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1 A gas dissolves readily in water, turns moist blue litmus paper red, and is denser than air.

Which set-up should be used to dry and collect this gas?

A B

=

gas *_L?I/

calcium oxide

concentrated
sulfuric acid
C D
gas —
gas —
calcium oxide concentrated
water —_| sulfuric acid

2 Hexane and water are immiscible liquids.

Which method could be used to separate a mixture of hexane and water and how is the purity of

the separated hexane checked?

method of separation purity check
A filtration find the boiling point
B filtration by sublimation
C use a separating funnel find the boiling point
D use a separating funnel by sublimation
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3 Under the same conditions, which of the following gases would diffuse at the same rate as ethene?
1 carbon monoxide
2 carbon dioxide
3 ethane

4  nitrogen

A 1and3only
B 1and4only
C 2and3only

D 2and4only

4 The boiling points of four substances found in air are given in the table.
Air is cooled to —190 °C such that some substances condense into liquid.

When the temperature is then raised, which liquid would turn into a gas first?

substance boiling point / °C
A argon -186
B carbon dioxide | —78 (sublimes)
C nitrogen -196
D oxygen -183

5 Excess aqueous ammonia is added to a solution containing aluminium ions, copper(ll) ions and zinc
ions. The mixture is then filtered.

Which ion(s) will be found in the resulting residue?
A aluminium ions

B aluminium ions and zinc ions

C copper(ll) ions
D

copper(ll) ions and zinc ions
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6  Which reagent(s) can be used to distinguish between aqueous zinc nitrate and aqueous calcium
chloride?

1. aqueous sodium carbonate
2. aqueous lead(ll) nitrate

3. dilute sulfuric acid

1 only

A

B 1and3only
C 2and3only
D

1,2and 3

7  Which set of three particles have the same total number of electrons?
A Cr Br I
B F Ne Na'
C K" Ca®* Br
D

Li*  Na* K*

8 Unknown elements X and Y form an ionic compound XzY.

What is the correct electron arrangement of the atoms X and Y?

atom X atomY
A 2,1 2,6
B 2,2 2,6
Cc 2,2 2,7
D 2,6 2,1
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9 The ‘lead’ in a pencil is made of a mixture of graphite and clay.

‘lead’

When the percentage of graphite is increased, the pencil moves across the paper more easily.

Which statement explains this observation?

o O w »

Graphite has a high melting point.
Graphite is a form of carbon
Graphite is a lubricant.

Graphite is a non-metal.

10 A covalent molecule M contains a total of four shared electrons.

What is M?

A

B
Cc
D

ammonia, NH3
hydrogen chloride, HCI
methane, CH4

water, H,O

11 Which diagram represents a solid alloy?
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12 The diagram shows three balloons filled with different gases.

100 cn?®
of
carbon
dioxide

100 cm?® 100 cm?®

of of
oxygen nitrogen

Which statements about the gases in the balloons are correct?
1. The number of moles of gases in the three balloons is different.
2. The number of molecules in the three balloons is the same.

3. The mass of gases in the three balloons is different.

1 and 2 only

A

B 1and3only
C 2and3only
D

1,2and 3

13 Chlorine gas is a severe irritant to the eyes and respiratory system. The maximum safe toleration of
chlorine gas in air is 0.005 mg/dm?.

How many molecules of chlorine gas are present in 1 dm? of air at this toleration level?

A 0.005+1000x 1+71 x(6x10%)
B 0.005+71 x (6x10%)
C 0.005+(Bx10%) x 71

D 0.005+1000 x71 x(6x10%2)
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14 in an experiment, 12.0 cm?® of propane and 18.0 cm? of butane are mixed and ignited with a surplus of
oxygen, and then allowed to cool to room temperature. The remaining gas is made to flow through an
aqueous solution of sodium hydroxide.

What is the volume of gas absorbed by the alkali?

36.0 cm?®
72.0 cm?

108 cm?

o O w »

216 cm?

15 The compound S»0- reacts with water to produce sulfuric acid and oxygen gas.
28,07 + 4H,0 — 4H,S04 + O2
What volume of oxygen, measured at room temperature and pressure, is evolved when 0.704 g of
S,0y reacts with excess water?
0.0240 dm?®
0.0480 dm?®

0.0960 dm?

o O w »

0.192 dm?®

16 The equation for the reduction of iron ore in the blast furnace is shown below. When 60 tonnes of the
iron ore was reduced, 21 tonnes of molten iron was produced.

Fe,O3; + 3CO — 2Fe + 3CO;

What is the percentage yield of this purification process?

25 %
50 %

75 %

o O w »

100 %
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17

18

19

20

What is the relative molecular mass of propanoic acid?

A 58
B 60
C 74
D 88

Which statement about a dilute solution of a strong acid, HX, is incorrect?
A The solution contains hydroxide ions.

B The solution contains a low concentration of HX molecules.

C The solution contains more water molecules than hydrogen ions.

D The solution turns blue litmus paper red.

Which equation shows the most suitable reaction for making lead(ll) sulfate?
A Pb + H2S0; — PbSO4 + H2

B PbCOs; + H2SO4 — PbSO4 + CO2 + H20

C Pb(NO3)2 + H2SO4 — PbSO4 + 2HNO3

D PbCh + H2S0O4 — PbSO4 + 2HC/

Solid P conducts electricity and has a high melting point.

When solid P is warmed with excess dilute hydrochloric acid, it partially dissolves leaving behind a

residue.

What is P?

A brass
B copper(ll) oxide
C graphite

D iron
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21 Which process is a redox reaction?
A formation of ammonium sulfate from aqueous ammonia and sulfuric acid.
B formation of calcium oxide from calcium carbonate

C formation of silver chloride from aqueous silver nitrate and aqueous sodium
chloride

D formation of sulfuric acid from sulfur dioxide

22 Which row shows the waste products released from the exhaust of a vehicle powered using a hydrogen—
oxygen fuel cell?

23 Which pair of electrolyte and electrodes will not result in a change in the concentration of the solution

carbon dioxide | oxides of nitrogen water
A v v v
B x v v
C v x x
D x x v

during electrolysis?

electrolyte electrodes
A | copper(ll) nitrate carbon
B | copper(ll) nitrate copper
Cc sodium nitrate carbon
D sodium nitrate copper
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24 Two cells were set up as shown in the diagram. The arrows show the direction of electron flow in the
external circuits.

— —
metal X l metal Y metal Y l metal Z
dilute
sulfuric
iy el

metal X metal Y metal Z
A copper silver zinc
B silver copper zinc
C silver zinc copper
D zinc copper silver

25 Period 3 of the Periodic Table is shown.

Na|Mg|Al|Si| P |S |Cl|Ar

What increases from Na to Ar across Period 3?

A density

B melting point

C non-metallic character

D the number of electron shells

26 The element with proton number 12 has similar chemical properties to the element with which proton

number?
A 2

B 11
C 20
D 24
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27 A coil of clean copper wire is suspended in a beaker of aqueous silver nitrate. Crystals of silver are
deposited on the copper wire.

Which statement is not correct?

The copper is oxidised.
The solution turns blue.

The total mass of the crystals of silver increases gradually.

o O w >

The total number of positive ions in the solution is unchanged.

28 Metals W, X, Y and Z are reacted with dilute hydrochloric acid. The oxides of metals W, X, Y and Z are
heated with carbon. The results are shown.

reaction w X b Z
metal + dilute fizzin fizzin violent fizzin no reaction
hydrochloric acid 9 9 9
metal oxide + no reaction mictal no reaction metal
carbon and heat produced produced

What is the order of reactivity of the metals?

most reactive > least reactive
A Y W X z
B Y X W z
Cc z W X Y
D z X W Y
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29 The diagrams show experiments involving the rusting of iron.

test-tube P test-tube Q test-tube R
N r ~ 4 ~ ¥
oil
L iron nail
Vs S ‘
[ - 6
~water “~water boiled to — anhydrous
remove the air calcium chloride
to dry the air

A student predicted the following results.
1 Intest-tube P, the iron nails rust.
2 Intest-tube Q, the iron nails do not rust.
3 Intest-tube R, the iron nails do not rust.
Which predictions are correct?
A 1and2only
B 1and3only
C 2and3only
D

1,2and 3

30 The formation of hydrogen iodide from hydrogen and iodine is an endothermic reaction.
H-H + I-I — H-T + H-I
What may be deduced from this information?
A The number of bonds broken is greater than the number of bonds formed.
B The formation of H-I bonds absorbs energy.
C The products possess less energy than the reactants.
D

The total energy change in bond formation is less than that in bond breaking.
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31 Curve A was generated by monitoring the breakdown of 100 cm?® of 1.0 mol/dm?® hydrogen peroxide
through the use of manganese(lV) oxide catalyst according to the equation:

2H,0; — 2H20 + O3

What change in the initial experimental setup would produce curve B?

A

/’_—_—_E\

volume of
oxygen
formed

0
0 time

\

adding more deionised water
increasing the temperature at which the experiment was conducted

adding some 0.1 mol/dm® hydrogen peroxide

o O w >

adding more manganese(lV) oxide

32 How many of the following processes will lead to an increase in greenhouse gas emissions?
e decomposition of vegetation
o fermentation of glucose
e photosynthesis
e polymerisation

e respiration

A 1
B 2
c 3
D 4
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33 Statement 1: The burning of fossil fuels containing sulfur is a cause of ‘acid rain’.
Statement 2: Acid rain is formed from sulfur dioxide which is produced when sulfur compounds burn.
Which of the following is true?
A Both statements are correct and statement 2 explains statement 1.
B Both statements are correct, but statement 2 does not explain statement 1.
C Statement 1 is correct but statement 2 is incorrect.
D

Statement 2 is correct but statement 1 is incorrect.

34 Octane is a hydrocarbon found in petrol.
Which statement about octane is correct?
A It can be polymerised.
B It decolourises aqueous bromine.
C It has a lower boiling point than methane.
D

It reacts with chlorine by substitution.

35 Which column describes ethane and which column describes ethene?

hydrocarbon
1 2 3 4
state at room temperature gas gas liquid liquid
reaction with oxygen burns burns burns burns
reaction with . decolourises . decolourises
) no reaction : no reaction :
aqueous bromine bromine bromine

1 (ethane) and 2 (ethene)

A

B 1 (ethane)and 3 (ethene)
C 2 (ethene) and 3 (ethane)
D

3 (ethane) and 4 (ethene)
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36 Five structural formulas of pentane, CsH12 are shown below.

o y
. H-C-H H-C-H H-C-H
g - i i
H-C-H H-C-H H-C———(ll*ﬂ H-C———C-H
H H
H-?—?—?-H H—?*H H-(l}-H H-(':—H
H R H H H H
1 2 3 -
y *.*
H-C-H H-C-H
) | | I B 8
H-((:——-C—('Z-H H-?-——C——-(I:-H
I
H-?-H H-('Z—H
H H
4 5

How many isomers of pentane are there?

A 2
B 3
cC 4
D 5

37 Which of the following equations represents a cracking reaction?
A C4Hg + Hy — CsHqo
B CaoHiz— CioH22 + 2CsH10
C CsH1206 — 2C2Hs0OH + 2CO;

D C4HyOH — C4Hg + HO

38 In the making of bubble tea, artificial flavours get their characteristic odour from various compounds,
particularly esters. Pear flavour can be obtained by reacting butanoic acid with pentanol.

What substances are found in the final mixture?

A CH3(CH2)2COO(CH2)sCHs and H.0

B CH3(CH2)sCOO(CH2)3CH3 and H20

C CHB3(CH2)2CO0O(CHz2)4sCHs, H20, CsH11OH and C3H;COOH
D

CH3(CH2)3COO(CH3)3CHs, H20, CsH11OH and C3H;COOH
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39 A student investigated the reaction of different vegetable oils with hydrogen. 100 cm? of hydrogen was
passed through 1 g samples of vegetable oils containing a suitable catalyst. The volume of hydrogen
remaining after each reaction was recorded.

vegetable oil volume of hydrogen remaining / cm?®
P 100
Q 87
R 63
S 0

Which vegetable oil(s) is/are unsaturated?
A Ponly

B QandR only

C Q,RandSonly
D

S only

40 Which polymer structure has the same linkages as Terylene?

{ (l:Hj clH" CH CH
A { T ? B c—c—o
Lol
0”Z oH :
CH, CH, O
1 ARl
¢ O_T_T_C D N—C—C—C
H H | |
n H H
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