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1 A student measured the rate of reaction between calcium carbonate and dilute hydrochloric
acid. A graph showing the volume of gas produced against time is shown.

volume
/cm?

time/seconds

Which apparatus was used to measure the variables shown on the graph?

A burette and stopwatch
B electronic balance and burette
C electronic balance and gas syringe

D gas syringe and stopwatch

2 The diagram below shows the apparatus used to obtain the gas carbon monoxide.

carbon
diIute/.25 Iumps/of charcoal monoxide
hydrochloric >
acid m
/ bttt R
heat
- _0‘~ -
calcium \
" carbonate solution W water

What is the main purpose of solution W?

A ltis to remove carbon dioxide from the gas.

B Itis to remove hydrogen chloride from the gas.
C ltis to remove nitrogen from the gas.

D Itis to remove water vapour from the gas.



3 The diagram below shows the chromatogram of some metal ions during an investigation.

Which spot corresponds to Cu?* if it has a R value of 0.4?

4
414 —solvent front
Oz
2.4cm
3.0cm
4.0cm Ox
1.2cm
0.8cm

|O.4cm
v < start line

A B C D

4  Which reagent(s) can be used to distinguish between aqueous zinc nitrate and aqueous
calcium chloride?

1 aqueous sodium carbonate

2 aqueous lead(II) nitrate

3 dilute sulfuric acid
A 1 only B 1and 3
C 2and 3 D 1,2and 3
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5

The table shows the melting points and boiling points of some substances.

substance melting point / °C boiling point / °C
S 8 79
T 660 1314
U -3 105
\% -185 -84

Which statement on the physical state of the substance is correct?

S is a solid at 25 °C.
T is a liquid at 25 °C.
Uis agasat 100 °C.
Vis a gas at 100 °C.

o o w »

Which set of three particles have the same total number of electrons?
A cr Brm I

B F Ne Na'

C k' ca® bBr

D Li* Na* K

Unknown elements X and Y form an ionic compound XoY.

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

atom X atomY
A 21 2,6
B 2,2 2,6
Cc 2,2 2,7
D 2,6 21




10

Silicon carbide has a similar structure to diamond.

What are the advantage(s) of using a silicon carbide ceramic compound instead of steel?

1 Silicon carbide has a higher melting point.

2 Silicon carbide is more resistant to oxidation.

3 Silicon carbide is less likely to deform under compression.
A 1 only B 1 and 2 only
C 2 and 3 only D 1,2and 3

The diagram shows three balloons filled with different gases.

100 cm?®
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.

A 1and 2 B 1and 3

C 2and 3 D 1,2and 3

An oxide of titanium is used as a white pigment for paint. 32 g of this oxide was found to contain
19.2 g of titanium.

What is the empirical formula of the pigment?

A TiO B TiO

C Ti20 D Ti203
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12

The equation for the reduction of iron ore in the blast furnace is shown below.

Fe203 + 3CO > 2Fe + 3CO2
When 60 tonnes of the iron ore was reduced, 21 tonnes of molten iron was produced.
What is the percentage yield of this purification process?

A 25% B 50 %

o 75 % D 100 %

On adding aqueous lead(II) nitrate to aqueous potassium iodide, a precipitate is immediately
formed.

Pb*(aq) + 2I(aq) > Pbla(s)

A student decided to add various volumes of 1.0 mol/dm?® aqueous lead(Il) nitrate to 5 cm® of
1.0 mol/dm?® aqueous potassium iodide. Each time, she centrifuged the mixture and measured
the height of the precipitate formed. Below are her results.

height of
precipitate
formed test-tube
X

o ] ;

Volume of lead(ll) nitrate added / cm®

What is the minimum volume of lead(Il) nitrate that the student used in test-tube X to produce
the maximum height of the precipitate?

A 1.0 cm?® B 25cm?

Cc 5.0 cm?® D 10.0 cm?®



13 216 g of silver is deposited when an electric current is passed through a solution of silver nitrate
using graphite electrodes.

What is the mass of magnesium formed when the same amount of current is passed through
molten magnesium chloride using graphite electrodes?

A 24g B 48g

cC 729 D 9g

14  Which pair of electrolyte and electrodes will not result in a change in the concentration of the
solution during electrolysis?

electrolyte electrodes
A copper(II) nitrate carbon
B copper(II) nitrate copper
Cc sodium nitrate carbon
D sodium nitrate copper

15 Two cells were set up as shown in the diagram. The arrows show the direction of electron
flow in the external circuits.

metal X metal Y metal Y metal Z

dilute
sulfuric
acid

Which set of metals would give the electron flows in the directions shown?

metal X metal Y metal Z
A copper silver zinc
B silver copper zinc
C silver zinc copper
D zinc copper silver
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16  Which statement is true about the formation of water shown?

17

18

H2 (g) + 2 02 (g) 2 H20(g)

A The energy content of the products is 244 kJ.

A H =-244 kJ/mol

B  The energy content of the products is 244 kJ greater than that of the reactants.

C 244 kJ of energy is given out when one mole of water is formed.

D 244 kJ of energy is given out because more energy is involved in bond-breaking.

The rate of reaction between excess calcium carbonate and 1.0 mol/dm?® hydrochloric acid was
determined by collecting the carbon dioxide gas released.

How would the volume of carbon dioxide collected and the rate of reaction change if the
experiment was repeated using the same mass of calcium carbonate but half the volume of
hydrochloric acid which has a concentration of 2.0 mol/dm3?

volume of carbon dioxide collected

rate of reaction

greater
greater

remain the same

o o0 m »

remain the same

faster
slower

faster

slower

Copper(II) oxide catalyses the decomposition of aqueous hydrogen peroxide to give oxygen
and water. In a laboratory experiment, aqueous hydrogen peroxide was shaken with copper(II)

oxide in a test-tube.

What can be observed in the test-tube when the reaction was completed?

A  ablue solution

B a black solid and a colourless liquid

C alight blue precipitate and a colourless liquid

D areddish-brown solid and a colourless liquid



19 When ammonia is converted into nitric acid on a commercial scale, the following reactions can

20

21

occur.

In which reaction does the greatest change in oxidation number of the nitrogen occur?

4NH3 + 502 — 4NO + 6H20
2NO + O2 — 2NO2

3NO: + H20 — 2HNO3 + NO
4NO:2 + O2 + 2H20 — 4HNO3

o o w »

Small portions of aqueous potassium iodide and acidified aqueous potassium manganate(VII)
were added to three solutions. The colour changes seen are shown in the table.

solution number potassium iodide potassium manganate(VII)
1 colourless to brown purple to colourless
2 no change purple to colourless
3 colourless to brown no change

Which solutions contained an oxidising agent?

A 1and 2 B 1and 3

C 2and 3 D 1,2and 3

Q is a mixture of two white solids. When dilute hydrochloric acid is added to Q, a colourless gas
is evolved. Some, but not all, of the mixture dissolves even though the acid is added in excess.

Which mixture could be Q?

A barium nitrate and calcium hydroxide
B  barium sulfate and calcium carbonate
C calcium carbonate and magnesium sulfate

D calcium hydroxide and magnesium carbonate
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22  Which of the following combinations of reactants is most suitable in the preparation of the given

salt?
reactants salt
A calcium carbonate and sulfuric acid calcium sulfate
B copper(Il) oxide and hydrochloric acid copper(II) chloride
Cc magnesium nitrate and sulfuric acid magnesium sulfate
D zinc and carbonic acid zinc carbonate

23 Anelement T burns in oxygen to produce an oxide which, when shaken with water, gives a
solution with a pH less than 7.

Which could be element T?

A calcium B hydrogen

C sodium D sulfur

24 Elements X and Y are in Group VII of the Periodic Table.
X is a liquid at room temperature. Y is a solid at room temperature.
Which statement(s) is/are correct?

1 Atoms of X have more protons than atoms of Y.
2 X displaces Y from aqueous solutions of Y~ ions.
3 Y has a darker colour intensity than X.

A 1 only B 1and 2

C 2and 3 D 1,2and 3

25 Which statement about the elements across Period 3 in the Periodic Table is correct?
A  Elements become more metallic with increasing atomic number.
B Elements have similar chemical properties.
C The number of valence electrons in the atom of each element increases.

D The oxides of each element changes from acidic to basic.



11

26 In the manufacturing of iron in the blast furnace, what are the main gases that escape from the
top of the blast furnace?

A carbon dioxide, oxygen and sulfur dioxide
B  carbon monoxide, carbon dioxide and nitrogen
C  carbon monoxide, sulfur dioxide and hydrogen

D nitrogen, oxygen and hydrogen

27 A piece of calcium metal is added to a beaker of aqueous copper(Il) sulfate solution.

Which observations can be made from the reaction?

1 Effervescence is observed.

2 Reddish-brown deposit is formed.

3 Blue solution fades in colour.
A 1 and 2 only B 1 and 3 only
C 2 and 3 only D 1,2and 3

28 Four experiments of rusting are shown.

1 2 3 4

3 r A Ar A Ar \V r
— T oil —

——dry air - :%—tap water = —boiled tap . :—,—tap water
15°C -~ | 15°C | water15°C 1 25°C
&—paper-clip %— paper-clip %— paper-clip %— paper-clip
not rusty rusts not rusty rusts
after 1 week after 1 week after 1 week after 1 week

Which two experiments can be used to show that oxygen is needed for iron to rust?

A 1and 3 B 1and 4

C 2and 3 D 2 and 4
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29

30

31

32

Which gas cannot be removed from the exhaust gases of a petrol powered car by its catalytic
converter?

A carbon dioxide B carbon monoxide

Cc hydrocarbons D nitrogen dioxide

In the past, CFC compounds were used as aerosol propellants. The structure of one CFC
compound is shown.

Cl

m—0O—0
m—O0—0Q
=y

Which element(s) in this compound can cause a depletion of ozone?

A carbon only B chlorine only

C fluorine only D chlorine and fluorine

Which change(s) will increase the yield of ammonia formed in the Haber Process?
1 increasing the pressure
2 increasing the temperature
3 adding finely-divided iron

A 1 only B 1and 2

C 2and 3 D 1,2and 3

The diagram shows the fractional distillation of crude oil.

Which fraction is most likely to undergo cracking so as to increase the supply of kerosene?

crude [~~~
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33  Which pair of compounds belong to the same homologous series?
A CH3;CHs and CH3CH.CHj3
B CH3CH;OH and CH3OCH,CH3
C CH3CH:0OH and CH.CHCH:OH

D CH,CHCH2CH; and CH3CH,CH.>CHj;

34  Which product can be formed when chlorine gas is bubbled through butene?

A B
T o7
| |
H-C—C—C-—H H-C—C Cl
R o
H_c—H" H—c—H"
| |
H H
C D
R S o
H-C—C—C—C—H H_?_(’:_?_T_H
| | |
H él H H oo ¢

35 Butane undergoes a reaction as shown.

butane catalyst butene + hydrogen
and heat
What is the type of reaction?
A addition B combustion
C cracking D substitution
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36 The diagram shows the structural formula of maleic acid.

H\ /
C—=C

/ \&O
C C

-z
© \OH HO/

H

Which statements about maleic acid are correct?
1 It can decolourise aqueous bromine.
2 It can react with calcium carbonate to produce a gas.
3 It can undergo condensation polymerisation with diamine monomers.
4 It can turn acidified potassium manganate(VII) from purple to colourless.

A 1,2and 3 B 1,2and 4

C 1,3and 4 D 2,3and 4

37 Butan-1,3-diene forms a polymer according to the equation below.
nCH,=CH-CH=CH. > [CH2-CH=CH-CH>],

Which row correctly states the characteristic of the monomer and polymer?

monomer polymer
A saturated saturated addition polymer
B saturated saturated condensation polymer
Cc unsaturated unsaturated addition polymer
D unsaturated unsaturated condensation polymer

38 The polymer, poly(ethene) is formed from the monomer, ethene.
What do poly(ethene) and ethene have in common?
1 chemical properties
2 empirical formula
3 percentage composition
4 relative molecular mass

A 1and 2 B 1and 4

C 2and 3 D 3and4
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39 The amino acids aspartic acid and glutamic acid can react with each other to form amide

linkages.
?OOH
%OOH HzN—(ll—H
HZN_Cl_H CI:HZ
T CH.
COOH COOH
aspartic acid glutamic acid

What is the maximum number of different compounds, each containing one amide linkage,
that can be formed from one molecule of aspartic acid and one molecule of glutamic acid?

A 2 B 4

o 6 D 8

40 Which pair of monomers can react together to form a polyester?

A |.|| |.I|
H—v:::—flz—cl*.—o—H + COOH
H H
B H H
H—=0—C—-C—0—H + (I OH
H H
’ 20N g
H—O0—C—C—C—C—Cl + HO OH
[
H H
D CI} H I:IZI:
H—O —C—C—C—C-0—H 4+ HO COOH
H H

End of paper
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