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You must answer on the multiple choice answer sheet. 
 
You will need: Multiple choice answer sheet 
 Soft clean eraser 
 Soft pencil (type B or HB is recommended) 
  

 

INSTRUCTIONS  
 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 multiple choice answer sheet.  
 Follow the instructions on the multiple choice answer sheet. 
 Write in soft pencil. 
 Write your name, centre number and candidate number on the multiple choice answer sheet in the 

spaces provided unless this has been done for you. 
 Do not use correction fluid. 
 Do not write on any bar codes. 
 You may use a calculator. 
 
 
INFORMATION 
 The total mark for this paper is 40. 
 Each correct answer will score one mark. 
 Any rough working should be done on this question paper. 
 The Periodic Table is printed in the question paper. 
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1 A palisade mesophyll cell and a root hair cell are observed under a light microscope. 
 

Which structure will only be present in the palisade mesophyll cell? 

A cell membrane 

B chloroplast 

C cytoplasm 

D nucleus 
 
 
2 A plant cell is placed in a concentrated salt solution for 10 minutes. 
 

Which row describes and explains the appearance of the plant cell? 
 

 appearance 
of cell movement of water 

A 
 

flaccid 
 

high water potential to 
low water potential 

B 
 

turgid 
 

high water potential to 
low water potential 

C 
 

flaccid 
 

low water potential to 
high water potential 

D 
 

turgid 
 

low water potential to 
high water potential 

 
 
3 The stomata of the leaves of many plants remain open all day and all night. 
 

Which row shows the overall diffusion of gases through the stomata of such plants? 
 

 during the day during the night 

A carbon dioxide into the leaf oxygen out of the leaf 

B carbon dioxide out of the leaf oxygen into the leaf 

C oxygen into the leaf carbon dioxide into the leaf 

D oxygen out of the leaf carbon dioxide out of the leaf 
 
 
4 Which molecule required for photosynthesis does the xylem supply to the mesophyll cells? 

A carbon dioxide 

B glucose 

C oxygen 

D water 
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5 Which processes occur in the mouth? 
 

1 chemical digestion by amylase 

2 chemical digestion by protease 

3 physical digestion 
 

A 1 and 2 B 1 and 3 C 1 only D 2 and 3 
 
 
6 Which substance, when in excess, is broken down to produce urea in the liver? 

A amino acids 

B fatty acids 

C glycerol 

D glycogen 
 
 
7 Which row shows the difference in the concentration of oxygen and carbon dioxide in expired air 

compared to inspired air? 
 

 concentration of 
oxygen 

concentration of 
carbon dioxide 

A higher in expired air higher in expired air 

B higher in expired air lower in expired air 

C lower in expired air higher in expired air 

D lower in expired air lower in expired air 
 
 
8 What is produced by anaerobic respiration in a muscle cell during exercise? 

A carbon dioxide and lactic acid 

B carbon dioxide and water 

C carbon dioxide only 

D lactic acid only 
 
 
9 Which action increases the risk of coronary heart disease? 

A decreasing fat in the diet 

B decreasing smoking 

C increasing physical exercise 

D increasing salt in the diet 
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10 The diagram shows the pathways involved in a reflex action. 
 

1

4 3

2

 
 

Which labelled parts are the components of a simple reflex arc? 

A 1, 2 and 3 B 1, 2 and 4 C 1, 3 and 4 D 2, 3 and 4 
 
 
11 Which statements about human male and female gametes are correct? 
 

1 Female gametes are much larger than male gametes. 

2 Male gametes are motile. 

3 Many more male gametes than female gametes are produced at one time. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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12 The graphs show the relative number of chromosomes present in a cell. 
 

Which graph represents the chromosome number in a cell before and after meiosis? 
 

before

meiosis

after

meiosis

A

chromosome

number

before

meiosis

after

meiosis

B

chromosome

number

before

meiosis

after

meiosis

C

chromosome

number

before

meiosis

after

meiosis

D

chromosome

number

 
 
 
13 What is the effect of deforestation on part of a rainforest? 

A The concentration of carbon dioxide in the atmosphere decreases. 

B There is a decrease in flooding. 

C There is an increase in biodiversity. 

D There is an increase in soil loss. 
 
 
14 Which statement about particles in a gas is correct? 

A They have a regular arrangement. 

B They are far apart. 

C They only vibrate about a fixed point. 

D They have strong forces of attraction between them. 
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15 What are the relative masses and relative charges of electrons, neutrons and protons? 
 

 
electron neutron proton 

relative 
mass 

relative 
charge 

relative 
mass 

relative 
charge 

relative 
mass 

relative 
charge 

A 0.0005 –1 1   0 1 +1 

B 0.0005 –1 1 +1 1   0 

C 1   0 0.0005 –1 1 +1 

D 1 +1 1   0 0.0005 –1 
 
 
16 Sodium chloride is an ionic compound. 
 

Which statements about sodium chloride are correct? 
 

1 It conducts electricity when solid. 

2 It conducts electricity when molten. 

3 It exists as a simple molecule. 

4 It has a high melting point. 
 

A 1 and 2 B 1 and 3 C 2 and 4 D 3 and 4 
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17 The structural formula of a compound is shown. 
 

H C

H

H

O H

 
 

Which dot-and-cross diagram shows a molecule of this compound? 
 

C

H

H

O HH

A

C

H

H

O HH

B

C

H

H

O HH

C

C

H

H

O HH

D

 
 
 
18 Chromium is a metallic element that combines with oxygen to form chromium oxide, Cr2O3. 
 

Which statement about chromium oxide is correct? 

A It is a covalent compound. 

B It contains Cr+ ions. 

C It contains Cr2+ ions. 

D It contains Cr3+ ions. 
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19 The equation for the reaction between chlorine and potassium iodide is shown. 
 

Cl 2  +  2KI    2KCl  +  I2 
 

Which mass of iodine is produced from 0.166 g of potassium iodide? 

A 0.083 g B 0.127 g C 0.254 g D 0.332 g 
 
 
20 A catalyst is used to make alkenes and hydrogen by cracking. 
 

Which statement about this catalyst is correct? 

A The catalyst only works at low temperatures. 

B The catalyst is used up at the same rate as the reactants. 

C The catalyst is used to decrease the time taken for the reaction. 

D The catalyst is an alkane. 
 
 
21 The equation for the reaction between copper(II) oxide and hydrogen is shown. 
 

CuO  +  H2    Cu  +  H2O 
 

Which statement about the reaction is correct? 

A Copper is oxidised and hydrogen is reduced. 

B Copper is reduced and hydrogen is oxidised. 

C Hydrogen is oxidised and oxygen is reduced. 

D Hydrogen is reduced and oxygen is oxidised. 
 
 
22 Aqueous sodium ethanoate is alkaline. 
 

What is the colour of universal indicator in aqueous sodium ethanoate? 

A blue 

B green 

C orange 

D red 
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23 Which statement about the elements in the Periodic Table is correct? 

A They are arranged in atomic number order and elements in the same group have similar 
properties. 

B They are arranged in atomic number order and elements in the same period have similar 
properties. 

C They are arranged in mass number order and elements in the same group have similar 
properties. 

D They are arranged in mass number order and elements in the same period have similar 
properties. 

 
 
24 Aluminium is used for aircraft parts and food containers. 
 

Which use of aluminium is not correctly linked to a property of aluminium? 
 

 use of aluminium property on which the 
use depends 

A aircraft bodies high strength 

B aircraft bodies low density 

C food containers resists corrosion 

D food containers good conductor of electricity 
 
 
25 Which statement about the reactivity of metals is correct? 

A Copper is more reactive than magnesium because it has a stronger tendency to form a 
positive ion. 

B Zinc will not displace iron from aqueous iron(II) sulfate because zinc forms positive ions less 
easily than iron. 

C Copper does not react with dilute hydrochloric acid because it is less reactive than hydrogen. 

D Silver does not react with dilute hydrochloric acid because it is protected by an oxide layer. 
 
 
26 Which molecular structure represents the main constituent of natural gas? 
 

H C

H

H

C

H

H

H

A

C

H

H

C

H

H

B

H C

H

H

H

C

H C

H

H

C

H

H

C

H

H

H

D
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27 The fractional distillation of petroleum is shown. 
 

light gas oil

paraffin

petrol

fuel gas

fractions

diesel

fraction X

petroleum

bitumen  
 

What is a use of fraction X? 

A fuel for an aircraft 

B fuel for an oil stove 

C fuel for ships 

D making roads 
 
 
28 The table shows possible units for speed and acceleration. 
 

Which row gives the correct units for each quantity? 
 

 speed acceleration 

A m m / s 

B m m / s2 

C m / s m 

D m / s m / s2 
 
 

29 The gravitational field strength on the Moon is about 
6
1  of that on the surface of the Earth. 

 
On Earth, an astronaut weighs 900 N and the gravitational field strength is 10 N / kg. 

 
What is the astronaut’s mass on the Moon? 

A 15 kg B 90 kg C 150 N D 900 N 
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30 A block of mass 2.0 kg is pulled across a frictionless surface by a force of 10 N. A second 
identical block is placed on top of the first one and the two are pulled across the surface with the 
same force. 

 
What is the acceleration of the two-block combination? 

A 0.40 m / s2 B 2.5 m / s2 C 5.0 m / s2 D 20 m / s2 
 
 
31 A beam is balanced using two objects, P and Q, one at each end. 
 

QP

pivot  
 

The pivot is at the centre of the beam. 
 

Which statement is correct? 

A P and Q have different masses and different weights. 

B P and Q have different masses but the same weight. 

C P and Q have the same mass and the same weight. 

D P and Q have the same mass but different weights. 
 
 
32 Which row correctly links a source of energy to the process that releases the energy? 
 

 energy source process releasing energy 

A fuels radioactive decay 

B geothermal re-grouping of atoms 

C 
 

hydroelectricity 
 

changing kinetic energy to 
gravitational potential energy 

D solar nuclei of atoms fusing 
 
 
33 Which statement about waves is correct? 

A Waves transfer both energy and matter. 

B Waves transfer energy but not matter. 

C Waves transfer matter but not energy. 

D Waves transfer neither energy nor matter. 
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34 The diagram shows a ray of light in air entering a glass block. 
 

air

glass

block

X

Y

 
 

Which row gives the names for angle X and angle Y? 
 

 angle X angle Y 

A angle of incidence angle of reflection 

B angle of incidence angle of refraction 

C angle of refraction angle of reflection 

D angle of refraction angle of refraction 
 
 
35 A ray of light is incident on a mirror as shown. 
 

60°

45°

mirror 2

mirror 1

 
 

A second mirror is at 60° to the first mirror. 
 

What is the angle of reflection from the second mirror? 

A 15° B 25° C 45° D 75° 
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36 What is the speed of electromagnetic waves in a vacuum? 

A 340 m / s 

B 300 000 m / s 

C 340 km / s 

D 300 000 km / s 
 
 
37 In the circuit diagram, all the components labelled 1– 4 in the circuit can affect the reading of the 

current on the ammeter. 
 

A

1 2 3 4  
 

Which component causes the ammeter reading to increase when the temperature increases? 

A 1 B 2 C 3 D 4 
 
 
38 The diagram shows four identical cells connected in series, with a voltmeter connected across 

them. 
 

Each cell has a voltage of 1.2 V. 
 

V

 
 

What is the reading on the voltmeter? 

A 1.2 V B 2.4 V C 3.6 V D 4.8 V 
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39 A 2 kW heater is left on for 4 hours. 
 

Which row gives the quantity of energy transferred by the heater in kilojoules (kJ) and in  
kilowatt-hours (kWh)? 

 
 energy / kJ energy / kWh 

A 28 800 2 

B 28 800 8 

C 28 800 000 2 

D 28 800 000 8 
 
 
40 In a smoke detector, some of the smoke particles become charged through ionisation by a 

radioactive source. This allows a small gap between two electrodes in a circuit to conduct 
electricity and sound the alarm. 

 
Household smoke alarms have a life span of 10 years before needing to be replaced. 

 
Which radioactive source would be the most suitable? 

A an alpha source with a half-life of hundreds of years 

B an alpha source with a half-life of several hours 

C a beta source with a half-life of several days 

D a gamma source with a half-life of thousands of years 
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