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GENERAL INSTRUCTIONS

1. Aside from an approved calculator, electronic devices, including dictionaries and
pagers, are not permitted in the examination room.

2. All multiple-choice answers must be entered on the Response Form using an
HBÊpencil.  Multiple-choice answers entered in this examination booklet will not
be marked.

3. For each of the written-response questions, write your answer in the space provided
in this booklet.

4. Ensure that you use language and content appropriate to the purpose and audience
of this examination.  Failure to comply may result in your paper being awarded a
zero.

5. This examination is designed to be completed in two hours.  Students may,
however, take up toÊ30 minutes of additional time to finish.



CHEMISTRY 12 PROVINCIAL EXAMINATION

Value
Suggested

Time
1. This examination consists of two parts:

PART A: 48 multiple-choice questions 60 70

PART B: 10 written-response questions 40 50

Total: 100 marks 120 minutes

2. The following tables can be found in the separate Data Booklet.

¥ Periodic Table of the Elements
¥ Atomic Masses of the Elements
¥ Names, Formulae, and Charges of Some Common Ions
¥ Solubility of Common Compounds in Water
¥ Solubility Product Constants at 25°C
¥ Relative Strengths of Br¿nsted-Lowry Acids and Bases
¥ Acid-Base Indicators
¥ Standard Reduction Potentials of Half-cells

No other reference materials or tables are allowed.

3. A calculator is essential for the Chemistry 12 Provincial Examination.  The
calculator must be a hand-held device designed primarily for mathematical
computations involving logarithmic and trigonometric functions and may also
include graphing functions.  Computers, calculators with a QWERTY keyboard, and
electronic writing pads will not be allowed.  Students must not bring any external
devices to support calculators such as manuals, printed or electronic cards, printers,
memory expansion chips or cards, or external keyboards.  Students may have more
than one calculator available during the examination.  Calculators may not be shared
and must not have the ability to either transmit or receive electronic signals.  In
addition to an approved calculator, students will be allowed to use rulers, compasses,
and protractors during the examination.
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PART A:  MULTIPLE CHOICE

Value:  60 marks Suggested Time:  70 minutes

INSTRUCTIONS: For each question, select the best answer and record your choice on the Response
Form provided.  Using an HB pencil, completely fill in the circle that has the letter
corresponding to your answer.

Selected multiple-choice questions are worth 2 marks.

1. Which of the following reactions occurs most rapidly at standard conditions? (1Êmark)

A. 2 22Fe O FeOs g s( ) ( ) ( )+ →

B. CaO C CaC COs s s g( ) ( ) ( ) ( )+ → +3 2

C. SnO CO Sn CO2 22 2s g s g( ) ( ) ( ) ( )+ → +

D. 2 23 2 4 2 4 3AgNO Na CrO Ag CrO NaNOaq aq s aq( ) ( ) ( ) ( )+ → +

2. Consider the following reaction: (1Êmark)

  
CaO HCl CaCl H Os aq aq( ) ( ) ( ) ( )+ → +2 2 2 l

Which of the following could be used to measure the rate of this reaction?

A. change in acidity
B. change in volume
C. change in pressure
D. change in total mass

3. In order for a collision between reactant particles to be successful (1Êmark)

A. a ∆H  must be positive.
B. the system must be closed.
C. there must be sufficient KE .
D. the change in KE  must be less than the change in PE .



- 2 -

4. Consider the following PE diagram: (1Êmark)

Progress of the reaction

PE
(kJ) I

II III

IV

The activation energy for the forward reaction is represented by

A. I
B. II
C. III
D. IV

5. What is the relationship between the activation energy and the rate of a reaction? (1Êmark)

A. When the activation energy is high, the rate of reaction is fast.
B. When the activation energy is low, the rate of reaction is slow.
C. When the activation energy is high, the rate of reaction is slow.
D. There is no relationship between activation energy and rate of reaction.

6. Consider the following reaction mechanism: (1Êmark)

Step 1 OCl H O HOCl OH− −+ → +2

Step 2    I HOCl HOI Cl− −+ → +

Step 3  HOI OH H O OI+ → +− −
2

Which of the following is correct for the overall reaction?

A. HOI is a product.
B. H O2  is a reactant.

C. HOCl  is a catalyst.

D. OH−  is a reaction intermediate.
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7. Consider the following equilibrium reaction: (2Êmarks)

2 2 2ICl I Clg g g( ) ( ) ( )
→← +

Some ICl is added to an empty flask.  How do the reaction rates change as
the system approaches equilibrium?

forward rate reverse rate

A. increases increases

B. increases decreases

C. decreases increases

D. decreases decreases

8. In an equilibrium system, continuing microscopic changes indicate that
the equilibrium is (1Êmark)

A. dynamic.
B. complete.
C. exothermic.
D. spontaneous.

9. Consider the following equilibrium: (1Êmark)

4 2 2 2CuO energy Cu O Os s g( ) ( ) ( )+ →← +

The equilibrium will shift to the right as a result of

A. adding CuO s( ).

B. removing O g2( ) .

C. adding a catalyst.

D. decreasing the temperature.
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10. Consider the following equilibrium: (2Êmarks)

N H NH2 2 33 2g g g( ) ( ) ( )+ →←

The volume of the system is decreased.  The equilibrium shifts

A. left since the reverse rate is greater than the forward rate.
B. left since the forward rate is greater than the reverse rate.
C. right since the reverse rate is greater than the forward rate.
D. right since the forward rate is greater than the reverse rate.

11. Consider the following equilibrium: (2Êmarks)

2 2 1983 2 2SO SO O H kJg g g( ) ( ) ( )
→← + = +∆

When the temperature is increased, the equilibrium will shift

A. left with Keq  becoming larger.

B. right with Keq  becoming larger.

C. left with Keq  becoming smaller.

D. right with Keq  becoming smaller.

12. Starting with equal concentrations of reactants, which of the following will be
closest to completion at equilibrium? (1Êmark)

A. CO Cl COClg g g( ) ( ) ( )+ →←2 2 Keq = 22

B. PCl Cl PCl3 2 5g g g( ) ( ) ( )+ →← Keq = × −2 9 10 2.

C. CO Cl COClg g g( ) ( ) ( )+ →←2 2 Keq = × −4 5 10 9.

D. CH O NO CH O NO3 2 2 3 2 2g g g( ) ( ) ( )+ →← Keq = × −2 1 10 12.
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13. Consider the following equilibrium: (1Êmark)

2 2 2 4COF CO CFg g g( ) ( ) ( )
→← +

At equilibrium, a 1 00. L  container contains 7 07 10 1 00 104
2

3
2. , . ,× ×− −mol COF mol CO

andÊ1 00 10 3
4. × − mol CF .  What is the value of Keq?

A. 7 07 10 4. × −

B. 1 41 10 3. × −

C. 0 500.

D. 2 00.

14. Which of the following dissolves in water to form a molecular solution? (1Êmark)

A. KCl
B. Na O2
C. NH Br4

D. C H OH2 5

15. A saturated solution is formed by adding 10 0 10 02. .g PbI to mLs( )  of water in a beaker.

Describe the situation which exists in the beaker. (1Êmark)

A. Pb I2+ −[ ] = [ ]
B. moles PbI moles Pb2

2
s aq( ) ( )

+=

C. mass of P mass of PbI bI2 2s aq( ) ( )=

D. rate of crystalization rate of dissociation=

16. What is the concentration of barium ions in a 1 00. L  solution
containing 2 08 2. g of BaCl  ? (1Êmark)

A. 1 00 10 2. × − M

B. 1 21 10 2. × − M

C. 2 00 10 2. × − M

D. 2 08. M
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17. Which of the following salts has low solubility? (1Êmark)

A. MgS

B. ZnCl2
C. SrSO4
D. AgNO3

18. Consider the following solubility equilibrium: (2Êmarks)

AgCl Ag Cls aq aq( ) ( )
+

( )
−→← +

Some NaCl s( ) is added to the equilibrium.  When equilibrium is reestablished,

how have the ion concentrations changed from the original equilibrium?

Ag+[ ] Cl−[ ]
A. decreased increased

B. decreased decreased

C. increased decreased

D. increased increased
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19. A precipitate forms when a 0 20. M  solution containing an unknown cation

is added to SO4
2− , but not when an equal volume is added to S2− . (2Êmarks)

0.20 M unknown cation 0.20 M unknown cation

0.20 M SO4
2− 0.20 M S2−

The unknown cation is

A. Na+

B. Ca2+

C. Pb2+

D. Zn2+

20. The Ksp  expression for a saturated solution of Ni PO3 4 2( )  is (1Êmark)

A. K Ni POsp = [ ] [ ]+ −2 3

4
3 2

B. K Ni POsp = [ ] [ ]+ −2 2

4
3 3

C. K Ni POsp = [ ][ ]+ −3 22
4
3

D. K Ni POsp = [ ] [ ]+ −3 22 3

4
3 2

21. Which of the following are general properties of bases in aqueous solution? (2Êmarks)

A. feel slippery and increase H O3
+[ ]

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( )
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22. The conjugate base of H PO2 4
−  is (1Êmark)

A. PO4
3−

B. HPO4
−

C. HPO4
2−

D. H PO3 4

23. The electrical conductivities of 0 10 2. ,M solutions of NaCl HCN and HNO  are measured.
The order by conductivity from highest to lowest is (2Êmarks)

A. NaCl HNO HCN> >2

B. HCN HNO NaCl> >2

C. NaCl HCN HNO> > 2

D. HNO HCN NaCl2 > >

24. Which of the following acids has the weakest conjugate base? (1Êmark)

A. HIO3
B. HNO2
C. H PO3 4

D. CH COOH3

25. When 10 0 0 10. .mL of M HCl  is added to 10 0. mL  of water, the concentration

ofÊH O3
+  in the final solution is (1Êmark)

A. 0 010. M

B. 0 050. M

C. 0 10. M

D. 0 20. M
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26. Which of the following chemical species are amphiprotic in aqueous solution? (2Êmarks)

I. F−

II. NH4
+

III. HPO4
2−

A. I only.
B. II only.
C. III only.
D. II and III only.

27. A solution is prepared by mixing 1 50 10 3. × − mol HCl  with 3 00 10 3. × − mol  KOH .

Calculate the moles of OH−  present after mixing. (1Êmark)

A. 0 mol

B. 1 50 10 3. × − mol

C. 3 00 10 3. × − mol

D. 4 50 10 3. × − mol

28. Calculate the pH in a 0 020. M  solution of Sr OH( )2 . (2Êmarks)

A. 1 40.
B. 1 70.
C. 12 30.
D. 12 60.

29. The Kb  value for HPO4
2−  is (1Êmark)

A. 2 2 10 13. × −

B. 6 2 10 8. × −

C. 1 6 10 7. × −

D. 7 5 10 3. × −
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30. Which of the following 1 0. M  salt solutions is acidic? (1Êmark)

A. BaS
B. NH Cl4

C. Ca NO3 2( )
D. NaCH COO3

31. Which of the following represents the hydrolysis reaction that occurs
in a solution of K C O2 2 4  ? (1Êmark)

A. K C O K C O2 2 4 2 4
22→← ++ −

B. K H O KOH H O+ ++ →← +2 2 3

C. C O H O HC O OH2 4
2

2 2 4
− − −+ →← +

D. K C O H O K CO CO H2 2 4 2 2 3 2 2+ →← + +

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 (1Êmark)

A. HF
B. H S2
C. HCN
D. HNO3
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33. The complete neutralization of 15 0. mL of KOH requires 0 025 2 4. mol H SO .
TheÊ KOH[ ]Êwas (1Êmark)

A. 1 50. M

B. 1 67. M

C. 3 33. M

D. 6 67. M

34. What is the H O3
+[ ] at the equivalence point for the titration

between HBr and KOH  ? (1Êmark)

A. 1 0 10 9. × − M

B. 1 0 10 7. × − M

C. 1 0 10 5. × − M

D. 0 0. M

35. Which of the following would form a buffer solution when equal moles
are mixed together? (1Êmark)

A. HCl and NaCl

B. HCN and NaCN

C. KNO and KOH3

D. Na SO and NaOH2 4

36. Which of the following oxides dissolves to form a solution with a pH greater than 7 ? (1Êmark)

A. SO2
B. CO2
C. N O2
D. K O2
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37. The pH  of acid rain could be (1Êmark)

A. 5 0.
B. 7 0.
C. 9 0.
D. 11 0.

38. Consider the following reaction: (1Êmark)

Zn H Zn Hs aq aq g( ) ( )
+

( )
+

( )+ → +2 2
2

The species being oxidized is

A. H2
B. H+

C. Zn

D. Zn2+

39. When SO reacts to form S O4
2

2 6
2− − , the sulphur atoms (2Êmarks)

A. lose electrons and are reduced.
B. gain electrons and are reduced.
C. lose electrons and are oxidized.
D. gain electrons and are oxidized.

40. Which of the following is a list of metals in order from strongest to weakest
reducing agents? (1Êmark)

A. Au Ni Rb> >
B. Ni Au Rb> >
C. Ni Rb Au> >
D. Rb Ni Au> >
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41. Consider the following spontaneous reaction:

Mg HCl MgCl Hs aq aq g( ) ( ) ( ) ( )+ → +2 2 2

Which of the following statements is correct? (1Êmark)

A. Mg  is a weaker reducing agent than H2

B. Mg  is a weaker reducing agent than H+

C. Mg  is a stronger reducing agent than H2

D. Mg  is a stronger reducing agent than H+

42. Which of the following will not react spontaneously with H O2
at standard conditions? (1Êmark)

A. F2
B. Ca

C. Na

D. Sn

43. When a piece of Cu  is placed in 1 0 3. M AgNO , (1Êmark)

A. the Ag+[ ] increases.

B. the Cu2+[ ] increases.

C. the NO3
−[ ] decreases.

D. no change occurs.
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Use the following diagram to answer questions 44 and 45.

NiCu

1.0 M Cu NO3( )2 1.0 M Ni NO3( )2

Volts

1.
0 M KNO

3
44. Which of the following diagrams represents the relationship between Ni2+[ ] and

the mass of the Cu  electrode as the cell above is in operation? (1Êmark)

A.

Ni2+[ ]

Mass of Cu

  B.

Ni2+[ ]

Mass of Cu

C.

Ni2+[ ]

Mass of Cu

D.

Ni2+[ ]

Mass of Cu

45. The E° for the above cell is  (1Êmark)

A. −0 04. volts

B. −0 60. volts

C. +0 04.  volts
D. +0 60.  volts
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46. Which of the following describes an electrochemical cell? (2Êmarks)

E°cell Type of reaction

A. positive spontaneous

B. positive non-spontaneous

C. negative spontaneous

D. negative non-spontaneous

47. Which of the following aqueous solutions should not be used as an electrolyte
in an electrolytic cell? (1Êmark)

A. 1 0. M KOH

B. 1 0 2 4. M H SO

C. 1 0 4. M CuSO

D. 1 0 6 12 6. M C H O

48. When 1 0 2 4. M Na SO  is electrolyzed, the solution near the anode becomes (2Êmarks)

A. basic and bubbles form.
B. acidic and bubbles form.
C. basic and no bubbles form.
D. acidic and no bubbles form.

This is the end of the multiple-choice section.
Answer the remaining questions directly in this examination booklet.
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PART B:  WRITTEN RESPONSE

Value:  40 marks Suggested Time:  50 minutes

INSTRUCTIONS: You will be expected to communicate your knowledge and understanding of
chemical principles in a clear and logical manner.

Your steps and assumptions leading to a solution must be written in the spaces
below the questions.

Answers must include units where appropriate and be given to the correct number of
significant figures.

For questions involving calculation, full marks will NOT be given for providing
only an answer.

1. An Alka-Seltzer tablet is added to water to produce carbon dioxide gas.  The gas was collected
using water displacement.

0

3.0

20.0

33.5

43.0

43.0

43.0

The following data is recorded:

Time (s) Volume of CO2 (mL)

0.0

10.0

20.0

30.0

40.0

50.0

60.0
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a) Calculate the average rate of reaction for the formation of CO2  gas for the times:

i) 0 10− s (1Êmark)

ii) 10 20− s (1Êmark)

b) Suggest a reason why the rate of reaction from 0 10 0to s.  is slower than the rate
from 10 0 20 0. .to s ? (1Êmark)

                                                                                                                                                                                                                                                               

                                                                                                                                                                                                                                                               

c) The rate of reaction is not constant during the entire interval from 10 0 40 0. .to s.
Describe the change in rate and explain a reason for the change. (2Êmarks)
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2. A flask is initially filled with some HI .  At equilibrium, the HI mol L[ ] = 0 80. .

What is the H2[ ] at equilibrium? (3Êmarks)

2 0 252 2HI H I Kg g g eq( ) ( ) ( )
→← + = .
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3. Consider the following equilibrium system:

2 2 1 6 102
5NOCl NO Cl Kg g g eq( ) ( ) ( )

−→← + = ×.

A 1 00. L  flask is filled with 0 20. ,mol NOCl  0 10. mol NO and 0 10 2. mol Cl .

State and show by calculation the direction in which the reaction proceeds to

reach equilibrium. (4Êmarks)

Direction:                                                                             

Calculations:
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4. In a titration, 25 00. mL  of NaCl aq( )  reacts completely with 42 20. mL  of 0 100 3. M AgNO .

What is the Cl−[ ] in the original solution? (3Êmarks)
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5. The following data was obtained when 20 0. mL  of a saturated solution of PbI2  was evaporated
to dryness.

Mass of evaporating dish 30 250. g

Mass of evaporating dish and residue 30 262. g

Use this information to determine the K of PbIsp 2 . (4Êmarks)
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6. a) Write the equation for the predominant reaction of HC O2 4
−  with HSO3

− . (1Êmark)

HC O HSO

acid base

2 4 3
− −+ →← +

b) Identify a Br¿nsted-Lowry conjugate acid base pair from the above reaction. (1Êmark)

Acid:                                                                                Base:                                                                                

7. a) In the space below, sketch the titration curve for the reaction
whenÊ0 10 10 0 0 10. . .M HCl is added to mL of M NaOH . (3Êmarks)

2

14

4
6
8

10
12

0

pH

Volume of added HCl (mL)

5.0 10.0 15.0 20.0

b) Describe two changes in the titration curve that would result from
using 0 10 3. M CH COOH  in place of the HCl . (2Êmarks)

i)                                                                                                                                                                                                                                              

ii)                                                                                                                                                                                                                                              
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8. Calculate the OH in M NH−
( )[ ] 0 50 3. aq . (5Êmarks)
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9. Balance the following redox reaction in basic solution. (5Êmarks)

MnO C O MnO CO basic4 2 4
2

2 3
2− − −+ → + ( )
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10. a) Draw and label the parts of an operating electrolytic cell during the electrolysis
of molten potassium chloride 

  
KCl l( ). (3Êmarks)

b) Define the term oxidizing agent. (1Êmark)

                                                                                                                                                                                                                                                               

                                                                                                                                                                                                                                                               

END OF EXAMINATION


