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1 The diagram shows two cells. 
 

cell 1 cell 2

 
 

Which row matches the name of each type of cell with its function? 
 

 
cell 1 cell 2 

name function name function 

A red blood transport root hair absorption 

B red blood reproduction ciliated photosynthesis 

C egg transport root hair photosynthesis 

D egg reproduction ciliated absorption 
 
 
2 What is osmosis? 

A the diffusion of water molecules from a dilute solution to a concentrated solution through a 
partially permeable membrane 

B the diffusion of water molecules from a concentrated solution to a dilute solution through a 
partially permeable membrane 

C the diffusion of sugar molecules from a dilute solution to a concentrated solution through a 
partially permeable membrane 

D the diffusion of sugar molecules from a concentrated solution to a dilute solution through a 
partially permeable membrane 

 
 
3 Which type of molecule is an enzyme? 

A carbohydrate 

B fat 

C protein 

D vitamin 
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4 A farmer observes that a field of grass is not as green as usual. 
 

Which substance has decreased in availability? 

A oxygen in the air 

B nitrogen in the soil 

C magnesium in the soil 

D carbon dioxide in the air 
 
 
5 The diagram shows the human digestive system. 
 

1
2

4

3

 
 

Which labels identify two locations where amylase acts? 

A 1 and 2 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
6 What causes a plant to wilt? 

A Water gain is greater than water loss. 

B Water moves from the leaves to the stem. 

C Water moves from the leaves to the flowers. 

D Water loss is greater than water gain. 
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7 The diagram shows a mammalian heart. 
 

S

 
 

What is structure S? 

A left atrium 

B left ventricle 

C right atrium 

D right ventricle 
 
 
8 Some of the stages in protecting a person from a pathogen by vaccination are listed. 
 

1 Antibodies are produced by lymphocytes. 

2 Antigens are introduced into the body. 

3 Long term immunity is developed. 

4 Memory cells are produced. 
 

What is the order of these stages? 

A 1  3  2  4 

B 2  1  4  3 

C 2  1  3  4 

D 4  2  3  1 
 
 
9 Which statement about anaerobic respiration in muscles is correct? 

A It produces carbon dioxide and lactic acid. 

B It produces carbon dioxide and water. 

C It releases less energy per glucose molecule than aerobic respiration. 

D It releases more energy per glucose molecule than aerobic respiration. 
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10 Which statement about reflex actions is correct? 

A Neurones carry out responses. 

B Reflex actions are slow. 

C Muscles and glands coordinate stimuli. 

D Receptors detect stimuli. 
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11 The graph shows the relationship in different countries between the mean number of days that 
antibiotics are taken per year and the percentage of people with infections caused by  
antibiotic-resistant bacteria. 

 
Each point represents a different country. 
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Which conclusions can be made from the data in the graph? 
 

1 In most countries, antibiotics are taken for fewer than 10 days per year. 

2 Antibiotics increase the percentage of people with infections caused by  
antibiotic-resistant bacteria. 

3 Fewer people take antibiotics in some countries than others. 

4 As the mean number of days that antibiotics are taken per year increases, 
the percentage of people with infections caused by antibiotic-resistant  
bacteria increases. 

 
A 1, 2 and 3 B 1 and 4 C 2, 3 and 4 D 3 and 4 only 
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12 A student makes correct statements about reproduction in four organisms. 
 

What are examples of asexual reproduction? 
 

1 
 

shark 
 

A shark kept alone in an aquarium gives 
birth to a healthy female offspring. 

2 
 
 

frog 
 
 

A female poison dart frog deposits eggs 
on damp leaves. The male poison dart 
frog adds sperm to these eggs. 

3 
 
 

seahorse 
 
 

A female seahorse deposits eggs into the 
abdominal pouch of a male seahorse 
where he releases sperm. 

4 
 

starfish 
 

A starfish breaks off an arm which then 
grows into another starfish. 

 
A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 

 
 
13 A type of chicken has either red feathers or black feathers. 
 

Which statements explain why a chicken with the allele for red feathers is born with  
black feathers? 

 
1 The chicken also has a black feather allele. 

2 The chicken is heterozygous for feather colour. 

3 The red feather allele is recessive. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
14 Which statement describes the bonding in diamond? 

A each carbon atom covalently bonded to four other carbon atoms 

B a flat structure of hexagonal rings of covalently bonded carbon atoms 

C an electrostatic attraction between positive carbon ions and a sea of delocalised electrons 

D each carbon atom bonded to another carbon atom by a double covalent bond 
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15 Phosphorus pentachloride, PCl 5, reacts with water to form phosphoric acid, H3PO4, and 
substance Y. 

 
The incomplete equation for the reaction is shown. 

 
PCl 5  +  4H2O    H3PO4  +  xY 

 
Which row identifies substance Y and gives the value of x ? 

 
 Y x 

A HCl   5 

B HCl 10 

C Cl 2   5 

D Cl 2 10 
 
 
16 36 cm3 of carbon dioxide is produced in a reaction at room temperature and pressure. 
 

What is the mass of carbon dioxide gas produced? 

A 0.0015 g B 0.0018 g C 0.066 g D 0.079 g 
 
 
17 Concentrated aqueous sodium chloride, molten lead(II) bromide, aqueous copper(II) sulfate and 

dilute sulfuric acid are electrolysed using carbon electrodes. 
 

Which rows show the correct products that form at each electrode? 
 

 electrolyte cathode anode 

1 concentrated aqueous sodium chloride sodium chlorine 

2 molten lead(II) bromide lead bromine 

3 aqueous copper(II) sulfate copper oxygen 

4 dilute sulfuric acid oxygen hydrogen 
 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
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18 In a reaction, iron(II) oxide is converted to iron(III) oxide. 
 

Which row shows what happens to the iron(II) oxide? 
 

 gain of 
oxygen 

gain of an 
electron 

A   

B   

C   

D   
 
 
19 25.0 cm3 of alkali and three drops of methyl orange indicator are added to a conical flask. 
 

Acid is added to the conical flask from a burette. 
 

A white tile is used. 
 

Which colour change is observed and where should the white tile be placed? 
 

 colour change white tile 

A from red to yellow behind the scale of the burette 

B from red to yellow underneath the conical flask 

C from yellow to red behind the scale of the burette 

D from yellow to red underneath the conical flask 
 
 
20 A dry sample of the soluble salt zinc chloride is prepared. 
 

The equation for the reaction is shown. 
 

Zn(s)  +  2HCl (aq)    ZnCl 2(aq)  +  H2(g) 
 

Which sets of apparatus are needed for this salt preparation? 
 

1 burette and pipette 

2 evaporating basin and Bunsen burner 

3 filter funnel and filter paper 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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21 Which statements about the properties of Group I elements are correct? 
 

1 Lithium is less dense than potassium. 

2 Sodium has a higher melting point than lithium. 

3 Potassium reacts more vigorously with water than sodium. 

4 They are all hard metals. 
 

A 1 and 2 B 1 and 3 C 2 and 4 D 3 and 4 
 
 
22 Which row describes and explains why helium is unreactive? 
 

 description explanation 

A diatomic gas full outer-shell of electrons 

B diatomic gas incomplete outer-shell of electrons 

C monatomic gas full outer-shell of electrons 

D monatomic gas incomplete outer-shell of electrons 
 
 
23 Which statement about the reactivity of metals is correct? 

A Atoms of iron lose electrons more readily than atoms of zinc. 

B Copper reacts with dilute hydrochloric acid. 

C Magnesium reacts with heated copper oxide. 

D Zinc reacts with aqueous magnesium sulfate. 
 
 
24 Four methods of preventing the rusting of iron are listed. 
 

1 copper plating 

2 galvanising 

3 painting 

4 sacrificial protection 
 

Which methods involve the use of a more reactive metal? 

A 1 and 2 B 1 and 4 C 2 and 3 D 2 and 4 
 
 
25 Which statement about methane is correct? 

A Methane burns in air to form carbon dioxide. 

B Methane decolourises aqueous bromine. 

C Methane contains a carbon–carbon single bond. 

D When methane burns, an endothermic reaction takes place. 
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26 What is the name of the process that forms alkenes from long chain alkanes? 

A addition polymerisation 

B cracking 

C fractional distillation 

D reduction 
 
 
27 Aqueous Z is warmed with aqueous sodium hydroxide and a piece of aluminium foil. 
 

A gas is produced which turns damp red litmus paper blue. 
 

A second sample of aqueous Z is mixed with dilute sulfuric acid. A white precipitate is observed. 
 

What is Z? 

A ammonium chloride 

B ammonium nitrate 

C barium chloride 

D barium nitrate 
 
 
28 An object travels in a straight line with a constant acceleration of 5.0 m / s2. 
 

Which graph represents the motion of this object? 
 

distance / m

time / s

0

20

0 4.0

A

speed
m / s

time / s

0

20

0

C

4.0

distance / m

time / s

0

20

0 4.0

B

speed
m / s

time / s

0
0

D

20

4.0
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29 A solid metal block has a mass of 2.0  104
 kg and a volume of 2.5 m3. 

 
What is the density of the metal? 

A 800 kg / m3 B 5000 kg / m3 C 8000 kg / m3 D 50 000 kg / m3 
 
 
30 A solid is stretched by gradually increasing a load applied to one end of the solid. At first the 

extension of the solid is directly proportional to the load applied. 
 

When the solid reaches its limit of proportionality it becomes more difficult to stretch. 
 

Which graph is the extension–load graph for this solid? 
 

0
0

extension

load

A

0
0

extension

load

B

0
0

extension

load

C

0
0

extension

load

D
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31 A beam of light shines through a sealed transparent box. 
 

The box contains air and smoke. 
 

The air and smoke are viewed with a microscope. 
 

Particles are seen moving randomly. 
 

Which row shows the particles that are seen and describes why the particles move randomly? 
 

 particles why the particles  
move randomly 

A air they collide with other air particles 

B air they collide with the light 

C smoke they collide with air particles 

D smoke they collide with the light 
 
 
32 Which row describes a difference between evaporation of a liquid and boiling of a liquid? 
 

 evaporation boiling 

A 
 

temperature of liquid 
remains constant 

temperature of liquid 
decreases 

B 
 

temperature of liquid 
decreases 

temperature of liquid 
remains constant 

C 
 

occurs throughout 
the liquid 

occurs only at the 
surface of the liquid 

D 
 

occurs at a fixed 
temperature 

occurs at any 
temperature 

 
 
33 The speed of sound in air is 340 m / s. 
 

What is the range of wavelengths of sound in air that is audible to humans? 

A 59 mm to 59 m 

B 17 mm to 17 m 

C 59 m to 59 km 

D 17 m to 17 km 
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34 A thin converging lens is used as a magnifying glass to view an object. 
 

The focal length of the lens is 15 cm. 
 

What is a suitable distance from the lens for the object to be placed? 

A 10 cm B 20 cm C 30 cm D 60 cm 
 
 
35 Which statement about sound waves is correct? 

A An echo is caused by the refraction of sound waves. 

B Sound waves are transverse waves. 

C Sound waves can travel through a vacuum. 

D The speed of sound waves in water is greater than the speed of sound waves in air. 
 
 
36 An unmagnetised soft-iron bar is brought near to the north pole of a permanent magnet. 
 

S N P

permanent magnet soft-iron bar

 
 

The permanent magnet induces a magnetic pole at end P of the soft-iron bar. 
 

Which row shows the pole induced at P and the force between the permanent magnet and the 
soft-iron bar? 

 

 pole induced 
at P force 

A north pole repulsion 

B north pole attraction 

C south pole repulsion 

D south pole attraction 
 
 
37 Two rods made of different insulators are charged by friction using a cloth. One rod becomes 

negatively charged and the other rod becomes positively charged. 
 

What happens during the charging process? 
 

 positively 
charged rod 

negatively 
charged rod 

A gains electrons gains protons 

B gains protons loses protons 

C loses electrons gains electrons 

D loses electrons gains protons 
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38 A resistor is connected to a 12 V battery and an ammeter as shown. 
 

A

12 V

 
 

The ammeter reads 6.0 A. 
 

What is the resistance of the resistor? 

A 0.50  B 2.0  C 18  D 72  
 
 
39 A radioactive source that emits gamma radiation is a risk to people. 
 

Which action does not reduce the risk to people when using the source? 

A Keep the source at a very low temperature. 

B Keep the time of exposure to a minimum. 

C Stand a large distance from the source. 

D Wear lead-lined clothing. 
 
 
40 A stable star is powered by nuclear reactions. Over time the composition of the star changes. 
 

Which row shows the type of nuclear reaction that powers the star and how the composition of 
the star changes over time? 

 
 nuclear reaction composition 

A fission hydrogen decreases and helium increases 

B fission hydrogen increases and helium decreases 

C fusion hydrogen decreases and helium increases 

D fusion hydrogen increases and helium decreases 
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