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i

This examination paper consists of 40 questions.
Each question offers 4 suggested answers.

The maximum mark lor this paper is 40,

INSTRUCTIONS TO CANDIDATES
Do NOT open this examination paper until instructed to do so.

Answer ALL the questions.

For each question, choose the answer you consider to be the best and indicate your choice on the
answer sheet provided.

Calculators are NOT permitted for this examination paper.

EXAMINATION MATERIALS

Required:
Optically Mark Read (OMR) answer sheet

Allowed:
A simple translating dictionary for candidates not working in their own language
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Which sample has the greatest mass?
A, 1.0mol of N,H,

B. 20molof N,

C. 3.0 mol of NH,

D. 25.0mol of H,

A compound contains 24 % magnesium, 28 % silicon and 48 % oxygen by mass. What is its empirical
formula?

A, MgSio

B. Mg,Sio
C.  MgSi,0
D. MgSio,

What is the mass in grams of onc melecule of propanol, C,H,0OH ?
(Avogadro’s constant 6.0 x 10" mol™) :

A. 60
B o Lol
e

D, 36x10%
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Chloroethene, C,H,Cl, reacts with oxygen according to the equation below:
2C,H,Cl+50, — 4C0, + 2H,0 + 2HCI

How many moles of CO, are produced when 3.0 mol of C,H.CI and 3.0 mol of O, are reacted?

A 24
L
C. o4l
L i)

All isotopes of tin have the same
L. number of protons,
II.  number of neutrons;

III.  mass number.

A.  Tonly
B. TDonly
C.  Hlonly

D.  Tandlll only
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The following diagram should be used to answer question 6.

i

Abundance

20 21 T
Mass

6. According to the mass spectrum above, the relative atomic mass of the element shown is best expresse
as

A, 200.
B.  between 20.0 and 21.0.
o 210
D.  between 21.0 and 22.0.

7.  Using the Aufbau Principle, deduce which clement below has the greatest number of unpaired electrons it
its ground state,

A ZL=13
B. Z=14
C Z=135
D Z=16

8. Which element has the lowest first ionization energy?

&0 L
B. Na
G

D. Al
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9.  Based on melting points, the dividing line between ionic and covalent chlorides of the elements Mg to §
lies between

A, Mgand Al
B. Aland Si.
C.  Stapd P,
D:. . Pand 5.

10. In which region of the Periodic Table would the element with the electronic structure below be located?
15287 2p® 357 3p”3d 45 4p°4d°5¢°
A. group 6
B. noble gases
C. sblock

D. dblock

11. Which compound contains both covalent and ionic bonds?
A.  sodium carbonate, Na,CO;
B. magnesium bromide, MgBr,
C. dichloromethane, CH,Cl,

D. ethanoic acid, CH,COOH
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12.  In which of the following gaseous molecules are the bond angles equal to 120°7?

I ‘BE

Bt NCl

m 30,
A. Ionly

B.  Iland III only
C. T and I only

D. LIandIl

13. What are the types of hybridization of the carbon atoms in the compound

H,C1C—CH,—COOH ?

&l A
1 2 3
A o 8 sp’ sp’
B ap sp’ sp
R sp’ sp?
D.*sp sp’ sp

14.  In which of the following pairs docs the second substance have the lower boiling point?
A Bl
B. H,0.HS
SRS ST P ¢

D. CH,OCH,,CH,CH,0H
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3. All of the following are characteristic properties of gases EXCEPT
A.  they can expand without limit.
B. they diffuse readily.
C.  they are easily compressed.
.D. they have high densities.
6. A 250 em’ sample of an unknown gas has a mass of 1.42 g at 35°C and 0.85 atmospheres. Which
expression gives its molar mass, M ? (R =82.05cm’ atm K™’ mol™)

142 x82.05x35
(1.25x .85

142 % 82.05x 308
023x085

142 % 250= 085
82.05x 308

1428205308
250085

7. A mixture of 0.40 mol of N,, 0.20 mol of O, and 0.20 mol of CO, has a total pressure of 1.6
atmospheres. What is the partial pressure of O, in atmospheres?

A, 020
SR
o Uae

D. 040
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18. Excess thionyl chloride, SOCI,, can be removed from a reaction mixture by reacting it with wa
according to the equation;

SOCI, (1) +H,0(1) — 2HCl(g) + SO,(g)

Use the following data to calculate AH® for this reaction.

SOCL() | H,00) | HClg) | SO,(g)

AH? (KImol™) 2456 2858 | 923 | -206.8
A ues
B. -50.0
C. +500
D. +1423

19. 2001 of energy were given to a 10 g sample of copper. If the temperature of the copper increased |
50°C, what is the specific heat capacity of the copper”?

A - e e,
B, 0d0ip 'C
i L3 B et e

D 40)g C'

20.  Which of the changes below occurs with the greatest increase in entropy?
A, Na,O(s)+H,0(l) = 2Na"(aq) + 20H (ag)
B. NH,(g)+HCl(g) = NH,CI(s)
C.  Hy(g)+1(g) = 2HI(g)

D.  C(s)+CO,(g) = 2C0()
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For the reaction:

BHC=CH(g) — C,H, (g)
AH® =-5973 kI and AS® =-033 kJ K™'. This reaction
A.  is spontaneous at 300K and becomes non-spontaneous at higher temperatures.
B. s spontancous at 300K and becomes non-spontaneous at lower temperatures,
C. s non-spontaneous at 300K and becomes spontaneous at higher temperatures.

D.  is non-spontaneous at 300K and becomes spontaneous at lower temperatures.

The reaction between excess calcium carbonate and hydrochloric acid can be followed by measuring the

volume of carbon dioxide produced with time. The results of one such reaction are shown below.

A

Volume
of CO,

Time
How does the rate of this reaction change with time and what is the main reason for this change?
A.  The rate increases with time because the calcium carbonate particles get smaller.
B.  The rate increases with time because the acid becomes more dilute.
C.  The rate decreases with time because the calcium carbonate particles get smaller.

D, The rate decreases with time because the acid becomes more dilute.
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Most reactions occur in a series of steps, one of which is the rate determining step. The rate determin

step is so called because it is the

A.  first step.
B. last step.
C. [laslest slep.

D, slowest step.

The reaction between nitrogen dioxide and carbon monoxide is given by the equation below;

NO,(g)+CO(g) = NO(g) + CO,(g)

According to the following experimental data, what is the rate equation?

[NO,] / mol dm™

0.10
0.30
0.30

A.  Rate=k[NO,][CO]
B. Rate = k[COT
C. Rate=k[NO,T

D. Rate=k[NO,]

[CO] / mol dm™ Rate / moldm™ s

0.10 10x107¢
0.10 90x%10°°
0.30 90x107°

For a reaction which goes to completion, the equilibrium constant, K_, is

At ]
B el
e ===
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The reaction between sulfur dioxide and oxygen occurs according to the equation below:
250,(2) +0,(g)=250;(g) AH® =197 kI

A higher equilibrium concentration of SO, will be produced by all of the following changes in reaction
conditions EXCEPT

A. increasing the pressure.
B. adding more O, .

C. - adding a catalyst.

D.  decreasing the temperature.

The reaction between methane and hydrogen sulfide is represented by the equation below:
CH, (g)+2H,5(g)=CS,(g) +4H,(g)

What is the equilibrium expression for this reaction?

A. . [C5,)[H,1/[CH,][H,S)

B. 4[CS,][H,]/2[CH,][H,S]

C. [CS,]1+4[H,]/[CH,]+2[H,S]

D. [CS,I[H,]'/[CH,][H,S]

Which of the following 1 moldm™ solutions will be the poorest conductor of electricity?
A.  hydrochloric acid

B.  ethanoic acid

C.  sodium hydroxide

D.  ammanium chloride
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30.

31,
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In the equilibrium below;
CII,COOH(aq) + H,O(l) = CH,COO (aq) + H,0 (aqg)
which species represent a conjugate acid-hase pair?
A. CH,CODH/H,O
B. CH,CO0° /H,O
Co H G HCH . COO™

B CHOTYE O

Which of the following combinations produce a buffer solution when equal volumes are mixed?
I. 0.IMHCland0.1M NH,CI
o 0.1M HCIl and 0.2M NH,
. 0.IM NH, and 0.1M NH,CI

A. Tonly
B. I1lonly
C. 1land LI only

. L IMand I

In which reaction helow does the first species listed react as a Lewis acid?
A, H,0+HPO; =H,PO, +OH

B. H'+NH,=NH;

C. NO, +H,0" =HNO, + H,0

D. NH!+HS =H,S+NH,
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Zinc meta] cap supply clectrons to copper ions and magnesium metal can supply electrons to zinc ions.
Which is the strongest reducing agent?

A.  copper jons
B. zinciong
C.  magnesium metal

D, zinc metal

A student copgtructs a voltaic cell using tin and lead electrodes. What is the e.m.f. for the spontaneous

reaction? The electrode potentials are:

Sn**(aq) +2e” — Sn(s) E®=-014V
Pb*' (aq) +2e” — Pb(s) E®=—013V
A OITV
B D01y
C. '—0.01 v
L =Py v

For which of the reactions below will AG® be the most negative?

A, Cu(s)+2Ag" (aq) — 2A8(s) +Cu™(aq) E® =046V

B.  Co(s)+Cu (ag) = Cu(s)+Co™ (aq) E° =062V

C.  H,(g)+cCd*(agq) — Cd(s)+2H" (aq) E° =-040V
E® =-061V

D. Fe® F{aq) ki (ag) — Fe™ {ag)+ Cu’ (aq)
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34.
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The most appropriate conditions for converting iodomethane to methanol are, warming iodomethane wi
A.  water,

B. dilute sulfuric acid.

C. dilute aqueous sodium hydroxide.

D. silver nitrate solution.

For which of the following transformations does the reactive carbon undergo a change in hybridization?
A.  alkane to chloroalkane

B. acid to alkanal

C. acid to ester

D.  alkanol to acid

A gaseous alkane and a gaseous alkenc are treated separately in the following ways. Which treatment w
distinguish between them?

A, They are ignited in excess oxygen.

B.  They arc passed over heated copper.

C.  They are bubbled through an aqueous solution of bromine.

D.  They are bubbled through an aqueous solution of propanal.

Polymers formed from monomers with the general formula H,C=CHX
A.  have the same percentage of carbon as the monomer,

B.  arc produced by substitution reactions.

C.  contain C=C bonds.

D. are more reactive than the monomer.
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39. How many lines would be expected in the proton NMR spectrum of benzene, C H, ?

'
- .
L i)
D. 42

40. Which one of the following compounds is optically active?
A. CH,CH,CH,CH,NH,

B.  CH,CH,CHCH,
NH,

C. CH.CH,NCH,CH,
H

D. CH,CH,NCH,
CH,




