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1 The diagram shows apparatus used to obtain a gas sample from a mixture of nitrogen,
carbon monoxide, carbon dioxide and ammonia.

gas sample

aqueous concentrated
potassium sulfuric acid
manganate(VIl)

Which gases would be present in the gas sample?

A carbon monoxide and ammonia only

B carbon monoxide and carbon dioxide only
C nitrogen and ammonia only

D  nitrogen and carbon dioxide only

2 A student is given 750 cm?® of a saturated solution containing a sodium salt S and
550 cm® of a saturated solution containing a potassium salt P. Both salts do not
decompose on heating.

Which apparatus must she use to enable her to determine which salt is more soluble?

%
( 0.00g \
2\
1 2 3 4 5 6

A 1,4 and 6

B 1,5and 6

C 1,2,3and 4

D 2,4,5and 6
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The graph shows the changes in temperature when a mixture containing equal volumes

of X (boiling point 78 °C) and Y (boiling point 108 °C) is heated and separated by
fractional distillation.

temperature / °C
s

time / min

Which section(s) describe(s) the concentration of vapours X and Y correctly?

section concentration of vapours
1 equal X and Y in the distilling flask
2 more X than Y in the condenser
3 more X than Y in the condenser
A 2 only
B 1 and 2 only
C 2 and 3 only
D 1,2and 3
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4 In a paper chromatography experiment involving some food colouring, two different
solvents X and Y were used on separate samples of the colouring. The two
chromatograms are shown.

___________ solvent front ----------{solvent front
O—¥e? 0
O Q—1-dyez
l.__ @ - |startline - ©---start line
Solvent X Solvent Y

Which statement can be deduced from the results?

Dye Z is equally soluble in solvent X and solvent Y.

Dye Z is more soluble in solvent Y than solvent X.

The distance dye Z travels depends on the amount of colouring used.
The distance dye Z travels depends on the solvent used.

ocOw>

5 Four substances 1 to 4 can be represented by the diagrams.

o
oo o OB O %
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O OON
1 2 3 4
A student described them as follows:
Substance Description

1 Mixture of elements

2 Molecules of a compound

3 Molecules of an element

4 Mixture of elements and compounds

Which substance(s) has/have been correctly described by the student?

A 1 only

B 4 only

C 2 and 4 only

D 1, 2 and 3 only

Learners who Share, Citizens who Care, Leaders who Dare
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6 Element J exists mostly as the isotope °1J, which makes up 77.8% of a sample of the
element. The other known isotope is >4J.

What is the relative atomic mass of element J?

A 51.7
B 51.9
C 52.5
D 53.4

7  The structural diagrams of two molecules, X2Y and ZY2, are shown.

xX2Y

S——=9

ZY2

Which diagram represents a molecule of a compound formed between X and Z?

A

S

@ o

8  Which substance could be graphite?

B

o—®—

melting point / °C

boiling point / °C

Electrical conductivity

when solid
A -52 -2 poor
B 98 883 good
C 648 1294 poor
D 3652 4827 good
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The table gives the proton and nucleon numbers of atoms P, Q, R and S.

atom proton number nucleon number
P 6 14
Q I 14
R 16 32
S 20 40

Which statement is true?

Atom P and atom Q are isotopes of the same element.

Atom P and atom R will combine to form a covalent compound.

Atom Q and atom S will form an ionic compound with the formula S,Q:s.
Atom S can form a diatomic molecule.

oOOw>

The diagrams show the structures of diamond and graphene, made up of carbon
atoms in different arrangements

diamond graphene

Which row shows the correct properties of diamond and graphene?

diamond graphene
A good electrical conductor poor electrical conductor
B poor electrical conductor poor electrical conductor
C high melting point high melting point
D low melting point high melting point

Chlorobutane, C4HoCl, can be made from butanol using the reaction shown.
C4HoOH + HCI — C4HoCl + H20
In an experiment, 20 g of butanol produced 24 g of chlorobutane.

What is the percentage yield of chlorobutane?
[M; of C4H9OH: 74; M, of C4HoCl: 92.5]

A 19.5%
B 48.0 %
C 55.3 %
D 96.0 %

Learners who Share, Citizens who Care, Leaders who Dare
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12 xcm? of gaseous hydrogen chloride, measured at room temperature and pressure, was

13

dissolved in water to make 200 cm? of hydrochloric acid. 20.0 cm? of the hydrochloric
acid prepared required 30.0 cm® of 0.1 mol/dm® sodium hydroxide for complete
neutralisation.

What is the value of x?

A 0.110 cm?®
B 1.10 cm3
C 72.0cm?®
D 720 cm?

Tin is extracted from its ore, SnOz2, by reducing it with carbon in a furnace. The equation
for the reaction is shown.

SnO2 + 2C — Sn + 2C0O2

What is the percentage purity of tin ore if 600 g of the tin ore is reduced to produce
82 g of tin?

[Ar of Sn: 119, M, of SnO2: 151]

A 82 y 151 < 100
119 600

B 82 X 000 x 100
119 151

D 119 y 600 % 100
82 151
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14 The diagram shows an electrolysis experiment using inert electrodes.

f
|I

agueous

copper(I1) sulfate ™ . dilute sulfuric acid

X  §

Which row indicates the concentration of the electrolytes in X and Y after some time?

X Y
A changes changes
B changes unchanged
C unchanged changes
D unchanged | unchanged

15 The diagram shows a simple cell.

voltmeter

wire

iron

lead

dilute sulfuric
— acid

“ e

Which half-equations best represent the reactions occurring at the positive and the
negative electrode?

negative electrode

positive electrode

Fe —>Fe® + 2e-

Pb? + 2e- —»Pb

Fe —>»Fe® + 2e-

2H+ + 2e- —» H,

2H+ + 2e- —» H>

Fe —» Fe? + 2e-

o0 mw >

Pb* + 2e- —»Pb

2H+ + 2e- —» H;
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16 The diagram shows crystals of copper(ll) sulfate, CuSO4.5H,0, being heated.

17

J
)

steam

heat

The copper(ll) sulfate crystals were noted to have changed colour during the heating.
Which two terms best describe the changes observed in the above diagram?

endothermic and dehydration
endothermic and hydration
exothermic and dehydration
exothermic and hydration

oO0Ow>

The diagrams show the energy profile diagrams of the same chemical reaction carried
out under 2 different conditions.

A A

energy energy

v
v

progress of reaction progress of reaction

Reaction 1 Reaction 2
Which statement is true?

Reaction 1 is exothermic and took place at a slower rate.

Reaction 1 is exothermic while reaction in Reaction 2 is endothermic.

Reaction 1 took place at a higher temperature and a faster rate than Reaction 2
Reaction 2 is endothermic and the concentrations of the reactants were lower.

oO0Ow>
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18 Gas P decomposes to form gas Q as shown in the equation.
xP — yQ

Two experiments are conducted to investigate how different temperatures affect the
rate of decomposition of gas P. The results of the experiments are shown.

temperature Ti temperature T2
Volume of gas/ cm?3 Volume of gas/ cm?®

4
| | AT ]| volume | = T
....... ofQ | 0 . ] N P
. volume T T volume
| S _— 4 ¢ 4 4 OfP - 4 - | _—— | OfP

0 > 0 -
0 time/ min 0 time/ min

Whichof the followingw is correct?

temperature
T1 is higher than T»
T is higher than T3
T is higher than T»
T is higher than Ty

O|0|w@| >
W W[N[N X
NN (W |w <

19 The thermometer shows the temperature at the start of the reaction in each beaker.

Which beaker shows the fastest rate of reaction?

M M @
wf
} 30°C f A 30°C+ ( ) ( 1 ’! (
20°Cj 20°C{
= - _—Z—‘g—_ ‘—2'-}1
1 g of marble powder 1 g of marble chips 1 g of marble chips 1 g of marble powder
in 200 cm3 of in 200 cm3 of in 200 cm3 of in 200 cm3 of
3 mol/dm?3 HCI 2 mol/dm3 HCI 2 mol/dm3 HCI 1 mol/dm3 HCI
A B C D
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A reaction can be represented by the following equation.

3Na2S03 + Cr207% + 8H+ — 3Na2S04 + 2Cr3* + 4H20

Which statement about the reaction is incorrect?

Na2SO0s is acting as a reducing agent.

The oxidation state of chromium is increased from -2 to +3.

The oxidation state of sulfur is increased from +4 to +6.
The reaction takes place in an acidic medium.

oOw>

Which equation shows the greatest change in oxidation number for nitrogen?

2NO + O, — 2NO»

3NO2 + H,O — 2HNO3 + NO
4NH3 + 50, — 4NO + 6H,0
4NH3z + 6NO — 5N, + 6H,0

OO0 >

Industrial ammonia is obtained by the Haber process.

N2(g) + 3H2(g) = 2NHs(g) AH = —92 kJ/mol

Which statement about the process is incorrect?

The hydrogen needed is obtained mainly by cracking of petroleum oil.

The industrial catalyst used is finely divided iron.
The reaction is endothermic, hence a temperature of 450 °C is used.

oO0Ow>

When performing an experiment, a student made the following observations.
1 The solution changes colour.
2 No bubbles of gas are formed.
3 No precipitate is formed.
Which pair of chemicals could the student have added together to obtain the
above observations?

A agueous calcium nitrate and aqueous ammonia

B aqueous lead(ll) nitrate and aqueous magnesium chloride

C dilute nitric acid and barium carbonate

D dilute nitric acid and copper(Il) oxide

Learners who Share, Citizens who Care, Leaders who Dare
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24 The graph shows how the pH changes in a reaction between an acid and an alkali.

14 ———o

pH 7 \

volume of solution
©  added/cm3

Which statements could be deduced from the graph?

1 An acid is added to a fixed volume of an alkali.

2 Only salt and water are present at part Z of the graph.
3 Neutralisation occurs at about pH 7.

A 1and 2
B 1and 3
C 2and 3
D all of the above

25 When dilute sulfuric acid and potassium hydroxide react, potassium hydrogen sulfate,

KHSO4, is formed first.
H2S04(aq) + KOH(aq) — KHSO4(aq) + H20(1)
Aqueous potassium hydrogen sulfate dissociates into ions.
KHSO4(aq) — K*(aq) + H*(aq) + SO+*~(aq)
If more potassium hydroxide is added, potassium sulfate can be formed.

KHSOu4(aq) + KOH(aq) — K2S0a4(aq) + H20(1)

Which results for these two salts, when tested with blue litmus paper and lead(ll) nitrate
solution are correct?

salt effect on blue litmus addition of lead(ll) nitrate solution

A KHSO4 no effect no precipitate

K2S04 no effect no precipitate
B KHSO4 turns red white precipitate

K2S04 no effect white precipitate
C KHSO4 no effect no precipitate

K2S04 turns red no precipitate
D KHSO4 turns red white precipitate

K2S04 turns red white precipitate

Learners who Share, Citizens who Care, Leaders who Dare
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26 Which is the best way to prepare barium sulfate, starting from barium carbonate?

27

28

29

A Add dilute sulfuric acid to barium carbonate and then filter.

B Add excess aqueous sodium sulfate to barium carbonate and then filter.

C Add excess nitric acid to barium carbonate followed by dilute sulfuric acid and
filter.

D Heat barium carbonate and then react the barium oxide with dilute sulfuric acid,
then filter.

The diagram shows the positions of elements R ,S, T, U and V in the Periodic Table.

Which statement is correct?

A T forms an ionic compound with U.

B The metallic character of Period 2 elements increases from S to U.
C The valence shell of an atom of R has an octet structure.

D V is a stronger reducing agent than S.

Which statement about the alkali metals is correct?

Their melting points decrease on descending the group
Their reactivities decrease on descending the group.
They form covalent bonds with Group VII elements.
They form oxides on reacting with water.

oO0Ow>

An inert gas X is used to fill weather balloons.

Which descriptions of X are correct?

number of valence structure of gas X
electron(s) in atoms of X
A 2 single atoms
B 2 diatomic molecules
C 8 single atoms
D 8 diatomic molecules

Learners who Share, Citizens who Care, Leaders who Dare
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30 A student conducted three experiments to compare the reactivities of four different
metals: copper, magnesium, metal Y and metal Z.

copper magnesium metal Y

Z+ Y2+ Cl.-12+
ions ions ions

A deposit was observed on the metal strip for each experiment.

How many metal(s) that are investigated will be able to react with aqueous hydrochloric
acid?

o0Ow>»
AwNR

31 The diagram shows a blast furnace used to extract iron from haematite.

1

Which statement about the method of extraction is correct?

Acidic impurities like sand are removed as slag which floats at T.
Haematite, coke, hot air and limestone are added into the furnace through S.

A

B

C Haematite is oxidised to iron by the carbon monoxide which forms inside the
furnace.

D

Limestone reduces haematite to iron and carbon dioxide.

Learners who Share, Citizens who Care, Leaders who Dare



15

32 The diagram shows a boat made from iron.

33

34

Some magnesium blocks are attached to the iron below the water line.

water line

~—— magnesium block

How does the magnesium stop the iron boat from rusting?

Magnesium corrodes in preference to the iron.

Magnesium forms an alloy with the iron.

Magnesium prevents oxygen in the water from reacting with iron.

Magnesium reacts to form a protective coating of magnesium oxide on the iron.

ocOw>

The diaaram shows ethanol burnina in a sealed jar.

ar — | —— jar

_ ethanol

The mass of one gas in the jar does not change.

Which gas is it?

A carbon dioxide
B nitrogen

C oxygen

D water

The following are statements about air pollutants.

1 Carbon monoxide is responsible for the production of acid rain.
2 Oxides of nitrogen are present in car exhausts.

3 Sulfur dioxide can be produced by the combustion of fossil fuels.
4 Methane causes global warming.

Which statements are correct?

A 1 and 2 only
B 3 and 4 only
C 2,3 and 4 only
D 1,2,3and 4

Learners who Share, Citizens who Care, Leaders who Dare
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Refer to the diagram to answer Questions 35 and 36.

35 The diagram shows a fractionating column used for the refining of crude oil.

36

37

crude oil 10
g
\l;_. S

Which statements about the fractions P, Q, R and S are correct?

Fraction P has the lowest viscosity.

Fraction P is more flammable than fraction Q.

Fraction S has a smaller range of boiling points than fraction R.
All four fractions contain a mixture of hydrocarbons.

A OWNPE

A 1 and 2 only
B 2 and 3 only
C 1 and 4 only
D 1,2 and 4 only

Which fraction is used for paving roads?

A Fraction P
B Fraction Q
C Fraction R
D Fraction S

0.4 mol of a polyunsaturated hydrocarbon was reacted with excess iodine until there
was no further reaction. It was found that the product had an increase of 305 g.

How many carbon-carbon double bonds did the hydrocarbon contain?

OO m>
g~ wN
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38 The structures of butenedioic acid and propenol are shown.

O HO H H
HO—C// C=—0 C:3=C|J—(I|J—O—H
HC =—CH H H H
butenedioic acid propenol

How many substance(s) can be used to distinguish between the two compounds?

e aqueous bromine
e copper(ll) carbonate
e acidified potassium manganate(VIl) solution

o0Ow>»
WN RO

39 The diagram shows the structural formula of pentene together with a simplified version
that most chemists use.

structural formula of pentene simplified version

by AV
H—C—=C C C—C—H

H H H H H

Benzene is a colourless and highly flammable hydrocarbon that is responsible for the
aroma around petrol stations due to a sweet smell the liquid gives out. The simplified
version of the structure of benzene is shown.

What is the empirical formula of benzene?

A CH

B CH2
C CoH
D CoHs

Learners who Share, Citizens who Care, Leaders who Dare
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40 Polyethenol is a new plastic, which is water soluble. This plastic is useful in hospitals
for keeping soiled laundry and thereby preventing infection. The dirty laundry is then
placed in the wash and the bag dissolves letting the washing out. The structure of
polyethenol is shown.

OH H OH H OH H
.
—+—C—C—C—C—C—C—
I
H H H H H H

What is the monomer unit for this polymer?

A B
OH\ /OH (I:}H i_|
AN H_[I:_(I:_H
H/ H H H
C D
H OH H OH
\ / | |
C=C H—i—C—H
/ N\ |
H H OH H
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