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READ THESE INSTRUCTIONS FIRST 

 
Write in soft pencil. 

Do not use staples, paper clips, highlighters, 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. 

 

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 20. 
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1 Some water, contaminated with sawdust, is purified as shown. 
 

plastic bottle

cotton wool plug

water and
sawdust

 
 

Which purification method is this? 

A chlorination 

B dissolving 

C distillation 

D filtration 
 
 
2 Statement 1: During an exothermic reaction, energy in the form of heat is taken in. 
 

Statement 2: When fuel burns, energy in the form of heat is given out. 
 

Which of the following is correct? 

A Both statements are true and statement 2 explains statement 1. 

B Both statements are true, but statement 2 does not explain statement 1. 

C Statement 1 is true but statement 2 is untrue. 

D Statement 2 is true but statement 1 is untrue. 
 
 
3 Statements 1, 2 and 3 are about diamond and graphite. 
 

1 They are different solid forms of the same element. 

2 They each conduct electricity. 

3 They have atoms that form four equally strong bonds. 
 

 Which statements are correct? 

A 1 only B 3 only C 1 and 3 D 2 and 3 
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4 What is different for isotopes of the same element? 

A number of electrons 

B number of full shells 

C number of nucleons 

D number of protons 
 
 
5 Which compound has the largest relative molecular mass, Mr? 

A CO2 B NO2 C SiO2 D SO2 
 
 
6 Which could be the element helium at room temperature? 

A reactive gas 

B reactive liquid 

C unreactive gas 

D unreactive liquid 
 
 
7 Magnesium reacts with acids to produce hydrogen gas. 
 

Under which set of conditions is hydrogen produced most slowly? 
 

 magnesium acid temperature / °C 

A ribbon concentrated 40 

B ribbon dilute 20 

C powder concentrated 40 

D powder dilute 20 

 
 
8 The chart shows the colour of Universal Indicator at different pH values. 
 

colour    red             orange          green                     blue                   violet 

pH 1     2     3     4     5     6     7     8     9     10     11     12     13     14 

 
Lemon juice contains citric acid which is only slightly acidic. 

 
What colour does lemon juice give with Universal Indicator? 

A blue 

B green 

C orange 

D red 
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9 Aqueous ammonia is added to a solution of a metal sulfate. 
 

A green precipitate forms that is insoluble in excess of the aqueous ammonia. 
 

Which metal ion is present? 

A Cu2+ B Fe2+ C Fe3+ D Zn2+ 
 
 
10 In which states of matter do particles vibrate about a fixed position?  

A gas state only 

B liquid state only 

C solid state only 

D gas, liquid and solid states 
 
 
11 Metal X has to be extracted from its ores using electrolysis. 
 

In which position in the reactivity series is X most likely to be found? 
 

sodium 

A 

zinc 

B 

iron 

C 

copper 

D 

 
 
12 Copper, iron and zinc are all used to make things. 
 

Which of these three metals are also used in the form of alloys? 
 

 copper iron zinc 

A � � � 

B � � � 

C � � � 

D � � � 
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13 The diagram shows part of a water supply. 
 

lake 

X 

rain forming 

W 

factory 

river   Y 
purification 

works 

tap water   Z  
 

Which statement is not correct? 

A Bacteria have been removed from water at Z. 

B Dissolved carbon dioxide is present in water at W. 

C Dissolved solids are absent from water at X. 

D Water at W is purer than water at Y. 
 
 
14 The word equation represents the complete combustion of methane. 
 

methane  +  oxygen  →  gas X  +  water 
 

What is gas X? 

A carbon dioxide 

B hydrogen 

C nitrogen 

D sulfur dioxide 
 
 
15 Lime is used to treat acidic soil because it is a base. 
 

What is the pH of the solution formed when lime is added to water? 

A 1 B 4 C 7 D 10 
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16 The diagram shows the structure of a molecule. 
 

H C

H

H

H

H

C

H

C

O

O
 

 
What is the name of this compound? 

A propane 

B propanoic acid 

C propanol 

D propene 
 
 
17 The diagram shows the fractional distillation of petroleum. 
 

crude oil

refinery gas

gasoline

naphtha

Y

diesel oil

Z

bitumen  
 

Which row shows the correct uses of the fractions Y and Z? 
 

 Y Z 

A fuel for cars waxes and polishes 

B fuel for cars mending roads 

C fuel for jets waxes and polishes 

D fuel for jets mending roads 
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18 Which compound belongs to the same homologous series as ethane? 
 

C

H

H

H

H

A

C

O

O

H

B

C

H

H

H

H

C O H H

D

C

H

H

H

H

H

H

C C H

C

H

H

H

C C

H
 

 
 
19 A hydrocarbon X burns but does not catalytically react with steam. 
 

Which description of X is correct? 
 

 name 
number of single 

bonds in molecule 
number of double 
bonds in molecule 

A ethane 6 1 

B ethane 7 0 

C ethene 6 1 

D ethene 7 0 

 
 
20 Which molecular structure shows an alcohol? 
 

H C

H

H

C

O

O H

A

C C

H

H

H

H

D

H

H

C

H

O

H

H

H

H

C C H

B

H C

H

H

H

H

O C H

C
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21 Some water is poured from a measuring cylinder. 
 

The diagrams show the measuring cylinder before and after the water was poured from it. 
 

cm3 cm3

10
9
8
7
6
5
4
3
2
1

10
9
8
7
6
5
4
3
2
1

before pouring after pouring 
 

What is the volume of the water which was poured out? 

A 3.0 cm3 B 5.5 cm3 C 6.5 cm3 D 8.5 cm3 
 
 
22 Three balls made of different materials are dropped from a bench. 
 

aluminium lead wood

 
 

Which balls fall with the same acceleration? 

A aluminium and lead only 

B aluminium and wood only 

C lead and wood only 

D aluminium, lead and wood 
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23 The graph shows the speed of a car changing while the driver uses the brakes to stop. 
 

0
0

10

5

1 2 3 4 5 time / s

speed
m / s

 
 

How far did the car travel in five seconds? 

A 5 m B 10 m C 25 m D 50 m 
 
 
24 What is the unit of weight? 

A joule 

B kilogram 

C newton 

D watt 
 
 
25 The diagrams show a rectangular box empty and filled with liquid. 
 

box filled with liquid
total mass = 600 g

empty box
mass = 120 g  

 
The box has a mass of 120 g when empty. When filled with a liquid, the total mass of the box and 
the liquid is 600 g. The density of the liquid is 1.2 g / cm3. 

 
What is the volume of the liquid in the box? 

A 600 cm3 

B 500 cm3 

C 400 cm3 

D 100 cm3 
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26 Which property of an object cannot be changed by a force? 

A its mass 

B its motion 

C its shape 

D its size 
 
 
27 A ball made of soft clay is dropped and hits the ground. It does not bounce. 
 

soft clay ball

ground  
 

What are the energy changes that take place as the ball drops and hits the ground? 

A energy of motion → gravitational → thermal 

B energy of motion → thermal → gravitational 

C gravitational → energy of motion → thermal 

D gravitational → thermal → energy of motion 
 
 
28 A radio uses a battery as its source of energy. 
 

Which energy changes take place when the radio is being used? 

A chemical to electrical to sound 

B electrical to chemical to sound 

C electrical to sound to chemical 

D sound to chemical to electrical 
 
 
29 Which row shows what happens to the temperature of a solid as it melts, and to the temperature 

of a liquid as it boils? 
 

 
temperature of a 
solid as it melts 

temperature of a 
liquid as it boils 

A increases increases 

B no change increases 

C increases no change 

D no change no change 
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30 The table lists four physical properties P, Q, R and S of some substances and states how each 
property varies as the temperature rises. 

 

 physical property of substance variation as temperature rises 

P pressure of helium increases 

Q volume of mercury increases 

R radioactivity of uranium-238 does not change 

S resistance of silicon decreases 

 
Which properties could be used as the basis for the measurement of temperature? 

A P, Q and R 

B P, Q and S 

C P, R and S 

D Q, R and S 
 
 
31 Circular waves can be made on the surface of water by moving a dipper up and down. 
 

dipper 

P

Q

movement

 
 

What does the line P represent and what is the distance Q called? 
 

 line P distance Q 

A amplitude wavefront 

B wavefront amplitude 

C wavefront wavelength 

D wavelength amplitude 
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32 Which row shows how the speed of infra-red waves and the speed of X-rays compare with the 
speed of light in vacuo (in a vacuum)? 

 

 speed of infra-red waves speed of X-rays 

A greater than light less than light 

B the same as light greater than light 

C less than light greater than light 

D the same as light the same as light 

 
 
33 A strong permanent magnet is placed close to a large block of iron, as shown in the diagram. 
 

iron 
block N S 

strong magnet

 
 

The iron block becomes an induced magnet. 
 

What is the arrangement of its poles? 
 

A

N

S

B

S

N

C

N S S N

D
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34 Which diagram is the voltage / current graph for a metallic conductor at constant temperature? 
 

A B 

C D 

0
0

voltage

current
0

0

voltage

current

0
0

voltage

current
0

0

voltage

current  
 
 
35 The diagram shows a circuit with three switches P, Q and R. 
 

P

Q

R
 

 
Which switches must be closed so that both lamps will light? 

A P and Q only 

B P and R only 

C Q and R only 

D P, Q and R 
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36 A 20 Ω resistor and a 10 Ω resistor are connected in parallel. 
 

20 Ω

10 Ω  
 

What is their combined resistance? 

A less than 10 Ω 

B 10 Ω 

C 20 Ω 

D more than 20 Ω 
 
 
37 Four lamps are connected to a mains supply in a house. If one lamp fails, the other three lamps 

will continue to operate. 
 

Which diagram shows how the lamps should be connected? 
 

mains
supply

A

mains
supply

B

mains
supply

C

mains
supply

D
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38 When a tungsten filament is heated in a vacuum, thermionic emission occurs. 
 

Which particles are given off during thermionic emission? 

A alpha-particles 

B electrons 

C ions 

D protons 
 
 
39 The graph shows the decay curve for one particular radioactive isotope. 
 

0 1 2 3 4 5 

2500 

2000 

1500 

1000 

500 

0 

time / days 

(corrected) count rate
counts / min

 
 

What is the half-life of this nuclide? 

A 1.0 day B 1.5 days C 2.0 days D 2.5 days 
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40 The table gives information about an atom. 
 

number of protons 10 

number of neutrons 12 

number of electrons 10 

 
What is its nucleon number? 

A 10 B 12 C 22 D 32 
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