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10. (:o:,j.\um the following reduction half-cell reactions and potentials:
o *2¢ > N E°=_028V @

Znt v g Zn, E°=-076V

Use this inform

ation to determine the

overal] rea cel ial f
o i I reaction and cell potential for a redox

a galvanic cell. (3 marks)

11. A student heated 75.0 mL of water in an aluminum container using an alcohol burner
filled with methanol (CH ;OH). The mass of the aluminum container was 44.5 g. The
initial temperature of the water was 16.5°C and the final temperature was 2 ¢iThe

initial mass of the alcohol burner was 113.54 g and the final mass was 112.97 g. Calculate
the molar heat of the combustion of meth \1m] The specific heat capacities are ¢, = 0.900
J/g°C and 0 = = 4.18 J/g°C and the molar mass of methanol = 32.05 g/mol. (6 m‘uks)
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2.

mplete combu

Ethane (C,} 1s a AH of -1560 kJ/mol 0es ¢
carbon dioxide and liquid water. Given th g AH, values
Carbon dioxide 393.5 kJ/mol

Oxygen gas = 0 kJ/mol

285.8 kJ/mol

Liquid water =
mica the comple

Write the balanced thermoch

a)
of ethane. (2 marks)

b) Calculate AH, of ethane in kJ/mol. (3 marks)

e combustion of 1
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art C: Rates ¢ caction and Equilibr; ons 33 pproximate time: 40 minutes
B : Rates of Reaction a ilibri p i P
o ] ium Applications 33 marks (approximate time: 4 inutes)

13 The b Ct i
5 alance emic: : for i
ced chemical equation for the reaction between iodine vapour and fluorine gas is

Sl e
A

A chemist measures the rate at which iodine v

; apour is consumed to be 3.6 x 10~ mol/(Les)
At what rate is IF_ produced? (2 marks)

14.  Use the collision theory to explain the following. There is no need to provide answers in
complete sentences. Point form answers will earn full marks. (2 marks)

a) Instant coffee crystals will dissolve more quickly in boiling water than in warm tap water.
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b) T
€ smell g
ell of cigaret(e smoke is i

Ke Is more noticeabc

Cigarette is smoy) e
Side aroom than it is if the

Ked outdogys

Use the concentration-rate data presented in the table below to answer the following

15

questions about the hypothetical reaction 2A + 3B - 2C

[ [Alin mol/L [Blin mol/L [ Rateinmolis |

| 0.100 0.100 | 24%10° A

| 0.200 0.100 | 96%10° \
0.200 0.300 | 29%10° \
0.300 0.200 \‘ 2

in L;(\u\p'.v\s sentences.

For parts a) and b) below, there is no need to provid

Point form answers will earn full marks.
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a) W .
hat is the order of reaction with regard to eac

h reactantz (2 marks)

b) Write the rate law equation for this reaction. (1 mark)

(2 marks)

¢) Calculate the rate indicated by the
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16.  The foliow ing equilibrium reaction hasa K, value of 8.9 x 10~

250

=0
Calculate the equilibrium <oncentrations of all gases if 1.50 mol of SO, . is initially
5 marks)

Placed ina3.001 reaction container.
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e) lnxmmug the temperatyre

(1) e = 413.4 g/mol.
18. I'he K_ for Cu( 10,), is 6.9 x 10" and the molar mass of the cf)muu(”) l«'»d:\t: (44“““‘\;)
What molar srvllltﬁxlil\ of Cu(IO,), will dissolve in 250 mL of distilled water?
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395 ) What is the PH of a strong acid with [HA] = 0.088 mol/L2 (1 mark)

i € € o Al = =95%10°%2
8 /L and K, .5 X
b) What is the pH of a weak acid with [HA] = 0.088 mol Z
at is L d
(4 marks)
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20. A buffer g cre,

ated by ad
benzoic

ding 0.45 mo| of sodium benzo

acid solution, The K
[ marks)

ate to 1.00 L of a 0.40 mol/L
of benzoic acid is 6,3 x 10", What is the pH of the buffer?
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t A: Structure of Matter and Organic Chemistry 24 marks (approximate time: 30 minutes)

For Part A: There is no need to provide answers in complete sentences. Point form answers will
earn full marks.
bk How did Niels Bohr explain the origin of thin lines in the emission spectra of elements?

(4 marks)

ch is element 20 on the

an atom of calcium, w

Werite the electronic configuration for
periodic table. (2 marks)

that is, the electron dot diagram) and structural formula

% a) Draw the Lewis structure (
for the phosphate ion, [’()]‘ . (4 marks)
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b) Predict the shape of the phosphate ion. (1 mark)

©) Is the phosphate ion polar or non-polar? Justify your prediction. (2 marks)

4. Use the concept of hydrogen bonding to explain which would hurt more: a “belly-flop

dive into a pool of water or one into a pool of oil. (Hint: Most of the

non-polar.) (3 marks)
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5. Name these compounds. (4 marks)
8 CH ~CH~CH~CH,~CH
|
CH, CH
b)
H H
H C C H
H C C H
H H
¢ CH,—CH,—C=C—CH,—CH,—CH,
(0]

d) H
Gl GH,— € CH,—CH, CH;

6. Draw the structural formula for these compounds. (4 marks)
a) ethane
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b) 4.4-dimethyl-2-pentyne

<) L1,2-tribromopropene

d) methyl ethanoate

Part B: Oxidation Reduction Reactions, Electrochemistry, and Energy 31 marks

(approximate time: 40 minutes)

ation for each of the

7. Write a balanced equ

a) The reaction of propane with chlorine, Cl,, in the presenc

structural formulas for all organic compot

3 marks
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b)

The complete combustion of butane. Use molecular formulas for each chemical
(3 marks)

8.  Useintermolecular forces to explain the trend in boiling points in these compounds
(5 marks)
[ Compound Boiling point (°C) |
| = cH,cH.cH, 59 |
b) o 56 ‘

| 1
GH. ¢ CH:

| o cH,cH,cH,0H
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Use half-reactions to wri
€quation. Assume that y|
(6 marks)

Moo= + S0 5 Mp* 4 S0,

ite a balanced chemical

equation for the following net ionic
he reaction is occurrin,

g in water. Show each step in the process.





