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1 A student compares compound X in the solid, liquid and gaseous states.
Which statement about compound X is correct?

A molecule of gas X has a lower mass than a molecule of liquid X.
Energy is released when X changes from liquid to solid state.
Liquid X is at a lower temperature than solid X.

Molecules of gas X move by sliding over one another.

OO w>»

2 Two beakers, each containing a different gas, were inverted over a porous pot containing gas as
shown in the set-up below.

beaker
gas 1 — —— gas 2
porous pot —] —— porous pot
/
manometer water

Which pair of gases will cause the water level at U to rise?

gas 1 gas 2
A carbon dioxide nitrogen
B carbon monoxide methane
C methane chlorine
D nitrogen carbon monoxide

3 A student carries out an experiment to determine the rate of reaction when 20 cm?® of aqueous
hydrogen peroxide decomposes to form oxygen gas and water.

Which set of apparatus would she need to carry out the experiment?

beaker, conical flask, gas syringe, measuring cylinder

conical flask, electronic mass balance, measuring cylinder, thermometer
conical flask, gas syringe, measuring cylinder, stopwatch

conical flask, gas syringe, stopwatch, thermometer

oo w>»
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Which experimental procedure can be used to prepare and collect a sample of dry ammonia gas
in the laboratory?

preparation

drying

collection

add concentrated
hydrochloric acid to
manganese(lV) oxide

heat lead(ll) nitrate

warm a mixture of sodium
hydroxide and ammonium
chloride

warm a mixture of
potassium hydroxide and
ammonium chloride

pass the gas through
concentrated sulfuric acid

pass the gas through
calcium oxide

pass the gas through
concentrated sulfuric acid

pass the gas through
calcium oxide

displacement of water

displacement of water

downward delivery

upward delivery

A liquid mixture contains methylbenzene and aqueous copper(ll) sulfate. Methylbenzene is
insoluble in water and it boils at 111 °C.

Which two steps would you use to obtain pure samples of liquid methylbenzene and copper(ll)

sulfate crystals from the mixture?

oo w>»

step 1 step 2
crystallisation fractional distillation
evaporation use a separating funnel

simple distillation
use a separating funnel

evaporation
crystallisation

Which is the best method to obtain graphite powder from a mixture of graphite and aluminium
oxide powder?

OO m>»

Dissolve the mixture in water then filter.

Heat the mixture so that the oxide will sublime.

Warm the mixture with carbon monoxide and then filter.
Warm the mixture with sodium hydroxide and then filter.
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7 Samples of canned apricots, beans, corn and tomatoes were tested for additives using
chromatography. The chromatograms were compared with those of three artificial additives, R,
S and T. The results are shown.

o)
o
o]
o
o o
apricotls beans corn  tomatoes

artificial additives

Which canned food does not contain any of the three artificial additives?

apricot
beans
corn
tomatoes

OO w>»

8 Which diagram best represents nitrogen and oxygen in a sample of air?

A

B

c

S
P PO

o o
‘0020..

b e

o
o ©®

key: . - nitrogen atom O - oxygen atom

9 A sample of a white crystalline solid is heated in the absence of oxygen. It melts sharply at
120 °C but on further heating, smoky fumes and a black solid were observed.

What can be concluded about the white crystalline solid?

A It is a compound that decomposed to form simpler substances.

It is @ mixture known as a hydrated salt.

B
C It is a pure substance that combusted to form two products only.
D It is an element that decomposed to form simpler substances.
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10

11

12

13

Three elements W, X and Y have consecutive, increasing proton numbers. It is known that
element Y is a noble gas.

Which is the symbol for an ion of element W?

W_
w2
W+

w2

oo w>»

Carbon has two main isotopes, '°C and '*C. A sample being studied is known to contain both
carbon isotopes and the relative atomic mass of carbon in the molecule is 12.2.

What is the ratio of '°C to *C?

oOomw>
APOW-
DN a N

Asbestos was commonly used in building and construction materials in the past. The diagram
shows a simplified structure of asbestos.

NS NSNS
/Si /Si Si\
SN NN\
Mg?* Mg?* Mg?*
Which is a likely property of asbestos?
A It conducts electricity in the solid state.
B It has a high melting point.
C It has a low boiling point.
D It has low density.

Rubidium is in Group | of the Periodic Table.

Which row correctly shows the properties of rubidium chloride?

chemical formula melting point/ °C solubility in water
A RbC/ 69 insoluble
B RbC/ 690 soluble
Cc RbC/ 69 soluble
D RbC/ 690 insoluble
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14

15

16

17

When heated, two moles of Z give one mole of oxygen and two moles of chlorine.
What is the molecular formula of Z?

CIO;
CI,0
Cl202
Cl402

OO m>»

A molecule containing atoms of the elements X, Y and Z has the following structure.

Y2,
|
X
A R |
Y \
| I X—2
X X d
‘N - Y
Z: B y \2

Which row shows a likely combination of the elements?

X Y Z
A F Si P
B P Si F
Cc Si P F
D Si P Na

In which substance is each carbon atom covalently bonded to only three other atoms?

carbon dioxide
diamond
graphite
methane

oo w>»

Which organic compound has the greatest percentage by mass of carbon?

CH4
C2Hs
CsHs
CsH1206

oo w>»
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18

19

20

21

A student carried out an experiment to determine the value of x in the formula MgSO4.xH20O. She
weighed a sample of MgS04.xH20, heated it to drive off the water and then weighed it again.
The experimental data is shown in the table.

mass of MgS04.xH20/ g 2.46
mass of MgSO; after heating/ g 1.20

What is the value of x?

oo w>»
~Na AN

When iron(lll) oxide is reduced in a blast furnace, iron is formed. The equation for the reaction is
as shown.

Fe20s(s) + 3CO(g) = 2Fe(/) + 3CO2(q)
80 kg of iron(lll) oxide was reduced and 49 kg of iron was obtained.

What is the percentage yield of iron obtained from this reaction?

A 43.8%
B 61.3%
C 81.6%
D 87.5%

Pure gold can be extracted when dicyanoaurate ions, Au(CN)?, undergoes a reaction with zinc
metal.

If 83.0 g of dicyanoaurate ions reacts completely with 10.8 g of zinc metal, what is the molar ratio
of dicyanoaurate ions to zinc in this reaction?

13
1
1
0:

oo w>»
= NN

1

Powdered calcium carbonate reacts with dilute hydrochloric acid to produce calcium chloride,
water and carbon dioxide.

Which is the correct ionic equation for this reaction?

A  Ca*(aq) + COs*(aq) + 2H*(aq) — Ca®'(aq) + H20(l) + CO2(qg)
B  CaCOs(s) + 2H*(aq) — Ca?*(aq) + H20(/) + CO2(g)

C CaCoOs(s) + 2HCl(aq) — CaClx(aq) + H20(/) + CO2(g)

D  COs*(aq) + 2H"(aq) — H20(/) + CO(g)

7 [Turn over
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22

23

24

25

Zinc oxide was added separately to warm dilute solutions of an acid and an alkali.

Which row gives the correct observations?

acid alkali
A no reaction no reaction
B no reaction salt formed
C salt formed no reaction
D salt formed salt formed

Different volumes of aqueous potassium hydroxide and sulfuric acid of equal concentration are
mixed in a styrofoam cup.

Which combination of volumes of each solution would give the greatest temperature rise?

volume of potassium hydroxide/ cm® volume of sulfuric acid/ cm®
A 20.0 40.0
B 30.0 30.0
Cc 40.0 20.0
D 45.0 15.0

Substance Q is an aqueous solution containing three different ions.

Some tests are carried out on Q, and the observations made are shown in the table.

test observation

A mixture of blue precipitate and white precipitate
forms. Both precipitates dissolve in excess
aqueous ammonia to give a dark blue solution.

To 2 cm?® of Q, add aqueous ammonia
dropwise until it is in excess

To 1 cm? of Q, add an equal volume of
dilute nitric acid, and then a few drops A yellow precipitate forms.
of aqueous silver nitrate

What are the ions present in Q?

APt Cu?, CI
Cu?*, Zn?, I
Fe?*, Zn?', I-
Cu?, Pb?, I

OO m>»

Excess dilute sulfuric acid is added to separate solutions of barium hydroxide and
barium chloride.

Which statement is correct about both reactions?

A gas is evolved.

A precipitate is formed.

The pH of the resulting solution is 7.
Water is formed.

OO mw>
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26 Which is not a redox reaction?

A ALOs(s) + 3H2S04(aq) — AlL(SO4)s(aq) + 3H0(/)
B CHa(g) + 202(g) — CO2(g) + 2H20(g)

C Fe?(aq) + Zn(s) — Fe(s) + Zn**(aq)

D  Zn(s) + H2SO4(aq) — ZnS04(aq) + Hz(g)

27  Which compound contains hydrogen with oxidation state —17?

H.O
H202
NaH
NaOH

oo w>»

28 Alarge volume of copper(ll) sulfate solution is left in an iron container overnight.
Which statement describes the observation after one day?

Atmospheric oxygen reacts with the copper(ll) sulfate to give black copper(ll) oxide.
Some fine iron particles are formed in the solution.

The part of the container in contact with the solution is coated with copper.

The solution evaporates completely and some copper(ll) sulfate crystals are left behind.

oo w>»

29 Magnalium is an alloy of aluminium (85%) and magnesium (15%). Some properties of magnalium
are listed below.

Which property of magnalium is not a reason for its use in the construction of aircraft?
A It conducts heat and electricity.
It is less dense than aluminium.

B
C It is stronger than aluminium or magnesium.
D It is covered by a layer of aluminium oxide.

30 Which row is correct for a simple cell and an electrolytic cell?

simple cell electrolytic cell
Anode is the positive electrode. Anode is the negative electrode.
Reduction occurs at the cathode. | Reduction occurs at the cathode.
Cathode is the negative electrode. | Anode is the positive electrode.
Oxidation occurs at the anode. Reduction occurs at the anode.

OO m>»
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31 The diagram shows the electrolysis of liquid X using inert electrodes.
liquid X —_ IT |

_I|¢

|

Which does not show the products formed at the electrodes and in the electrolyte?

gas produced at
cathode anode electrolyte
A hydrogen chlorine concentrated sodium chloride
B hydrogen chlorine concentrated hydrochloric acid
C hydrogen oxygen dilute copper(ll) chloride
D hydrogen oxygen dilute sulfuric acid

32 The table gives the atomic radii of some Group | elements (P, Q, R and S).

atomic radius/ pm
(1 pm=10"m)
231
152
248
186

element

wWI0VOT

Which row correctly arranges the elements in increasing order of melting points?

lowest highest
A P Q R S
B Q S P R
C R P S Q
D S R Q P

33  Which equation represents a halogen displacement reaction?

A Br+ Nal - NaBr + 1|

B Ck + 2NaBr — 2NaC/ + Br;
C F+NaCl/— NaF +C/

D |, +2NaF— 2Nal + F;

10
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34

35

36

The energy profile diagram of a reaction is shown.

energy
level

. . rogress of reaction
Which statement is correct? prog

A The value of x is the activation energy for the reverse reaction.

B The value of y would decrease in the presence of a catalyst.

C This reaction could be between sodium hydroxide and nitric acid.

D More energy was released in bond formation than energy absorbed in bond breaking.

The energy required to break the following bonds are as shown in the table.

bond energy required to break bond/ kJ /mol
F-F 158
H-H 436
H-F 556

Which can be deduced from the information provided above?

A Hydrogen fluoride molecules are the least stable compared to hydrogen and fluorine
molecules.

B Hydrogen gas is more reactive than fluorine gas.

C The bond in the fluorine molecule is the strongest compared to hydrogen and hydrogen
fluoride molecules.

D The energy produced when forming 1 mole of hydrogen fluoride from its elements is
259 kJ.

In the graph, curve | was obtained when 1 g of granulated zinc was reacted with an excess of
1 mol/dm?® hydrochloric acid at 50 °C.

A
volume of

hydrogen gas
produced/ cm®

» time/ s

Which change would produce curve I1?

lower the concentration of hydrochloric acid to 0.5 mol/dm?®
increase the temperature

reduce the pressure of the reacting mixture

use 1 g of zinc powder

OO m>»
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37 In autocatalysis, a chemical reaction is catalysed by one of its products. An example is the
reaction between oxalic acid, (COOH)., and acidified potassium manganate(VIl).

5(COOH), + 6H" + 2MnO,” — 2Mn”" + 10CO, + 8H,0

The reaction is very slow at room temperature, but it is catalysed by Mn’" ions that are produced
during the reaction.

Which graph correctly shows the changes in concentration of (COOH), as the reaction proceeds?

A B
concentration of (COOH), concentration of (COOH),
A A
time time
C D
concentration of (COOH), concentration of (COOH),
A
A
time time

38 Which method would not produce ammonia?

heating ammonium chloride with calcium hydroxide
heating ammonium sulfate with hydrochloric acid
heating ammonium sulfate with sodium hydroxide
heating concentrated aqueous ammonia

OO m>»
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39

40

In the past, chlorofluorocarbons (CFCs) were used as aerosol propellants. The structure of one
CFC is shown.

l

F C
||
F—C—C—H
|
F H
Which element in this compound can cause a depletion of ozone?

carbon
chlorine
fluorine
hydrogen

oo w>»

A catalytic converter in a car exhaust system converts pollutants into less harmful products.
Which conversion occurs in a catalytic converter?

carbon dioxide — carbon monoxide

nitrogen — nitrogen oxides

sulfur dioxide — calcium sulfite

unburnt hydrocarbons — carbon dioxide + water

oo m>»
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