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READ THESE INSTRUCTIONS FIRST 

 

Write in soft pencil. 

Do not use staples, paper clips, glue or correction fluid. 

Write your name, Centre number and candidate number on the Answer Sheet in the spaces provided unless 
this has been done for you. 

DO NOT WRITE IN ANY BARCODES. 

 

There are forty questions on this paper. Answer all questions. For each question there are four possible 
answers A, B, C and D.  

Choose the one you consider correct and record your choice in soft pencil on the separate Answer Sheet. 

 

Read the instructions on the Answer Sheet very carefully. 

 
Each correct answer will score one mark. A mark will not be deducted for a wrong answer. 

Any rough working should be done in this booklet. 

A copy of the Periodic Table is printed on page 16. 

Electronic calculators may be used. 
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1 When measured under the same conditions, which gas diffuses at the same rate as nitrogen? 

A ammonia, NH3 

B carbon monoxide, CO 

C ethane, C2H6 

D oxygen, O2 
 
 
2 When calcium carbonate is added to dilute hydrochloric acid, carbon dioxide gas is released. 
 

Three sets of apparatus are shown. 
 

CaCO3(s)

+ HCl (aq) gas syringe

CaCO3(s)

+ HCl (aq)

water

measuring

cylinder

thistle

funnel

tap

funnel

1

3

2

0100.02

CaCO3(s)

+ HCl (aq)

cotton wool

 
 

Which sets of apparatus are suitable, together with a stopwatch, for following the rate of this 
reaction? 

A 1, 2 and 3 B 1 and 2 only C 2 only D 2 and 3 only 
 
 
3 Which statement is correct? 

A Carbon monoxide reduces sodium oxide to sodium. 

B During the electrolysis of copper(II) sulfate solution, hydrogen is liberated at the positive 
electrode. 

C Recycling aluminium conserves the Earth�s finite supply of haematite. 

D Iron oxide is reduced to iron in the blast furnace. 
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4 Benzene and cyclohexane are both flammable liquids. They are able to mix with each other 
without separating into two layers. They have very similar boiling points. It is difficult to separate a 
mixture of these two liquids by fractional distillation. 

 
Why is it difficult to separate a mixture of benzene and cyclohexane by fractional distillation? 

A They are both flammable. 

B They are both liquids. 

C They have very similar boiling points. 

D They mix with each other completely. 
 
 
5 The graph gives the melting points (m.p.) of mixtures of lead and tin. 
 

400 

300 

200 

100 

400 

300 

200 

100 

m.p. of 
pure lead 

m.p. of 
pure tin 

melting

point / °C

melting

point / °C

0 50 100 

% tin in the mixture  
 

The graph shows that any mixture of lead and tin must have a melting point that is 

A above that of tin. 

B below that of lead. 

C below that of both tin and lead. 

D between that of tin and lead. 
 
 
6 Which statement about chlorine atoms and chloride ions is correct? 

A They are both isotopes of chlorine. 

B They undergo the same chemical reactions. 

C They have the same number of protons. 

D They have the same physical properties. 
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7 When substance Q melts, only weak forces of attraction between its molecules are overcome. 
 

Which row correctly describes Q? 
 

 melting point / °C 
electrical conduction 

of solid Q 

A   44 non-conductor 

B   98 conductor 

C 660 conductor 

D 714 non-conductor 

 
 

8 A solution containing lead(II) ions is added to a solution containing iodide ions. A yellow 

precipitate is formed. 
 

What is the equation for the reaction that occurs? 

A Pb+  +  I �  →  PbI 

B Pb+  +  2I �  →  PbI2 

C Pb2+  +  I�  →  PbI 

D Pb2+  +  2I�  →  PbI2 

 
 
9 Buckminsterfullerene has the chemical formula C60. 
 

carbon

atom

buckminsterfullerene  
 

How is the structure of buckminsterfullerene best described? 

A a covalent compound 

B an ionic compound 

C a polymer 

D molecular 
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10 Which diagram correctly shows the arrangement of the ions in solid sodium chloride? 
 

A

Cl – Cl –

Cl – Cl –

Na+ Na+

Na+ Na+

B

Na+ Na+

Cl – Cl –

Na+ Na+

Cl – Cl –

C

Cl – Na+

Na+ Cl –

Na+ Cl –

Cl – Na+

D

Cl – Na+

Cl – Na+

Na+ Cl –

Na+ Cl –

 
 
 
11 Aqueous sodium hydroxide is added to a sample of a colourless solution. Aqueous ammonia is 

added to a separate sample of the colourless solution. 
 

In both cases a white precipitate forms which is soluble in excess reagent. 
 

Which positive ion is present in the solution? 

A aluminium 

B calcium 

C copper(II) 

D zinc 
 
 
12 In an experiment, 1 cm3 of a gaseous hydrocarbon, Z, requires 4 cm3 of oxygen for complete 

combustion to give 3 cm3 of carbon dioxide. All gas volumes are measured at r.t.p. 
 

Which formula represents Z? 

A C2H2 B C2H4 C C3H4 D C3H8 
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13 Which is the best conductor of electricity? 

A diamond 

B magnesium 

C pure ethanoic acid 

D solid sodium chloride 
 
 
14 Molten salts of four metals are electrolysed. 
 

The ions of which metal require the smallest number of electrons for one mole of atoms to be 
liberated during electrolysis? 

A aluminium 

B calcium 

C iron 

D sodium 
 
 
15 An endothermic reaction has an activation energy of x. 
 

Which energy profile diagram is correct for this reaction? 
 

A

reaction pathway

energy
reactants

products

B

C

reaction pathway

energy

reactants

products

D

reaction pathway

energy
reactants

products

x x

x

reaction pathway

energy

reactants

products
x
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16 The following statements refer to the use of catalysts in chemical reactions. 
 

1 A catalyst increases the activation energy of a reaction. 

2 A catalyst increases the rate of a reaction. 

3 A catalyst increases the yield of a reaction. 
 

Which statements are correct? 

A 1, 2 and 3 B 2 and 3 only C 2 only D 3 only 
 
 
17 In two experiments, 1 and 2, an excess of powdered calcium carbonate was reacted in a flask 

with dilute hydrochloric acid. 
 

In experiment 1, the carbon dioxide evolved was collected and the volume of gas measured at 
regular intervals. 

 
In experiment 2, the mass of the flask and its contents was measured at regular intervals. 

 
The results of both experiments were plotted on graphs. 

 

volume

0

experiment 1

W

volume

0

experiment 1

X

mass

0

experiment 2

Y

mass

0
0 0 0 0

experiment 2

Z

time time time time

 
 

Which graphs correctly show the results of these two experiments? 
 

 experiment 1 experiment 2 

A W Y 

B W Z 

C X Y 

D X Z 
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18 Iron(II) ions react with chlorine. 

 

2Fe2+(aq)  +  Cl 2(g)  →  2Fe3+(aq)  +  2Cl �(aq) 
 

Which statement about this reaction is correct? 

A Chlorine is reduced by iron(II) ions. 

B Chlorine is the reducing agent. 

C Iron(II) ions are reduced by chlorine. 

D Iron(II) ions are the oxidising agent. 

 
 
19 When water is liquid, it ionises slightly. 
 

H2O(l)    H+(aq)  +  OH�(aq) 
 

The forward reaction is endothermic. 
 

When the temperature of water is increased, which change(s) take place? 
 

1 The water becomes acidic. 

2 The water becomes alkaline. 

3 More water molecules form ions. 
 

A 1 and 3 B 1 only C 2 and 3 D 3 only 
 
 
20 The table shows some properties of four metal chlorides. 
 

Which row is magnesium chloride? 
 

 colour solubility in water method of preparation 

A green insoluble precipitation 

B green soluble metal and acid 

C white insoluble precipitation 

D white soluble metal and acid 

 
 
21 Which statement about the uses of metals is not correct? 

A Aluminium is used for making food containers and electrical cables. 

B Copper is used for making brass. 

C Iron is used as a catalyst in the contact process. 

D Nickel is used as a catalyst in the hydrogenation of alkenes. 
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22 A lump of element X can be cut by a knife. 
 

During its reaction with water, X floats and melts. 
 

What is X? 

A calcium 

B copper 

C magnesium 

D potassium 
 
 
23 Which row is a transition element? 
 

 
melting 

point / °C 

density 
in g / cm3 

A 44 1.82 

B 181 0.53 

C 271 9.75 

D 1244 7.20 

 
 
24 Element Z combines with sodium to form the compound Na2Z. 

 
The positions of four elements are shown on the outline of part of the Periodic Table. 

 
Which is element Z? 

 

A B

C

D
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25 The table shows the observations made when an aqueous solution of salt Z has different 
reagents added to it. 

 

reagent(s) added observation 

aqueous sodium hydroxide green precipitate formed 

dilute nitric acid 

then 
aqueous barium nitrate 

white precipitate formed 

 
What is Z? 

A copper(II) chloride 

B copper(II) sulfate 

C iron(II) chloride 

D iron(II) sulfate 

 
 
26 The diagram shows the apparatus used to extract aluminium from aluminium oxide. 
 

carbon electrodes electrolyte

aluminium  
 

Which statement about this process is correct? 

A The electrolyte is a solid mixture of aluminium oxide and cryolite. 

B The electrolyte is aluminium oxide dissolved in water. 

C The equation for the reaction at the positive electrode is Al 3+  +  3e�  →  Al. 

D The positive carbon electrodes lose mass during the process and need regular replacement. 
 
 
27 Which reaction is not a redox reaction? 

A CaCO3  →  CaO  +  CO2 

B 2C  +  O2  →  2CO 

C C  +  CO2  →  2CO 

D Fe2O3  +  3CO  →  2Fe  +  3CO2 
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28 Aqueous copper(II) sulfate solution is placed in an iron container and left to stand for several 

days. 
 

Which statement describes what happens? 

A Atmospheric oxygen reacts with the copper(II) sulfate to give black copper(II) oxide. 

B Some fine iron particles are formed in the solution. 

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

D The solution turns from green to blue. 
 
 
29 In the manufacture of paper, sulfur dioxide is used to remove the yellow colour from the wood 

pulp. 
 

Which term can be used to describe sulfur dioxide in this process? 

A a bleach 

B a catalyst 

C an oxidising agent 

D a solvent 
 
 
30 Which statement about the uses of gases is not correct? 

A Helium is used in balloons because it is unreactive and less dense than air. 

B Hydrogen is used in an addition reaction with saturated vegetable oils to form margarine. 

C Nitrogen from the air is used in the manufacture of ammonia. 

D Oxygen is used in making steel and welding. 
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31 Electrical energy can be generated using simple cells as shown. 
 

V

metals

electrolyte
 

 
Which pair of metals, when used as electrodes, will give the largest reading on the voltmeter, V? 

A lead and sodium 

B magnesium and copper 

C potassium and silver 

D sodium and potassium 
 
 
32 When reacted with an excess of dilute hydrochloric acid, 0.002 moles of a metal M liberated 

48 cm3 of hydrogen measured at r.t.p. 
 

Which equation is correct for this reaction? 

A 2M  +  2H+  →  2M 
+  +  H2 

B M  +  H+  →  M 
+  +  H 

C M +  2H+  →  M 

2+  +  H2 

D M  +  2H+  →  M 
2+  +  2H 

 
 
33 The diagram shows a section of a polymer. 
 

C

H

H

H

C2H5 C2H5C2H5

C C

H

H

H

C C

H

H

H

C

 
 

Which alkene is used to make this polymer? 

A CH3CH=CH2 

B CH3CH2CH=CH2 

C CH3CH2CH=CHCH3 

D CH3CH=CHCH3 
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34 The table shows some atmospheric pollutants and their possible effects. 
 

Which row is not correct? 
 

 pollutant effect 

A CFCs cause depletion of the ozone layer 

B CO2 forms photochemical smog 

C CO is poisonous to humans 

D NO2 forms acid rain 

 
 
35 Which compound is the most viscous and the least flammable? 

A C6H14 B C8H18 C C10H22 D C12H26 
 
 
36 How many moles of ethanoic acid, CH3CO2H, react with one mole of magnesium? 

A 1 B 2 C 3 D 4 
 
 
37 With which substance will ethene react to form more than one product? 

A argon 

B hydrogen 

C oxygen 

D steam 
 
 
38 Which statement about isomers of a compound is always correct? 

A They have different empirical formulae. 

B They have different relative molecular masses. 

C They have only carbon and hydrogen in their molecules. 

D They have the same molecular formula. 
 
 
39 How many of the structures show an unsaturated hydrocarbon molecule? 
 

C OO CH CH2CH3CH3 CH2 CH2 CH3 C

O

O

CH3

H  
 

A 1 B 2 C 3 D 4 
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40 Which type of polymer is made by reacting amino acids together? 

A an addition polymer 

B a carbohydrate 

C a polyamide 

D a polyester 
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