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Which group of substances consists of mixtures only?

A air, petroleum and steel

B nylon, glucose and ethanol

C limestone, seawater and ozone
D

haematite, brass and sodium chloride

The graph (not drawn to scale) shows how the temperature of oxygen and nitrogen
changes when they are heated.

temperature / °C
A
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218 L /. /.
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At which temperature will there be two different states of matter in a mixture of oxygen
and nitrogen under similar conditions?

A -180°C B -200°C C -215°C D -220°C

A balloon filled with gas X is placed inside a beaker that is filled with gas Y as shown.
The balloon shrinks in size after a few hours.

X —]
YT after a few hours
balloon — >

Which could be the identities of gases X and Y?

X Y
A nitrogen ammonia
B ammonia argon
C argon oxygen
D oxygen nitrogen




An element J has a nucleon number of 45. The ion, J%*, contains 18 electrons.
How many neutrons are there in an atom of J?

A 18 B 21 C 24 D 45

Which statement describes the arrangement and movement of particles of sodium
hydroxide in water?

A lons are closely packed and does not move.
B lons are widely spaced and move randomly.
C Molecules are widely spaced and move randomly.
D Molecules are closely packed and move randomly.

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

What could elements X, Y and Z be?

X Y Z
A carbon sulfur hydrogen
B nitrogen silicon sulfur
c nitrogen silicon hydrogen
D silicon sulfur chlorine




7 The structures of atoms of elements L and M are shown.
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What is the mass of 1 mole of the compound formed by L and M?

A 11g B 12g C 23g D 30g

8 Graphane, an allotrope of carbon has a similar structure to graphite, except that it has
one hydrogen atom attached to each carbon as shown in the diagram.

O hydrogen atom
. carbon atom

Which of the properties listed below are properties of graphane?

1 It has a giant molecular structure.
2 It has a high melting point.
3 ltis ‘slippery’ in nature.
4 It conducts electricity in the solid state.
A 1,2and3
B 1,2and4
C 1,3and4
D 2,3and4
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Naphthalene is the main ingredient of mothballs. It contains 93.75 % of carbon and 6.25 %
of hydrogen.

If the relative molecular mass of naphthalene is 128, what is its molecular formula?
[relative atomic masses, A-: H, 1; C, 12]

A CH B CsH4 C CioHs D CioH1o

A pure hydrocarbon is used to heat homes.

When 10 cm? of the hydrocarbon is burned in 70 cm? of oxygen, the final gaseous mixture
contains 30 cm?® of carbon dioxide and 20 cm?® of unreacted oxygen. All gaseous volumes
are measured under identical conditions.

What is the chemical formula of the hydrocarbon?

[relative atomic masses, A;: H, 1; C, 12; O, 16]

A CaHe B CsHs C CGCsHs D C4Hio

The equation for the reduction of iron ore in the blast furnace is shown.
Fe:03 + 3CO — 2Fe + 3CO:
When 90 tonnes of the iron ore were reduced, 56 tonnes of molten iron were produced.
What is the percentage purity of the iron ore used?
[relative atomic masses, A, : C, 12; O, 16; Fe, 56]

A 111% B 422 % C 563% D 88.9%

What is the ionic equation for the reaction between sodium carbonate and sulfuric acid?

A H +OH —H0

2Na* + SO;%” — NazSOs
COs> + 2H* — CO, + H,0
2C035> + 2H" — 2CO; + Hz0

O 0O W
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The colour changes of a recently discovered indicator is shown in the table.

pH colour
0-35 red
3.5-5 green
5-14 purple

Which pair of substances could be distinguished by the new indicator?

A hydrochloric acid and ethanoic acid
aqueous sodium chloride and water

aqueous ammonia and aqueous sodium hydroxide

O 0O W

aqueous potassium nitrate and aqueous potassium hydroxide

Which statement about oxides is true?

A Nitrogen dioxide is a neutral oxide.
Zinc oxide dissolves readily in water to form an alkaline solution.

Copper(II) oxide reacts with dilute sulfuric acid to give a blue solution.

O 0O W

Carbon monoxide reacts with aqueous sodium hydroxide to form a salt and water.

A student recorded the following observations when he mixed two substances:
“no effervescence, solution changes colour, no precipitate forms”
Which two substances could have been used?

A dilute nitric acid and lead(II) carbonate
dilute hydrochloric acid and iron(II) oxide

aqueous sodium hydroxide and dilute sulfuric acid

O 0O W

aqueous potassium chloride and aqueous silver nitrate



16 A sample of an alloy containing two metals was subjected to the following tests.

dilute sulfuric acid :
alloy »  solution P
a few drops of
aqueous ammonia
excess v
amolur)tt ?f aqueous ammonia precipitate
precipitate formed
decreases

What are the two metals present in the alloy?

A iron and zinc
iron and lead

iron and copper

O O W

copper and zinc

17  Which salts are best prepared by adding excess acid to an insoluble base?

A magnesium chloride, zinc sulfate, lead(II) nitrate
sodium chloride, copper(Il) nitrate, calcium sulfate

copper(Il) carbonate, barium sulfate, silver chloride

O O W

sodium chloride, ammonium nitrate, potassium sulfate

18 Hydrogen peroxide was added to separate test tubes containing aqueous potassium
iodide and aqueous acidified potassium manganate(VII). The iodide ions were oxidised
and the manganate(VII) ions are reduced.

What are the colour changes seen?

potassium iodide acidified potassium manganate(VII)
A brown to colourless purple to colourless
B brown to colourless colourless to purple
Cc colourless to brown purple to colourless
D colourless to brown colourless to purple
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A mineral, Jarosite, has the molecular formula KFe3(OH)s(SOa4)..
What is the oxidation state of iron in Jarosite?

A +2 B -2 C +3 D -3

A part of the Periodic Table is shown below. P, Q, R, S and T do not represent the actual
symbols of the elements.

Group
I Il 1] v Vv VI Vil 0
1 P
period 2 Q R S
3 T

Which statement is correct?

A T is a strong oxidising agent.
R forms an ionic compound with S.

P has eight electrons in its outermost shell.

O 0O W

The metallic character of the elements in period 2 increases from Q to S.

Rubidium, Rb, is an element in the same group of the Periodic Table as lithium, sodium
and potassium.

Which statement about rubidium is correct?

A It forms an insoluble hydroxide.

B Its melting point is lower than lithium.

C It reacts slowly with water at room temperature.
D

It can be produced during the electrolysis of aqueous rubidium chloride.
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Excess zinc is added into a solution containing magnesium nitrate and copper(II) chloride.

After the reaction, the mixture is filtered.
Which cations would be present in the filtrate?
1 Cu®

2 M92+
3 Zn*

oo w >

1 and 2 only
1 and 3 only
2 and 3 only
1,2and 3

Equal masses of three different metal carbonates were placed in separate open crucibles
and heated for two minutes.

Which graph shows what happens to the mass of the crucible and its contents?

mass

mass

time

mass

mass

B
N
CaCOs;
FeCO;
PbCO3
time >
D

time
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A liquid X reacts with solid Y to form a gas.

Which two diagrams show suitable methods for investigating the speed of the reaction?

1 2
stopper cotton wool
X X
Y Y
balance balance
3 4
Stopper cotton wool
X X
Y Y
A 1and3 B 1and4
C 2and3 D 2and4

A student investigates the rate of reaction between copper(Il) carbonate and excess nitric
acid. The volume of carbon dioxide gas given off in the reaction is measured over time.

The graph shows the results of two experiments, R and S.

A

volume of carbon
dioxide gas / cm® S

v

time/min
Which change in conditions would cause the difference between R and S?
A A catalyst is added in S only.

The temperature of the solution in R is lower than in S.

Half the volume of a more concentrated nitric acid is used in S than in R.

O O W

Twice the mass of less finely powdered copper(Il) carbonate used in R than in S.
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A reaction takes place in two stages:

Stage 1
S:0s% (aq) + 2l (aq) + 2Fe®’(aq) — 2S04*(aq) + 21 (aq) + 2Fe**(aq)

Stage 2
25042 (aq) + 2I(aq) + 2Fe*(aq) — 2S04 (aq) + lx(aq) + 2Fe**(aq)

Which ion is the catalyst in the reaction?

A Fe? B Fe* cC I D S04

Which statements about the Haber process are correct?
1 The catalyst used is a transition metal.
2 Unreacted nitrogen and hydrogen are circulated back into the system.
3 Both reactants are obtained from the fractional distillation of liquefied air.
4 The reaction is reversible and the yield achieved is only about 10 — 15%.
A 1and2only B 2and4only
C 1,2and4only D 1,3 and4only
The reaction between zinc and aqueous copper(Il) nitrate is exothermic.
Which energy level diagram represents the reaction?
A B
A A
Cu?* +Zn Zn%* + Cu
energy energy
Cu + Zn* Zn + Cu2*
C D
A A
Zn + Cu?* Zn?* + Cu
energy energy
Zn?* + Cu Zn + Cu*
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Which combination of electrode, electrolyte and products are correct?

12

electrode electrolyte product at product at
the anode the cathode
A carbon concentrated chlorine hydrogen
hydrochloric acid
B carbon concentrated sulfur hydrogen
sulfuric acid
C copper aqueous oxygen copper
copper(II) sulfate
D platinum aqueous hydrogen copper
copper(II) sulfate

During the electrolysis of an aqueous solution of a cerium salt, 70 g of cerium is deposited
at the cathode by 2 moles of electrons.

What is the formula of the cerium ion?
[relative atomic mass, A: Ce, 140]

A Ce'

In which cell will the light bulb be the dimmest?

Cu

Mg

B Ce** (03

Fe

Ag

Zn

Ce**

Fe

Zn
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A carbon dioxide
C

phosphorus(V) oxide

13

33 Four environmental problems are listed.

34

oo w >»

acid rain

A ON -

depletion of the ozone layer
presence of greenhouse gases
incomplete combustion of carbon compounds

B carbon monoxide

D sulfur dioxide

Which atmospheric pollutant is responsible for each problem?

Waste gases from a coal-burning power station are passed through powdered calcium
carbonate to reduce atmospheric pollution.

Which waste gas will not be removed by the powdered calcium carbonate?

1

2

3

4

chlorofluorocarbons

sulfur dioxide

carbon dioxide

carbon monoxide

carbon dioxide

carbon monoxide

sulfur dioxide

chlorofluorocarbons

sulfur dioxide

carbon dioxide

chlorofluorocarbons

carbon monoxide

sulfur dioxide

chlorofluorocarbons

carbon dioxide

carbon monoxide

The diagram below shows a reaction sequence.

X

Y

ethene

bitumen

A

ethanol

Z ethanoic acid
and water

Which processes describe the above reactions?

X Y V4
A cracking fermentation combustion
B cracking hydration oxidation
C distillation fermentation oxidation
D distillation hydration combustion
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35 The hydrocarbon shown is heated with hydrogen chloride gas under catalysed conditions.

36

H H H H H H
. |
H—C—C—C—C—C—C—C—H
| ]
H H H H
What compound could be formed during the reaction?
A B
H H H H H H H H H C H H H H
. .
H—C—C—C—C—C—C—C—H H—C—C—C—C—C—C—C—H
I I [ R I
H ¢ ¢ H H H H H H H H C H H
Cc D
H H H H H H H H H H Cl H H H
.
D S S Y PR Y N W VS Y Y
I O
A A

One substance responsible for the fragrance of roses is 2-phenylethanol.
The structure of the molecule is shown below.

H H
c—c¢ T T
H—-cC Cc—C—C—O0—H
N/
- H H
/ N\
H H

Which statement about this molecule is incorrect?

A ltis an unsaturated molecule.
It can decolourise aqueous bromine at room temperature.

It can undergo condensation polymerisation to form a polyester.

O 0O W

It can be oxidised by acidified potassium manganate(VIl) solution.
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Propanal is a member of a homologous series called the alkanals.
The chemical formula of propanal is CH;CH2CHO.

What is the general formula of alkanals?

A CnH3nCO B CnHZnCHO
C CnH2n+1CHO D CnH2n+1CH20H

The structure of citric acid is shown.

OH

@) | 0]
n =
C—CH, —C—CH,—C
HO~ 2 | 2 TNOH

A
HO ©O
How many moles of sodium hydroxide is needed to neutralise one mole of citric acid?

A 1 B 2 c 3 D 4

A section of a polymer is shown.

I—T—I
I
I—T—I
=
I

Which statement explains why this polymer should not be disposed by burning?

A It produces pollutants that can form acid rain.
The polymer does not burn well even at high temperature.

It is highly flammable and may cause an explosion during burning.

O 0O W

It produces pollutants such as carbon dioxide and carbon monoxide.
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40 Which compound cannot be prepared by reacting a carboxylic acid and an alcohol?

A i i
{ —C—+H24-C—
B O
H C//
- H H
\ .
o—(I:—(I:—H
H H
c o)
J
T Y
U
H H H
D H H O]
I 1/
H—C—C—C
AN
H H o)
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