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CHEMISTRY 12 PROVINCIAL EXAMINATION

Value Suggested Time
1. Thisexamination consists of two parts:
PART A: 48 multiple-choice questions 48 70
PART B: 11 written-response questions 32 50
Total: 80 marks 120 minutes

2. Youhave TWO HOURS to complete this examination.

3. Thelast FOUR pages, inside the back cover, contain the following tables that may be detached for
convenient reference:

Vi)
vii)
vii)
viii)

Periodic Table of the Elements

Atomic Masses of the Elements

Names, Formulae, and Charges of some Common lons
Solubility of Common Compoundsin Water

Kg Values

Relative Strengths of Bronsted-Lowry Acids and Bases
Acid-base Indicators

Two-place Logarithms

Standard Reduction Potentials of Half-cells.

No other reference materials or tables are all owed.

4. An approved scientific calculator is considered essentia for the examination. The calculator M UST
NOT be programmable to process alpha-numeric strings, nor should it be capable of processing user-
defined functions. 1t MUST NOT have the capacity to accept coefficients from either an equation or a
system of equations, thereby producing the roots of that equation or system. The calculator MUST
NOT contain a plotter or printer.

5. FOR WRITTEN RESPONSE QUESTIONS:

i)
i)

i)

Organization and planning space has been incorporated into the space allowed for each question.

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

In questions involving calculation, full marks will not be given for providing only an answer.
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PART A: MULTIPLE-CHOICE QUESTIONS

Value: 48 marks (one mark per question)

Suggested Time:

70 minutes

INSTRUCTIONS:

For each question, select the BEST answer and record your choice on the

answer sheet provided. Using an HB pencil, completely fill in the circle that has
the letter corresponding to your answer.

1. Consider the following reaction:

Zn(s) + 2HCI (aq)

- Hy(g) +ZnCl y(aq)

Data collected for the above reaction are summarized in the table bel ow:

Time Mass of Zn Volume H, Temperature
(min) (9) (mL) (°C)

0 4.65 0 20

2 4.50 50 21

4 4.35 100 22

Therate of this reaction can be measured in units of

A. g/min
g/mL
min/mL
g/(mL)(°C)

OCoOw

2. Consider the following reaction:
ZS(S) + 302(9) - 2803(9) + heat
Therate of this reaction could be increased by

A. decreasing temperature.

B. adding acatayst.

C. increasing the concentration of S .
D

. increasing the concentration of SO3(g) .

OVER



3. Consder thefollowing collisions, each occurring at the same temperature:

COLLISION ONE

COLLISION TWO

BEFORE
COLLISION

COLLISION

AFTER
COLLISION

BEFORE
COLLISION

COLLISION

AFTER
COLLISION

\

A
®

\
(e

A
00

E
&
P Y

Which one of the following factors explains why collision one is successful while collison two is
not successful ?

Pt

A

A. Catalyst.
B. Geometry.
C. Concentration.
D. Kinetic energy.

4. Consider the following reaction:

ZNO(g)+02(g) - ZNOZ(g) + 112 kJ
The AH for the abovereaction is

positive and the reaction is exothermic.
negative and the reaction is exothermic.
positive and the reaction is endothermic.
negative and the reaction is endothermic.

©ow>



5. When alit match istouched to the wick of a candle, the candle beginsto burn. When the matchis
removed, the candle continuesto burn. In this reaction, the match

A.

behaves as a catalyst.

B. suppliesactivation energy.
C.
D. lowersthe activation energy barrier.

is part of the rate determining step.

Consider the following reversible reaction:

3+ - R 2+

A solution of Fe(NO3 ), isadded to asolution of KSCN. Which one of the following statements

describes the changes in forward and reverse reaction rates as the reaction moves towards

equilibrium?

A.

B.
C.
D

A.

Forward and reverse rates increase.
Forward and reverse rates decrease.
Forward rate increases and reverse rate decreases.
Forward rate decreases and reverse rate increases.

A system at equilibrium is said to be dynamic because at equilibrium the

temperature does not change.

B. macroscopic properties are constant.
C.
D. concentrations of reactants and products are constant.

forward and reverse reactions continue to occur.

Consider the following equilibrium system:

C&COg(s) pd CaO(S)+C02(g)

Which one of the following changes would cause the above system to shift |eft?

A.

B.
C.
D

Add more CaO.

Remove CaCOs5 .

Decrease volume.

Increase surface area of CaO .

OVER



9. Consder the following concentration versus time graph for the equilibrium:

10.

N2O4(g) = 2NOyy)

CONCENTRATION (M)

“t” TIME(S)

Attime=" t ", which one of the following stresses occurred?

A.

Catalyst was added.

B. Pressure was changed.
C.
D. Concentration of NO, was changed.

Temperature was changed.

Consider the following equilibrium constant expression:

Which one of the following equilibrium systems does the above expression represent?

A.

Keg =[CO2]

COzg) = COxs
PbO(s) +COz(g) = PPCOg(s)
C&COg(s) pd CaO(s)+C02(g)

H2CO3zaq) = H20() +COpaq)



11. Hydrogen gas dissociates into atomic hydrogen as follows:

12.

13.

N — -71
H2(g) pud 2H(g) Keq—1.2><10

The vaue of the equilibrium constant for the above system indicates that

A. thereaction rateisvery slow.

B. theequilibriumisexothermic.

C. reactants arefavoured at equilibrium.

D. acatayst isnecessary to establish equilibrium.

Consider the following equilibrium system:

CO(g) +Clg) = COClyy)

At equilibrium, a 2.0 litre sample was found to contain 1.00 mol CO, 0.500 mol Cl , and 0.100 mol
COCl ,. The K¢ valuefor the above systemiis

0.40
0.20
2.5
5.0

OCoOw2>»

Consider the following equilibrium system:
2802(g) +O2(g) = 230g3(g) Keq =4.0

In an experiment, 0.40 mol SO5(g), 0.20 mol Oy(4) and 0.40 mol SOz ) are placed
into a1.0 litre container. Which of the following statements relates the changesin

[SO2 ] and [0 ] asequilibrium becomes established?

The [SO,] and [O; ] increase.
The [SO, ] and [O | decrease.
The [SO; ] and [O; ] do not change.

c o w >

The [SO; ] increases and the [ O | decreases.

OVER



14. Which one of the following would form an ionic solution when dissolved in water?
A 1,

CH3OH

Ca(NO3),

o o w

Ci2H2011

15. Inasaturated solution of Zn(OH),, the [Zn2+] is

lessthan 0.10 M

more than 10.0 M

more than 0.10 M, but lessthan 1.0 M
more than 1.0 M, but less than 10.0 M

Cow>

16. The completeionic equation for the reaction between MgCl »(5q) @nd AgNOg ) is

A. AG(aq) *Cl(ag) [~ AgCl(s
B. 2AgNO3(aq) + MgCly(aq) 00 — 2AQgCl () +M9(NOS)2(aq)

C. 2Ag(+aq) +Mg(2;q) +2NO3(aq) +2Cl (aq) 00 - MgCl xs) +2Ag(+aq) +2NO3(ag)

D. 2AQ(,) *2NO3ag) +Mg{a;, +2C (ag) T — 2AgCl () +MgFs, +2NO3(aq)

17. Which of the following would precipitate the Ca?* and MgZ+ found in hard water?



18.

19.

20.

21.

22.

The [sof[] in asaturated solution of PbSO, is
(K =11x107%)

1.2x107eMm
55x10° M
1.1x1078Mm
1.0x1074M

ocow>

Which one of the following saltsis soluble?

A. BaSO,
B. CaCOj
C. KzPO,
D. Fe(OH),

The compound Ag,S has asolubility of 1.3 x 10~ % moles per litreat 25°C. The K g, for this
compound is

2.2x10712
8.8x10 712
1.7x1078
34x1078

cow>

The 1.0 M acidic solution with the highest pH valueis

A. H,S
B. HNO,
C. HNOj
D. H3BOs

A test that could be safely used to distinguish a strong base from aweak baseis

A. taste.

B. touch.

C. litmus paper.

D. dectrica conductivity.

OVER



23. Theconjugate acid of H,CgH507 is

24.

25.

26.

© o w >

CeH503"

HCgH502"
H2CsH507
H3CeH507

I dentify the two substances that act as Bronsted-Lowry bases in the equation

o o w >

HS™ + SO;” = S* + HSO;

«—

HS™ and S?~
SO%™ and S*°
HS™ and HSO;
S02™ and HSO;

Which one(s) of the following substances is/are amphiprotic?

COw»

(1) H3POy4 (2) HoPO4 (3)

2 only
3only
land 2
2and 3

At 25°C, the equation representing the ionization of water is

A.

B.

Hzo + Hzo pd 2H2 + 02
Hzo + Hzo pd H202 + H2

H,O + H,O = 4H' + 20%"

Tl

H,O + H,O = H3z0" + OH

—

2—



27. Theequilibrium constant expression for sulphurous acid is

Ka::H+][Hso;]
) :.H+][HSO;]
® [H2S04]
) :.2H+”SO§_]
® [HS0g]
o _r][sf ]
® [H,S0,4]

28. ThepH of a0.3 M solution of NH3 is approximately

29.

30.

14.0
11.0
6.0
3.0

Which one of the following salts will produce an acidic solution?

A.

KBr

B. LiCN
C.
D. NaCH ;CO0

NH ,Cl

Which of the following oxides will form the most acidic solution?

A.

B.
C.
D

OVER



31. Which of thefollowing pairs of gases are primarily responsible for producing “acid rain”?

A. O, andO,
N, and O,
COand CO,
NO, and SO,

O 0ow

32. Theapproximate K , for theindicator phenolphthaleinis

6x10 "
8x10™"°
6x10°
2x107°

c o w >

33. How many moles of Mg(OH) , are required to neutralize 30.00 mL of 0.150 M HCI ?

A. 225x10"° mol
B. 450x10° mol
C. 5.00x10"° mol
D. 9.00x10"° mol

34. Thenet ionic equation for the neutralization of HBr by Ca(OH), is

+
A. H(gg) *OH () = H20(,

2+
B. Cajy) +2Brq = CaBryg,

C. 2HBr(,) +Ca(OH) .y = 2H,0(, +CaBry

+
D. 2H(aq) + ZBr(aq)

2+ 2+ -
+Caag) +20H (5q) = 2H20() +Cagyg) +2Br(4

-10-



35. Sodium potassium tartrate (NaKC4H 4O¢ ) isused to raise the pH of fruit during processing. In this
process, sodium potassium tartrate is being used as a/an

A. salt.
B. acid.
C. base.
D. buffer.

36. The pH of an agueous solution is4.32. The [OH _] is

6.4x1071 M
48x10°M
2.1x107%Mm
1.6x107 M

c o w >

37. Consider the following equation:
2 Fe+3Cu(NO3), I - 2Fe(NO3), +3Cu
Electrons are lost in the reaction by

A. Fe
Cu

B
C. Fe*
D

cu®*

38. Which one of the following is the strongest reducing agent?

|-
-
Cl

© o w >

Br~

OVER
-11-



39. Inthereaction below:

6H* +61~ +C103 - 3l, +3H,0+Cl~

the oxidizing agent is

A. 1,
B. I
C. HY
D. ClO3

40. Which of the following reactionsis spontaneous at standard conditions?
A. 2H,0 - 2H, +0O,
2Fe®* +Fe - 3Fe?

2CI~ +Br, - Cl, +2Br-

O 0 W

2Br~ +Sn*" . sn?' +Br,

41. Theoxidaionstateof S in S,05 is

—2
+7
+8
+14

©Cow>

42. As SO3” changesto SO3, itissaid that sulphur is being reduced since its oxidation number

Increases as electrons are | ost.
decreases as electrons are | ost.
increases as electrons are gained.
decreases as electrons are gained.

oCOow>

-12-



43. Which of the following chemicals could be used in atitration in which Br ™~ is changed
to Bry, ?

oco w >

2

Cl~

NO3 (acidified)
H,0, (acidified)

Use the following cell diagram for question 44.

Zn

1.0 M CoCl, 1.0 M ZnCl,

44. Theinitial voltage of the cell in the above diagramis

45,

A.

B
C.
D

048V

. =048V

0.00V
1.04V

The E° of the hydrogen half-cell is

A.

B
C.
D

arbitrarily set.

. determined by experiment.

independent of temperature.

. found by comparison with the oxygen half-cell.

-13-
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46. Which of the following metals can be used to cathodically protect iron?

A. tin
B. zinc
C. nickd
D. copper

Use the following electrolytic cell diagram to answer question 47 and 48.

— +
Iil
INERT
ELECTRODES
‘ \
- — R
<] - >
f% —T1——1
KBr
\ (aq) )
N S
47. Theproduct at the cathodeis
A. K
B. O,
C. H,
D. Br,

48. Inthe abovecdl,

K* ions move to cathode and Br— ions move to anode.
Br~ions move to cathode and K* ions move to anode.
Br~ions moveto cathode and H* ions move to anode.
OH™ ions move to cathode and Br— ions move to anode.

oCoOw»

This is the end of the multiple-choice section.
Answer the remaining questions directly in this examination booklet.

-14 -



PART B: WRITTEN-RESPONSE QUESTIONS

Value: 32 marks Suggested Time: 50 minutes

INSTRUCTIONS: Youwill be expected to communicate your knowledge and understanding of
chemical principlesin aclear and logical manner.

Y our 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.

In questions involving calculation, full marks will not be given
for providing only an answer.

1. Consider the following reaction:
CU(S) +2AgN03(aq) M - CU(NOg)Z(aq) +2Ag(s)

In arate experiment, a coil of copper wireis placed into asolution of silver nitrate. The
following data are recorded.

Time (hours) | Mass of Copper ()

0.0 3.45

4.0 2.12

Calculate the rate of thisreaction. (2 marks)

Score for
Question 1.

1

(2)

2. Define“activated complex.” (2 marks)

Scorefor
Question 2.

2.
(2)

OVER
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3. Consder the following equilibrium system:

3+ - R 2+

yellow colourless red
In an experiment, a student places the above equilibrium system into a cold water bath

and notes that the intensity of the red colour increases. The student then concludes that
the equilibrium is exothermic.

a) Doyou agree or disagree? (%mark)

b) Explain: (1% mar ks)

Score for
Question 3.
3.
)
4. Consider the following equilibrium system:
PCl(g) +Cla(g) = PCls(g)
At 250°C, 0.40 mol of PCI 5 and 0.60 mol of CI , are placed into a 1.0 litre container. At
equilibrium, the [PCl 5] = 0.11 mol/L. Calculate the value of Keq. (3 marks)
Score for
Question 4.
4,
3

-16-



5. A 100 ml solution containing 0.2 M AI®*, 0.2M NH} and 0.2 M Mg#* isadded to a

100 ml solution containing 0.2 M S?7,02MCl” and0.2M OH ™ . Identify theions
that do not form a precipitate. (2 marks)

Score for
Question 5.

5.
(2)

6. A scienceteacher needs 5.0 L of limewater for an experiment. Limewater is a saturated
solution of Ca(OH), . Calculate the minimum mass of Ca(OH), required to make this
solution. K¢ =1.3x107° (5 marks)

Score for
Question 6.

6.
()

OVER
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7. Write the equation for the hydrogen carbonate ion acting asaweak acid. (1 mark) Score for

Question 7.

7.
L)

8. @ A student prepares abuffer by dissolving solid sodium acetate, NaCH 3COO, in a

solution of acetic acid, CH3COOH. Write the net ionic equation for the buffer system.
(1 mark)

b) What happensto the concentrations of CH3COOH and CH3;COO ™~ when asmall amount
of acid is added to this system? (1 mark) Explainthereason. (1 mark)

¢) What happensto the pH of the buffer when asmall amount of acid is added? (1 mark)

Score for
Question 8.

8.
(4)

-18-



9. Determine the pH of a0.10 M solution of hydrogen cyanide. (4 marks)

Scorefor
Question 9.

9.

(4)

10. Balance the following redox equation in an acidic solution. (4 marks)

FeO2” +NH3 D - N, +Fe®*

Score for
Question 10.

10.
(4)

OVER
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11.

In an electrolytic cell, current is passed through molten NaCl.

a) Suggest suitable electrodes for this process. (1 mark)

b) Write the equation for the reaction occurring at the cathode. (1 mark)

c) Write the overall equation. (1 mark)

END OF EXAMINATION

-20-

Score for
Question 11.

11.
3)







