralize 10.00mL of 0.100M NaOH ?

A. 0.100M HCl

B. 0.100M H3PO4
C. 0.100M H2C2O4
D. 0.100M CH3COOH

35. What is the pH of the solution formed when  0.040 mol NaOH (s) is added to 1.00L of 0.050M HCl ?
A. 1.30

B. 1.40

C. 2.00

D. 7.00
36. Which of the following titrations will have an equivalence point with a pH less than 7.00?

A. H2SO4 with NH3
B. HNO3 with LiOH 
C. H3PO4 with KOH

D. HCOOH with NaOH
37. Which of the following graphs describes the relationship between pH of a buffer solution and a volume of HCl added to the buffer?
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23. Consider the following equilibrium:
HC2O4- + HSO4- [image: image47.wmf]H2C2O4 + SO42-

The order of BrØnsted-Lowry acids and bases in the reaction is

A. base, acid, acid, base.

B. base, acid, base, acid.

C. acid, base, acid, base.

D. acid, base, base, acid.

24. Which of the following will have the lowest electrical conductivity?
A. 1.00M HCl

B. 1.00M HNO3
C. 1.00M H2SO4
D. 1.00M H3PO4
25. Which of the following represents the ionization of water?
A. H2O [image: image48.wmf] H2 + ½ O2

B. 2H2O [image: image49.wmf]H3O+ + OH-

C. 2H2O + O2[image: image50.wmf]2H2O2

D. H2O [image: image51.wmf]½ O2  + 2H+ + 2e-

26. Which of the following are amphiprotic?
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A. I and II only.

B. I and III only.

C. II and III only.

D. I, II and III.
27. Consider the following equilibrium:
2H2O (l) + energy [image: image53.wmf] H3O+ (aq) + OH- (aq)

The temperature is increased and a new equilibrium is established.  The new equilibrium can be described by

A. pH = pOH and K w > 1.0 X 10-14

B. pH = pOH and K w < 1.0 X 10-14
C. pH > pOH and K w = 1.0 X 10-14
D. pH < pOH and K w = 1.0 X 10-14
28. What is the pH of a 0.10M Sr(OH)2  solution?

A. 0.70

B. 1.00

C. 13.00

D. 13.30

29. In order to change the pH of a solution from 2.0 to 4.0 the [H3O+] must
A. increase by a factor of 2.

B. decrease by a factor of 2.

C. increase by a factor of 100.

D. decrease by a factor of 100.

30. The Kb expression for HSe- is


   [H2Se][OH-]

A. Kb = ------------------

        [HSe-]


   [HSe-][OH-]
B. Kb = ------------------

         [Se2-]


  [HSe-][H3O+]

C. Kb = ------------------

        [H2Se]

               [Se2-][H3O+]
D. Kb = ------------------

        [HSe-]

31. Which of the following graphs describes the relationship between Ka and Kb for all conjugate pairs?
[image: image54.png]K,





32. The value of Kb for HSO3- is

A. 6.7 X 10-13

B. 1.5 X 10-13

C. 1.0 X 10-7

D. 1.5 X 10-2

33. Which of the following ions will produce an acidic solution when added to water?
A. O2-
B. Na+
C. NH4+
D. HCO3-

34. What is the [H3O+] at the transition point for an indicator with a Ka of 3.9 X 10-8?
A. 1.0 X 10-14 M

B. 3.9 X 10-8 M

C. 1.0 X 10-7 M

D. 2.6 X 10-7 M

35. What is the pH of the solution formed when 0.040mol KOH is added to 2.00L of 0.020M HCl ?
A. 0.00

B. 7.00

C. 12.00

D. 12.30

36. The pH of normal rainwater is a result of the presence of dissolved

A. SO2
B. CO2
C. NO2
D. CIO2

January 2001

21. Which of the following tests could be used to distinguish between 1.0M HCl

and 1.0M NaOH?
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A. III only

B. I and II only

C. II and III only

D. I, II and III
22. An Arrhenius base is defined as a compound that

A. accepts OH-  in solution.

B. releases OH-  in solution.

C. accepts protons in solution.

D. donates protons in solution.

23. In which one of the following equations are the BrØnsted-Lowry acids and bases all

correctly identified?
[image: image56.png]Acid o Base = Base & Acid





A.      H2O2            +           SO32-   [image: image57.wmf]       HO2-          +            HSO3-
B.      H2O2            +           SO32-   [image: image58.wmf]       HSO3-       +            HO2-

C.      SO32-              +           H2O2    [image: image59.wmf]       HO2-          +            HSO3-
D.      SO32-              +           H2O2    [image: image60.wmf]      HSO3-       +            HO2-

24. Which of the following statements applies to 1.0M NH3 (aq) but not to 1.0M NaOH(aq)?
A. partially ionizes

B. neutralizes an acid

C. has a pH greater than 7

D. turns bromcresol green from yellow to blue

25. In which of the following are reactants favoured?

A. HNO2 + CN- [image: image61.wmf] NO2- + HCN

B. H2S + HCO3- [image: image62.wmf]HS- + H2CO3
C. H3PO4 + NH3 [image: image63.wmf]H2PO4- + NH4+

D. CH3COOH + PO43- [image: image64.wmf] CH3COO- + HPO42-

26. What is the pOH of a solution prepared by adding 0.50mol of NaOH to

prepare 0.50L of solution?
A. 0.00

        B. 0.30


C. 14.00

D. 13.70

27. What is the [H3O+] in a solution with a pOH = 5.20?

A. 1.4 X 10-14 M

B. 1.6 X 10-9 M

C. 6.3 X 10-6 M

D. 7.1 X 10-1 M
28. Which of the following solutions will have a pH = 1.00?
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A. I only.

B. III only.

C. I and II only.

D. I, II and III.
29. Ka for the acid H2AsO4- is 8 5.6 X 10-8.  What is the value of Kb  for HasO42-?

A. 5.6 X 10-22
B. 3.2 X 10-14

C. 1.8 X 10-7

D. 2.4 X 10-4

30. In a titration, which of the following has a pH = 7.00 at the equivalence point? 

A. NH3 and HNO3
B. KOH and HCN

C. NaOH and HCl

D. Ca(OH)2 and CH3COOH

31. Which of the following salts dissolves to produce a basic solution?
A. KCl

B. NH4Br

C. Fe(NO3)3
D. LiCH3COO

32. What colour would 1.0M HCl be in an indicator mixture consisting of phenol red and thymolphthalein?
A. red

B. blue

C. yellow

D. colourless

33. During a titration, what volume of 0.500M KOH is necessary to completely neutralize 10.0mL of 2.00M CH3COOH?

A. 10.0mL

B. 20.0mL

C. 25.0mL

D. 40.0mL

34. Which indicator has a Ka = 1.0 X 10-6?

A. neutral red

B. thymol blue

C. thymolphthalein

D. chlorophenol red
35. Acid is added to a buffer solution.  When equilibrium is reestablished the buffering

effect has resulted in  [H3O+]
A. increasing slightly.

B. decreasing slightly.

C. increasing considerably.

D. decreasing considerably.
36. A buffer solution will form when 0.10M NaF is mixed with an equal volume of 
A. 0.10M HF

B. 0.10M HCl

C. 0.10M NaCl

D. 0.10M NaOH

37. Which of the following will dissolve in water to produce an acidic solution?
A. CO2
B. CaO

C. MgO

D. Na2O

April 2001

21. Which of the following are general properties of bases in aqueous solution?
A. feel slippery and increase  [H3O+]

B. turn litmus red and accept a proton

C. conduct electricity and turn litmus blue

D. feel slippery and react with  Au to produce H2 (g)

22. The conjugate base of H2PO4- is 

A. PO43-
B. HPO4-
C. HPO42-
D. H3PO4

23. The electrical conductivities of 0.10M solutions of NaCl, HCN and HNO2 are measured. The order by conductivity from highest to lowest is

A. NaCl > HNO2 > HCN

B. HCN > HNO2 > NaCl

C. NaCl > HCN > HNO2

D. HNO2 > HCN > NaCl

24. Which of the following acids has the weakest conjugate base?
A. HIO3
B. HNO2
C. H3PO4
D. CH3COOH

25. When 10.0mL of 0.10M HCl is added to 10.0mL of water, the concentration of H3O+ in the final solution is
A. 0.010M

B. 0.050M

C. 0.10M

D. 0.20M

26. Which of the following chemical species are amphiprotic in aqueous solution?
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A. I only.

B. II only.

C. III only.

D. II and III only.
27. A solution is prepared by mixing 1.50 X 10-3 mol HCl with 3.00 X 10-3 mol KOH.

Calculate the moles of OH- present after mixing.
A. 0 mol

B. 1.50 X 10-3
 mol

C. 3.00 X 10-3 mol

D. 4.50 X 10-3 mol

28. Calculate the pH in a 0.020M solution of Sr(OH)2.

A. 1.40

B. 1.70

C. 12.30

D. 12.60

29. The Kb value for HPO42- is 
A. 2.2 X 10-13

B. 6.2 X 10-8

C. 1.6 X 10-7

D. 7.5 X 10-3

30. Which of the following 1.0M salt solutions is acidic?

A. BaS

B. NH4Cl

C. Ca(NO3)2
D. NaCH3COO

31. Which of the following represents the hydrolysis reaction that occurs in a solution of K2C2O4? 
A. K2C2O4 [image: image67.wmf]2K+ + C2O42-
B. K+  + 2H2O[image: image68.wmf]KOH + H3O+

C. C2O42-  + H2O[image: image69.wmf]HC2O4-  + OH-

D. K2C2O4  +  H2O[image: image70.wmf]K2CO3 + CO2 + H2
32. When the indicator thymol blue is added to a 0.10 M solution of an unknown acid, the solution is red.  The acid could be
A. HF

B. H2S
C. HCN

D. HNO3
33. The complete neutralization of 15.0mL of KOH requires 0.025mol H2SO4.

The [KOH] was 
A. 1.50 M

B. 1.67 M

C. 3.33 M

D. 6.67 M

34. What is the [H3O+] at the equivalence point for the titration between  HBr and KOH ?
A. 1.0 X 10-9M

B. 1.0 X 10-7M

C. 1.0 X 10-5 M

D. 0.0M
35. Which of the following would form a buffer solution when equal moles are mixed together? 

A. HCl and NaCl

B. HCN and NaCN

C. KNO3 and KOH

D. Na2SO4 and NaOH

36. Which of the following oxides dissolves to form a solution with a pH greater than 7?
A. SO2
B. CO2
C. N2O

D. K2O

37.  The  pH of acid rain could be 

A. 5.0


B. 7.0

C. 9.0

D. 11.0

June 2001

21. A hydronium ion has the formula
A. H2+
B. OH-
C. H2O+

D. H3O+

22. The conjugate acid of C6H5NH2 is

A. C6H5NH-
B. C6H5NH3
C. C6H5NH2+
D. C6H5NH3+

23. Which of the following is a property of 1.0M HCl but not a property

of 1.0M CH3COOH ?
A. turns litmus red

B. ionizes completely

C. has a pH less then 7.0

D. produces H3O+ in solution

24. In a 1.0M HF solution, the concentration of HF, F-, and OH-, from highest to lowest is
A.  [HF] > [F-] > [OH-]
B.  [F-] > [HF] > [OH-]
C.  [OH-] > [HF] > [F-]

D.  [OH-] > [F-] > [HF]

25. In which of the following reactions is water behaving as a Brønsted-Lowry acid?
A. 2H2O ( 2H2 + O2
B. HCl + H2O ( H3O+ + Cl-
C. NH3 + H2O ( NH4+ + OH-
D. NH4+ + H2O ( H3O+ +NH3

26.  What is the [OH-] of a solution with [H3O+] = 9.3 X 10-2M?

A. 9.3 X 10-16 M

B. 8.6 X 10-13 M

C. 1.1 X 10-13 M

D. 9.3 X 10-2 M

27.  The pH of 0.10M HNO3 is

A. 0.79

B. 1.00

C.  1.26

D. 13.00

28. What is the pOH of a solution made by adding 50.0mL of 0.50M NaOH to 250.0mL of water?
A. 0.30

B. 1.00

C. 1.08

D. 12.92

29. Which of the following 1.0M solutions will have the lowest pH?

A. HCl

B. HCN

C. H3PO4
D. H2C2O4

30. The value of Kb for HTe- is 4.8 X 10-7. The value of Ka for H2Te is 
A. 4.8 X 10 -21
B. 2.3 X 10 –13

C. 2.1 X 10 –8

D. 4.8 X 10 –7
31. In an aqueous solution of NaCl, the pH is
A. less than 7 and the solution is acidic.

B. equal to 7 and the solution is neutral.

C. greater than 7 and the solution is basic.

D. greater than 7 and the solution is acidic.
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32. At pH = 4.0, methyl red solution will be

A. red and [HInd] > [Ind-]

B. red and [HInd] < [Ind-]

C. yellow and [HInd] > [Ind-]

D. yellow and [HInd] < [Ind-]

33. Methyl red is orange in a 0 10 M solution of an acid. The acid could be
A. HI
B. HCl

C. HCN

D. H2SO4
34. How many moles of KOH are necessary to completely neutralize 42.0mL of 3.00M HCl? 
A. 0.0630 moles

B. 0.126 moles

C. 0.252 moles

D. 3.00 moles

35. At the equivalence point, the titration of HCl with NH3 will form a solution which is
A. basic with pH > 7.

B. acidic with pH < 7.

C. acidic with pH > 7.

D. neutral with pH = 7.

36. Which of the following could be added to an equal number of moles of NaCH3COO to prepare a buffer solution?
A. HCl

B. NNO3
C. NaOH

D. CH3COOH

37. Which of the following equations describes the reaction that occurs when MgO is added to water?
A. MgO + H2O ( Mg(OH)2
B. MgO + H2O ( MgO2 + H2

C. MgO + H2O ( MgH2 + O2

D. 2 MgO + 2H2O ( 2MgOH + H2 + O2
August 2001

21. Which of the following reactions is not a neutralization reaction?

A. KOH + HF ( KF + H2O

B. CH4 + 2O2 ( CO2 + 2H2O

C. Ca(OH)2 + 2HCl ( CaCl2 + 2H2O

D. Na2CO3 + H2SO4 ( Na2SO4 +CO2 + H2O

22. What is the conjugate acid and what is the conjugate base of HPO4-2?
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23. Which of the following would be the same when comparing equal volumes

of 1.0M HBr and 1.0M CH3COOH?
A. the pH

B. the electrical conductivity

C. the titration curve for reaction with a base

D. the moles of base required for neutralization
24. Which of the following represents the predominant reaction between NH3 and H2O?
A. NH3 + H2O [image: image73.wmf]NH3O + H2
B. NH3 + H2O [image: image74.wmf]NH4+ + OH-

C. NH3 + H2O [image: image75.wmf]NH52+ + O2-
D. NH3 + H2O [image: image76.wmf]H3O+ + NH2-
25. Consider the following reaction:
HPO42- + H2SO3 [image: image77.wmf] H2PO4- + HSO3-

What is the strongest acid and strongest base in the above system?
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26. When a solution has pOH = 5.30, the [OH-] is
A. 5.0 X 10-6 M

B. 2.0 X 10-9 M

C. 0.72 M

D. 13.27M

27. How many moles of HI are needed to prepare 3.0L of an HI solution

with a pH of 1.00?
A. 0.030 mol

B. 0.30 mol

C. 3.0 mol

D. 30 mol

28. Which of the following 1.0 X 10-3M solutions has a pH of 3.0?

A. HCl

B. HCN

C. NaOH

D. K2SO4
29. Which of the following expressions shows the relationship between Ka and Kb for a conjugate pair?
A. Ka X Kb = 14

B. Ka + Kb = 14

C. Ka X Kb = kW

D. Ka ( Kb = kW
30. Which of the following will be the most basic?
A. 1.0M NO3- 
B. 1.0M SO42-
C. 1.0M CO32-
D. 1.0M PO43-

31. Dissolving NaCH3COO in water will produce a solution which is

A. basic with pH > 7

B. basic with pH < 7

C. acidic with pH > 7

D. acidic with pH < 7

32. Which would produce a yellow solution at a pH = 4.0?

A. methyl red

B. methyl violet

C. indigo carmine

D. chlorophenol red

33. How many moles of NaOH are required to react completely with 100.0mL of 2.5M HNO3?
A. 0.0063 mol

B. 0.25 mol

C. 2.5 mol

D. 250 mol 

34. The net ionic equation for the reaction between HCl and KOH is

A. H+ + OH- [image: image79.wmf]H2O

B. HCl + KOH [image: image80.wmf]H2O + KCl

C. H+ + Cl- + K+ + OH- [image: image81.wmf]H2O + KCl

D. H+ + Cl- + K+ + OH- [image: image82.wmf] H2O + K+ + Cl-
35. Which of the following titrations would have a pH > 7 at the equivalence point?
A. HI with KOH

B. HClO4 with NH3
C. HCl with Sr(OH)2
D. HCOOH with NaOH

36. A buffer can be made from equal moles of 
A. HCl and NaCl

B. HCN and KOH

C. HNO3 and NH3
D. CH3COOH and NaCH3COO

37. Which of the following dissolves in water to produce a basic solution?
A. O2
B. SO2
C. NO2
D. MgO
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23) Which of the following represents the complete neutralization of H3PO4 by NaOH?


A. H3PO4 + NaOH → NaH2PO4 + H2O


B. H3PO4 + 3NaOH → Na3PO4 + 3H2O


C. H3PO4 + 2NaOH → Na2HPO4 + 2H2O


D. H3PO4 + NaOH → NaH + HPO4 + H2O

24) The conjugate base of HBO32- is


A. BO32-

B. BO33-

C. HBO3-


D. H2BO3-

25) When comparing equal volumes of 0.10 M HNO3 with 0.10 M HNO2, what would be observed?


A. The pH values would be the same.


B. The electrical conductivities would be different.


C. The effects on blue litmus paper would be different.


D. The volumes of 0.10 M NaOH needed for neutralization would be different.

26) Consider the equilibrium:

HF(aq) + HPO42-(aq) ⇄ F-(aq) + H2PO4-(aq)
For the above equilibrium, identify the weaker acid and determine whether 

reactants or products are favoured.

	
	Weaker Acid
	Side Favoured

	A.
	HF
	Products

	B.
	HF
	Reactants

	C.
	H2PO4-
	Products

	D.
	H2PO4-
	Reactants


27) The ionization of water can be represented by


A. 2H2O(l) → 2H2(g) + O2(g)

B. H2O(l) → 2H+(aq) + O2-(aq)
C. H2O(l) → H3O(aq) + OH(aq)
D.2H2O(l) → H3O+(aq) + OH-(aq)
28) Calculate the pOH of a 0.050 M HBr solution.

A.   0.30

B.   1.30


C. 12.70


D. 13.70

29) Calculate the value of Kb for HPO42-.


A. 4.5 × 10-2

B. 1.6 × 10-7

C. 2.2 × 10-27

D. 6.2 × 10-22
30) Which of the following is the net ionic equation describing the hydrolysis of 

      KCN(aq)?


A. K+(aq) + H2O(l) ⇄ KOH(aq) + H+(aq)

B. KCN(aq) + H2O(l) ⇄ K+(aq) + CN-(aq)


C. CN-(aq) + H2O(l) ⇄ HCN(sq) + OH-(aq)

D. CN-(aq) + H2O(l) ⇄ 2H+(aq) + CNO-(aq)
31) Which of the following 1.0 M salt solutions will be acidic?


A. NaNO3

B. NaHCO3

C. NaHSO4

D. NaHPO4
32) The pH at which an indicator changes colour is known as its


A. standard point.


B. transition point.


C. equivalence point.


D. stoichiometric point.

33) An indicator is blue at a pH of 12.0 and colourless at a pH of 1.0.

       Identify the indicator and determine its Ka value.

	
	Indicator
	Ka

	A.
	thymolphthalein
	1 × 10-10

	B.
	thymolphthalein
	3 × 10-7

	C.
	Bromthymol blue
	2 × 10-7

	D.
	Bromthymol blue
	3 × 10-7


34) A 10.0mL sample of H2SO3 is completely neutralized by titration 

      with 18.6mL of 0.10M NaOH. Calculate the concentration of the acid.


A. 0.093 M


B. 0.19 M


C. 0.37 M


D. 0.74 M


35) A common source of NO2 is


A. a fuel cell.


B. a lead smelter.


C. an aluminum smelter.


D. an automobile engine. 

36) The pH at the stoichiometric point for the complete neutralization of a strong acid

      by a weak base will be


A. equal to 7.0


B. equal to 7.2


C. less than 7.0


D. greater than 7.2

37) A buffer solution can be prepared by dissolving equal moles of


A. a weak base and a strong base.


B. a weak acid and its conjugate base.


C. a strong base and its conjugate acid.


D. a strong acid and its conjugate base.
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23) The property common to both 0.10M HCl and 0.10M NaOH is that

      both solutions


A. taste bitter.


B. have a pH > 7.


C. conduct electricity.


D. react with magnesium to produce hydrogen gas.

24) Consider the following Bronsted-Lowry equilibrium:

C6H5NH2(aq) + H2O(l) ⇄ C6H5NH3+(aq) + OH-(aq)

The substances acting as acids and bases from left to right are


A. acid, base, acid, base.


B. acid, base, base, acid.


C. base, acid, acid, base.


D. base, acid, base, acid.

25) Consider the following equilibrium:

H2C2O4(aq) + HPO42-(aq) ⇄ HC2O4-(aq) + H2PO4-(aq)

In the above equilibrium, a conjugate pair is


A. HPO42- and HC2O4-

B. HPO42- and H2PO4-

C. H2C2O4 and HPO42-

D. H2C2O4 and H2PO4-
26) The strength of the acids HCl, H2SO3 and H3PO4 from the weakest to strongest is


A. HCl, H3PO4, H2SO3

B. HCl, H2SO3, H3PO4

C. H2SO3, H3PO4, HCl


D. H3PO4, H2SO3, HCl

27) Consider the following equilibrium at 25℃ :

2H2O(l) ⇄ H3O+(aq) + OH-(aq)

What happens to [OH-] and pH as 0.1M HCl is added?


A. [OH-] decreases and pH increases.


B. [OH-] decreases and pH decrease.


C. [OH-] increases and pH increases.

 
D. [OH-] increases and pH decreases.

28) What is the value of the ionization constant for water at 25℃ ?


A. 7.0


B. 14.0


C. 1.0 × 10-7

D. 1.0 × 10-14
29) Which of the following equations represents the dissociation of Sr(NO3)2 in water?


A. Sr(NO3)2(s) → Sr2+(aq) + 6NO-(aq)

B. Sr(NO3)2(s) → Sr2+(aq) + 2NO3-(aq)

C. Sr(NO3)2(s) → 2Sr2+(aq) + NO3-(aq)


D. Sr(NO3)2(s) → Sr2+(aq) + (NO3)22-(aq)
30) What is the equilibrium constant expression representing the predominant reaction 

      for the hydrolysis of NaHCO3(aq)?


A. Kw = [H3O+][OH-]

                           [Na+][HCO3-] 
                


B. Keq = 

                               [NaHCO3]

                           [H3O+][CO32-]


C. Ka = 

                                [HCO3-]


               [H2CO3][OH-]


D. Kb = 

                                [HCO3-]

31) Which of the following salt solutions will be neutral?


A. 1.0 M NH4Cl


B. 1.0 M LiClO4

C. 1.0 M K2C2O4

D. 1.0 M NaHCO3
32) The chemical indicator bromthymol blue changes from yellow to blue as a result of 

     the addition of


A. 1.0 M HCl


B. 1.0 M HNO2

C. 1.0 M K2CO3

D. 1.0 M NH4Cl

33) A chemical indicator has a Ka = 1.0 × 10-6. Determine the identity of this indicator.


A. phenol red


B. thymol blue


C. phenolphthalein


D. chlorophenol red

34) Pure sodium hydrogen phthalate is used to standardize a solution of NaOH for use in 

      an acid-base titration. What term is used to describe the sodium hydrogen phthalate?


A. titrant base


B. standard buffer


C. equivalent base


D. primary standard

35) Calculate the volume of 0.500M NaOH required to completely neutralize 25.0mL of 

      0.450 M H2SO4.


A. 9.00 mL


B. 11.3 mL


C. 22.5 mL


D. 45.0 mL

36) Which of the following is the net ionic equation for the neutralization of CH3COOH 

      with NaOH?


A. CH3COO-(aq) + OH-(aq)  → CH3COOH(aq) + O2-(aq)


B. CH3COOH(aq) + OH-(aq) →H2O(l) + CH3COO-(aq)

C. CH3COOH(aq) + NaOH(aq) → NaCH3COO(aq) + H2O(l)

D. CH3COO-(aq) + H+(aq) + Na+(aq) + OH-(aq) → Na+(aq) + CH3COO-(aq) + H2O(l)
37) The pH of normal rainwater is


A. less than 7.0 due to dissolved SO2(g)


B. less than 7.0 due to dissolved CO2(g)

C. greater than 7.0 due to dissolved CO2(g)


D. equal to 7.0 due to dissolved N2 and O2
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23) An Arrhenius base is defined as a substance that


A. releases H+(aq)

B. releases OH-(aq)

C. accepts a proton


D. donates a proton

24) The conjugate acid of HAsO42- is


A. AsO43-

B. AsO42-

C. H2AsO4-

D. H2AsO42-
25) Which of the following will have the greatest electrical conductivity?


A. 1.0 M


B. 1.0 M HBr


C. 1.0 M HCN


D. 1.0 M H2SO3
26) Consider the equilibrium:

C6H5COOH + NO2- ⇄ HNO2 + C6H5COO-
Identify the stronger acid and predict whether reactants or products are favoured.

	
	Stronger Acid
	Side Favoured

	A.
	HNO2
	reactants

	B.
	HNO2
	products

	C.
	C6H5COOH
	reactants

	D.
	C6H5COOH
	products


27) Which of the following represents the equilibrium expression for

      the ionization of water?


A. Kw = [H3O+][OH-]

                                      1
                


B. Kw = 

                               [H3O+][OH-]


C. Kw = [H3O+] + [OH-]


                 [H3O+][OH-]


D. Kb = 

                                  [H2O]

28) Determine the pH of 3.0M KOH.


A. 0.48


B. 11.00


C. 13.52


D. 14.48

29) Four acids are analyzed and their Ka values are determined. Which of the 

      following values represents the strongest acid?


A. Ka = 2.2 × 10-13

B. Ka = 6.2 × 10-8

C. Ka = 1.7 × 10-5

D. Ka = 1.2 × 10-2
30) The dissociation of NH4NO3 is represented by


A. NH4NO3(s) → NH4+(aq) + NO3-(aq)

B. NH4+(aq) + NO3-(aq) → NH4NO3(s)

C. NH4+(aq) + H2O(l) → H3O+(aq) + NH3(aq)

D. NO3-(aq) + H2O(l) → HNO3(aq) + OH-(aq)
31) A solution of Al(NO3)3 will be


A. basic.


B. acidic.


C. neutral.


D. amphiprotic.

32) Consider the following equilibrium for the chemical indicator phenol red, Hind, 

      at a pH = 7.3 (orange).

HInd + H2O ⇄ H3O+ + Ind-

                                                Yellow                                                    red

When some NaOH is added, what stress is imposed on the equilibrium and what 

            colour change occurs?

	
	Stress
	Indicator Colour Change

	A.
	increased [H3O+]
	turns red

	B.
	decreased [H3O+]
	turns red

	C.
	increased [H3O+]
	turns yellow

	D.
	decreased [H3O+]
	turns yellow


33) A chemical indicator has a Ka = 2.5 × 10-5. Determine the pH at the transition point.


A. 2.30


B. 4.60


C. 7.00


D. 9.40

34) Consider the following titration curve:
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Select a suitable indicator for this titration.


A. orange IV


B. methyl red


C. thymolphthalein


D. indigo carmine

35) Calculate the volume of 0.300M HNO3 needed to completely neutralize 25.0mL of 0.250M Sr(OH)2.


A. 10.4 mL


B. 15.0 mL


C. 20.8 mL


D. 41.7 mL

36) Equal moles of which of the following chemicals could be used to make a basic 

      buffer solution?


A. HF and NaOH


B. HCl and NaCl


C. KBr and NaNO3

D. NH3 and NH4Cl

37) Which reaction occurs when calcium oxide is added to water?


A. 2CaO(s) → Ca2O2(aq)

B. 2CaO(s) → 2Ca(aq) + O2(aq)

C. CaO(s) + H2O(l) → Ca(OH)2(aq)
D. CaO(s) + H2O(l) → CaOH(aq) + O2(aq)
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23) A Bronsted-Lowry acid is defined as a substance that


A. releases H+(aq)

B. releases OH-(aq)

C. accepts a proton


D. donates a proton

24) Which of the following represents the reaction of H2PO4- acting as an acid?


A. H2PO4- + H2O ⇄ H3PO4 + OH-

B. H2PO4- + H2O ⇄ H3O+ + H3PO4

C. H2PO4- + H2O ⇄ H3O+ + HPO42-

D. H2PO4- + 2H2O ⇄ H4PO4+ + 2OH-
25) Consider the following equilibrium :

HS- + H3BO3 ⇄ H2BO3- + H2S


The two species acting as Bronsted-Lowry bases in the above equilibrium are


A. HS- and H2S


B. H3BO3 and H2S


C. HS- and H2BO3-

D. H3BO3 and H2BO3-
26) List the bases C2O42-, NH3, and PO43- in order from strongest to weakest.


A. PO43- > NH3 > C2O42-

B. C2O42- > NH3 > PO43-

C. NH3 > PO43- > C2O42-

D. PO43- > C2O42- > NH3
27) A basic solution can be defined as one in which


A. [H3O+] is not present


B. [H3O+] is equal to [OH-]


C. [H3O+] is less than [OH-]


D. [H3O+] is greater than [OH-]

28) What is the [H3O+] in 0.025M HNO3?


A. 4.0 × 10-13 M


B. 0.025 M


C. 1.60 M


D. 12.40 M

29) Write the base ionization constant expression for

NH3(aq) + H2O(l) ⇄ NH4+(aq) + OH-(aq)

                                 [NH3]


A. Kb = 

                            [NH4+][OH-]

                            [NH4+][OH-] 


B. Kb = 

                                  [NH3]

                             [NH3][H2O]


C. Kb = 

                            [NH4+][OH-]

                            [NH4+][OH-]


D. Kb = 

                             [NH3][H2O]

30) The equation for the predominant hydrolysis of NH4NO3 can be represented by


A. NH4NO3(s) ⇄ NH4+(aq) + NO3-(aq)

B. NH4+(aq) + H2O(l) ⇄ H3O+(aq) + NH3(aq)

C. NO3-(aq) + H2O(l) ⇄ HNO3(aq) + OH-(aq)

D. NH4NO3(aq) + H2O(l) ⇄ H3O+(aq) + NH3NO3-(aq)
31) A solution made from baking soda (NaHCO3) has an amphiprotic anion which is


A. basic since Ka < Kb

B. basic since Ka > Kb

C. acidic since Ka < Kb

D. acidic since Ka > Kb
32) A chemical indicator in solution consists of


A. a weak acid and its conjugate acid.


B. a weak acid and its conjugate bas.


C. a strong acid and its conjugate acid.


D. a strong acid and its conjugate base.

33) A chemical indicator has a transition point at a pOH = 8.0. Calculate its Ka value

      and identify the indicator.


A. Ka = 1 × 10-8, phenol red


B. Ka = 1 × 10-6, methyl red


C. Ka = 1 × 10-8, thymol blue

D. Ka = 1 × 10-6, chlorophenol red

34) In acid-base titrations, the solution of known concentration is called a(n)


A. basic solution.


B. acidic solution.


C. standard solution.


D. indicating solution.

35) During a titration, 25.0 mL of H3PO4(aq) is completely neutralized by 42.6mL 

      of 0.20M NaOH. Calculate the concentration of the acid.


A. 0.11 M


B. 0.17 M


C. 0.34 M


D. 1.0 M

36) Write the net ionic equation for the neutralization of HF(aq) with Sr(OH)2(aq).


A. HF(aq) + OH-(aq) → H2O(l) + F-(aq)

B. HF(aq) + H2O(l) → H3O+(aq) + F-(aq)
C. 2HF(aq) + Sr(OH)2(aq) → SrF2(aq) + 2H2O(l)
D. 2H+(aq) + 2F-(aq) + Sr2+(aq) + 2OH-(aq) → SrF2(aq) + 2H2O(l)
37) Consider the buffer equilibrium:


HNO2(aq) + H2O(l) ⇄ H3O+(aq) + NO2-(aq)
                High                                           low                 high 

                 concentration                             concentration   concentration 

What happens when a small amount of HCl(aq) is added to the equilibrium system?


A. The pH increases slightly.


B. The pH decreases slightly.


C. The equilibrium shifts to the right.


D. The equilibrium does not shift due to the leveling effect.
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23) Which of the following represents the neutralization reaction between 

       Ca(OH)2(s) and HCl(aq) ?


A. H2O(l) → H+(aq) + OH-(aq)

B. Ca2+(aq) + 2Cl-(aq) → CaCl2(s)

C. Ca(OH)2(s) + 2HCl(aq) → CaCl2(aq) + 2H2O(l)

D. Ca2+(aq) + 2OH-(aq) + 2H+(aq) + 2Cl-(aq) → CaCl2(s) + 2H2O(l)
24) Which of the following solutions will have the lowest electrical conductivity?


A. 1.0 M HI


B. 1.0 M H2S


C. 1.0 M NaOH


D. 1.0 M NaNO3
25) Consider the following equilibrium:

HCO3- + H3O+ ⇄ H2CO3 + H2O


Which of the following statements is true?


A. Products are favoured because H2O is a stronger acid than H2CO3

B. Products are favoured because H3O+ is stronger acid than H2CO3

C. Reactants are favoured because HCO3- is stronger base than H2O


D. Reactants are favoured because H3O+ is stronger acid than H2CO3
26) Which of the following factors of an acidic solution would affect its pH?

	І
	The strength of the acid

	Π
	The concentration of the acid

	Ш
	The temperature



A. І and Π only.


B. Π and Ш only.


C. І and Ш only.


D. І, Π and Ш.

27) Consider the following equilibrium:

2H2O(l) ⇄ H3O+(aq) + OH-(aq)

What changes occur to [H3O+] and pH when NaOH is added?


A. [H3O+] increases and pH increases.


B. [H3O+] increases and pH decreases.

 

C. [H3O+] decreases and pH increases.


D. [H3O+] decrease and pH decreases. 

28) The ionization of water is endothermic. How is Kw related to the temperature of 

      water?


A. Kw increases as temperature increases.


B. Kw decreases as temperature increases.


C. Kw increases as temperature decreases.


D. Kw remains constant as temperature decreases. 

29) Which of the following represents the dissociation equation of a salt in water?


A. KCl(s) → K+(aq) + Cl-(aq)

B. Ca2+(aq) + SO42-(aq) → CaSO4(s)

C. HCl(aq) + KOH(aq) → KCl(aq) + H2O(l)

D. 2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g)
30) Which of the following represents the equilibrium constant expression for the

      hydrolysis reaction that occurs in NaF(aq) ?

                            [HF][OH-]


A. Kb = 

                                [F-]

                            [F-][H3O+]


B. Ka =


                    [HF]

                             [Na+][F-] 


C. Keq =              

                               [NaF]


D. Kw =  [H3O+][OH-]

31) Which of the following salt solutions will be acidic?


A. KClO4

B. NH4Br


C. NaHCO3

D. Na2C2O4
32) The indicator phenol red will be red in which of the following solutions?


A. 1.0 M HF


B. 1.0 M HBr


C. 1.0 M NH4Cl


D. 1.0 M Na2CO3
33) Which of the following chemical indicators has a Ka = 2.5 × 10-5?


A. methyl orange


B. phenolphthalein


C. thymolphthalein


D. bromcresol green

34) At a certain point in a strong acid-strong base titration, the moles of H+ are equal 

      to the moles of OH-. This is a definition of which of the following?


A. the end point


B. the titration point


C. the transition point


D. the equivalence point.

35) A 25.0 mL sample of H2SO4(aq) is titrated with 15.5 mL of 0.50 M NaOH(aq).

      What is the concentration of the H2SO4(aq)?


A. 0.078 M


B. 0.16 M


C. 0.31 M

D. 0.62 M

36) What is the complete ionic equation for the neutralization of 0.1M Sr(OH)2(aq) 

      with 0.1M H2SO4(aq) ?


A. H+(aq) + OH-(aq) → H2O(l)

B. Sr2+(aq) + SO42-(aq) → SrSO4(s)

C. Sr2+(aq) + 2OH-(aq) + 2H+(aq) + SO42-(aq) → SrSO4(s) + 2H2O(l)

D. Sr2+(aq) + 2OH-(aq) + 2H+(aq) + SO42-(aq) → Sr2+(aq) + SO42-(aq) + 2H2O(l)
37) Carbon dioxide gas in the atmosphere dissolves in normal rainwater.

     This causes normal rainwater to


A. be slightly basic.


B. have a pH slightly less than 7.0.


C. be unaffected and remain neutral.


D. have a pH slightly greater than 7.0.
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23) In which of the following is HSO3- acting as a Bronsted-Lowry acid?


A. HSO3- + H2O → H2SO3 + OH-

B. NH3 + HSO3- → NH4+ + SO32-

C. HSO3- + HPO42- → H2SO3 + PO43-

D. H2C2O4 + HSO3- → HC2O4- + H2SO3
24) What is the conjugate base of H2PO4- ?


A. OH-

B. PO43-

C. HPO42-

D. H3PO4
25) Which of the following is correct if the four solutions listed are compared to 

      one another?

	
	
	Concentration
	Relative

Conductivity
	Ionization

	A.
	Strong acid
	0.50 M
	Highest
	Complete

	B.
	Weak acid
	0.50 M
	Lowest
	Complete

	C.
	Strong base
	1.0 M
	Highest
	Complete

	D.
	Weak base
	1.0 M
	Lowest
	Complete


26) Which of the following is the strongest acid that can exist in an aqueous solution?


A. O2-

B. NH2-

C. H3O+

D. HClO4
27) Which of the following household products could have a pH = 12.0 ?


A. soda pop


B. tap water


C. lemon juice


D. oven cleaner

28) What is the pH of a 0.050 M KOH solution?


A.   0.30


B.   1.30


C. 12.70


D. 13.70

29) What is the value of Kb for H2PO4-?


A. 1.3 × 10-12

B. 6.2 × 10-8

C. 1.6 × 10-7

D. 7.5 × 10-3
30) Which of the following describes the net ionic reaction for the hydrolysis of 

      NH4CL(s) ?


A. NH4+(aq) + Cl-(aq) ⇄ NH4Cl(s)

B. NH4Cl(s) ⇄ NH4+(aq) + Cl-(aq)

C. Cl-(aq) + H2O(l) ⇄ HCl(aq) + OH-(aq)

D. NH4+(aq) + H2O(l) ⇄ NH3(aq) + H3O+(aq)
31) Which of the following salts will produce a solution with the highest pH?


A. 1.0 M NaNO3

B. 1.0 M NaHSO4

C. 1.0 M NaHCO3

D. 1.0 M NaH2PO4
32) What is true about the transition point of all indicators described by the following 

      equilibrium:

HIn + H2O ⇄ H3O+ + In-

A. pH = Ka

B. [HIn] = [In-]


C. [H3O+] = 1.0 × 10-7 M


D. moles of H3O+ equals moles of OH-
33) A chemical indicator has a Ka = 4.0 × 10-6. What is the pH at the transition point 

     and the identity of the indicator?

	
	pH
	Indicator

	A.
	5.4
	methl red

	B.
	5.4
	bromcresol green

	C.
	8.6
	phenolphthalein

	D.
	8.6
	thymol blue


34) A 20.0 mL sample of HCl is titrated with 25.0 mL of 0.20 M Sr(OH)2.

     What is the concentration of the acid?


A. 0.13 M

B. 0.20 M

C. 0.25 M

D. 0.50 M

35) Which of the following is the net ionic equation for the neutralization of HNO3(aq)
      with Sr(OH)2(aq) ?


A. H+(aq) + OH-(aq) → H2O(l)

B. Sr2+(aq) + 2NO3-(aq) → Sr(NO3)2(s)

C. 2HNO3(aq) + Sr(OH)2(aq) → Sr(NO3)2(aq) + 2H2O(l)

D. 2H+(aq) + 2NO3-(aq) + Sr2+(aq) + 2OH-(aq) → Sr2+(aq) + 2NO3-(aq) + 2H2O(l)
36) When a strong acid is titrated with a strong base, what will the pH value be at the

      equivalence point?


A. 0.0


B. 6.8


C. 7.0


D. 8.6

37) Which of the following acids could not be present in a buffer solution


A. HF


B. HNO2

C. H2SO3

D. HClO4
June 2003

23) A substance which produces hydroxide ions in solution is a definition of which of

      the following?


A. an Arrhenius acid


B. an Arrhenius base


C. a Bronsted-Lowry acid


D. a Bronsted-Lowry base

24) Which of the following is generally true of acids, but not for bases?


A. pH > 7


B. releases H+ in solution


C. conduct current when in solution


D. cause indicators to change colour

25) Which of the following 1.0 M solutions will have the highest electrical conductivity?


A. HI


B. HF


C. HCN


D. HNO2
26) Consider the following equilibrium:

HOI + F- ⇄ OI- + HF


Reactants are favoured in this equilibrium. Which of the following describes the 

relative strengths of the acids and the bases?

	
	Stronger Acid
	Stronger Base

	A.
	HF
	F-

	B.
	HF
	OI-

	C.
	HOI
	F-

	D.
	HOI
	OI-


27) Which of the following is true for a neutral aqueous solution?


A. [H3O+] = 0.0 M


B. [H3O+] = [OH-]


C. [H3O+] > [OH-]


D. [H3O+] < [OH-]

28) Which of the following is a definition of pKw?


A. pKw = -logKw

B. pKw = pH – pOH


C. pKw = 7.0 at 25℃

D. pKw = [H3O+][OH-]

29) Consider the following equilibrium:

H2CO3(aq) + H2O(l) ⇄ H3O+(aq) + HCO3-(aq)

What is the equilibrium expression?
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30) Which of the following describes the net ionic equation for the hydrolysis of a 

      NaNO2 solution?


A. NaNO2(s) ⇄ Na+(aq) + NO2-(aq)

B. NO2-(aq) + H2O(l) ⇄ HNO2(aq) + OH-(aq)

C. Na+(aq) + 2H2O(l) ⇄ H3O+(aq) + NaOH(aq)

D. NaNO2(s) + H2O(l) ⇄ NaOH(aq) + HNO2(aq)
31) The HC2O4-(aq) ion will act as


A. a base since Ka < Kb

B. a base since Ka > Kb

C. an acid since Ka < Kb

D. an acid since Ka > Kb
32) What do a chemical indicator and a buffer solution typically both contain?


A. a strong acid and its conjugate acid


B. a strong acid and its conjugate base


C. a weak acid and its conjugate acid


D. a weak acid and its conjugate base

33) What is the approximate pH and Ka at the transition point for phenol red?


A. pH = 6.6, Ka = 3 × 10-7

B. pH = 7.3, Ka = 1 × 10-14

C. pH = 7.3, Ka = 5 × 10-8

D. pH = 8.0, Ka = 1 × 10-8
34) When performing a titration experiment, the indicator must always have


A. a distinct colour change at pH = 7.0.


B. the ability to change from colourless to pink.


C. a transition point that is close to the equivalence point.


D. an equivalence point that is close to the stoichiometric point.

35) A 25.0 mL sample of H2SO4 is titrated with 30.0mL of 0.150 M NaOH.

      Calculate the concentration of the H2SO4.


A. 0.0409 M


B. 0.0900 M


C. 0.125   M


D. 0.180   M

36) Consider the following buffer equilibrium:

H2CO3(aq) + H2O(l) ⇄ H3O+(aq) + HCO3-(aq)

What happens when a small amount of NaOH(aq) is added?


A. [H3O+] increases, then the equilibrium shifts to the left.


B. [H3O+] decreases, then the equilibrium shifts to the left.


C. [H3O+] increases, then the equilibrium shifts to the right.


D. [H3O+] decreases, then the equilibrium shifts to the right.

37) What is a common source of SO2(g)?


A. a fuel cell


B. a car battery


C. a lead smelter


D. corrosion of iron
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23) Which of the following is a property of all acidic solutions at 25℃ ?


A. They have a pH less than 7.0.


B. They have a pH greater than 7.0


C. They cause phenolphthalein to turn pink.


D. They release hydrogen when placed on copper metal.

24) When a small solid sample is added to a solution of H2SO4, a precipitate forms

      and the solution becomes les acidic. Which of the following substances could

      have caused these results?


A. Na2SO4

B. Sr(OH)2

C. Mg(OH)2

D. Ca(NO3)2
25) Consider the following reaction:

HCN + CH3NH2 ⇄ CN- + CH3NH3+
      Which of the following describes a conjugate acid-base pair in the equilibrium above?

	
	Acid
	Base

	A.
	CN-
	HCN

	B.
	CH3NH3+
	CN-

	C.
	HCN
	CH3NH3+

	D.
	CH3NH3+
	CH3NH2


26) Which of the following is the weakest base?


A. F-

B. HS-

C. CN-

D. IO3-
27) Which of the following relationships is used to calculate Kw at 30℃?


A. Kw = pH + pOH


B. pKw = -log [H3O+]


C. Kw = [H3O+][OH-]


D. Kw = [H3O+] + [OH-]

28) What is the pOH of 0.2M HNO3?


A. 5 × 10-14


B. 0.2


C. 0.7


D. 13.3

29) Which of the following Ka values represents the acid with the strongest

      conjugate base?


A. Ka = 4.2 × 10-12

B. Ka = 9.5 × 10-9

C. Ka = 2.0 × 10-5

D. Ka = 7.8 × 10-3
30) What is the dissociation equation for Na2CO3 in water?


A. Na2CO3(s) → Na2+(aq) + CO32-(aq)

B. Na2CO3(s) → 2Na+(aq) + CO32-(aq)


C. CO32-(aq) + H2O(l) → HCO3-(aq) + OH-(aq)

D. Na2CO3(s) + 2H2O(l) → 2NaOH(aq) + H2CO3(aq)
31) Which of the following solutions has the highest pH?


A. 0.1 M  HCl


B. 0.1 M  NaF


C. 0.1 M  NaHS


D. 0.1 M  NH4Cl

32) The indicator phenolphthalein can be described by the following equilibrium 

       equation:

HIn + H2O ⇄ H3O+ + In-
                                                                          colourless                                         pink

HCl is added to a slightly pink sample of this indicator. After equilibrium has


been re-established, how do the [H3O+] and the colour of the solution compare


with the original equilibrium ?

	
	[H3O+]
	Colour of Solution

	A.
	decreases
	turns more pink

	B.
	decreases
	turns colourless

	C.
	increases
	turns more pink

	D.
	increases
	turns colourless


33) What is the Ka value for the indicator neutral red?


A. 1 × 10-14


B. 4 × 10-8


C. 7.4


D. 14.0

34) Which of the following is not a good use for an acid-base titration curve?


A. to determine the concentration of the base


B. to select a suitable indicator for the titration


C. to determine whether the acid is strong or weak


D. to select a suitable primary standard for the titration

35) What volume of 0.100M H2SO4 is needed to titrate 25.0mL of 0.200M NaOH?


A.   12.5mL


B.   25.0mL


C.   50.0mL


D. 100.0mL

36) Which of the following pairs of chemicals could be used to make a buffer solution?


A. NH3 and H2O


B. HCl and NaCl


C. NH3 and NH4Cl


D. CH3COOH and HCl

37) What reaction occurs when sodium oxide dissolves in water?


A. NaO(s) → Na2+(aq) + O2-(aq)

B. Na2O(s) → Na2+(aq) + O2-(aq)

C. NaO(s) + H2O(l) → NaOH(aq)

D. Na2O(s) + H2O(l) → 2NaOH(aq)
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