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1 Red blood cells are examples of specialised cells. 
 

What are the surface area to volume ratio and function of a red blood cell? 
 

 surface area to volume ratio function 

A large absorption 

B large transport of oxygen 

C small absorption 

D small transport of oxygen 

 
 
2 The diagram shows a typical plant cell which has been in a concentrated salt solution for ten 

minutes. 
 

1

2

3

 
 

Which numbered structure or structures are partially permeable? 

A 1 and 2 B 1 and 3 C 1 only D 2 only 
 
 
3 Enzymes are biological catalysts which speed up chemical reactions in the body. 
 

What are enzymes made from and are they used up during a reaction? 
 

 made from 
used up during 

reaction 

A lipid no 

B lipid yes 

C protein no 

D protein yes 
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4 What is the appearance of a plant that has insufficient nitrogen-containing ions? 

A The fruits are rotten. 

B The leaves are a very dark green. 

C The leaves are pale with poor growth. 

D The plant wilts. 
 
 
5 When a lower jaw moves upwards and downwards and side to side, food is ground into smaller 

pieces. 
 

What is the name of this process? 

A biting 

B chewing 

C salivating 

D swallowing 
 
 
6 In which plant tissue or tissues is water transported from the roots to the leaves? 

A mesophyll only 

B phloem and mesophyll 

C phloem and xylem 

D xylem only 
 
 
7 A pupil wrote the following sentence. 
 

�Arteries carry blood away from the heart. The pressure in the arteries is ......1...... and the thick 
wall of ......2...... helps them to withstand the pressure.� 

 
Which words correctly complete gaps 1 and 2? 

 

 1 2 

A high muscle 

B high valves 

C low muscle 

D low valves 
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8 The graph shows how the pulse rate of a pupil changes after exercise. 
 

100

90

80

70

60

0
0 1 2 3 4 5 6 7

time from stopping

exercise (minutes)

pulse rate

(beats per

minute)

 
 

The resting pulse rate before the exercise was 75 beats per minute. 
 

When has all of the lactic acid been broken down? 

A after 3 minutes 

B after 4 minutes 

C after 5 minutes 

D after 6 minutes 
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9 Blood was tested for glucose, protein, urea and water before entering an organ and after leaving 
the same organ. The results are shown on the graph. 
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What is the organ? 

A intestine 

B kidney 

C liver 

D lungs 
 
 
10 The diagram shows an eye in section. 
 

Which structure is mainly responsible for changing focus from a distant to a near object? 
 

D

C

B

A
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11 What is a short-term effect of alcohol consumption? 

A addiction to alcohol 

B brain damage 

C liver damage 

D slower reaction time 
 
 
12 What is caused by air pollution? 

A breathing difficulties 

B malnutrition 

C HIV 

D syphilis 
 
 
13 The diagram shows a flower. 
 

A plant breeder removed the structures labelled X before they had developed fully. 
 

X 

 
 

What is the effect of removing these structures? 

A It prevents asexual reproduction. 

B It prevents the flower from being pollinated. 

C It prevents the flower from pollinating itself. 

D It prevents the flower from producing seeds. 
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14 A student neutralises 25.00 cm3 of an alkali by adding 18.50 cm3 of an acid in a titration. 
 

Which pieces of apparatus are used to measure the volumes of acid and alkali? 
 

 acid alkali 

A burette pipette 

B measuring cylinder burette 

C pipette burette 

D pipette measuring cylinder 

 
 
15 Which row about the changes of state is correct? 
 

 solid to liquid liquid to solid liquid to gas gas to liquid 

A freezing melting boiling condensing 

B freezing melting condensing boiling 

C melting freezing boiling condensing 

D melting freezing condensing boiling 

 
 

16 An isotope of element X is represented by X19
9 . 

 
What is the electronic structure of an atom of X? 

A 2,7 B 2,8 C 2,8,8,1 D 2,8,18 
 
 
17 The table shows some properties of four substances. 
 

Which substance is sodium chloride? 
 

 melting point / °C 
ability to conduct 

electricity when liquid 
ability to conduct electricity 

in aqueous solution 

A �114 none good 

B 180 none poor 

C 808 good good 

D 3550 good poor 
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18 Two atoms in a diatomic molecule are held together by a covalent bond. 
 

Which statement is not correct? 

A Both of the atoms could be from the same non-metallic element. 

B One of the atoms could be from a metallic element. 

C The outer electron shell of each atom in the molecule is full. 

D The two atoms share a pair of electrons. 
 
 
19 Indium is in Group III of the Periodic Table, the same group as aluminium. 
 

What is the formula of indium oxide? 

A InO B InO2 C In2O D In2O3 
 
 
20 An incomplete equation is shown. 
 

CaCO3  +  2HNO3  →  products 
 

Which formulae complete the equation? 

A CaNO3  +  2H2O  +  CO2 

B Ca(NO3)2  +  H2O  +  CO2 

C Ca(NO3)2  +  2H2O  +  CO2 

D Ca(NO3)2  +  2H2O  +  3CO2 
 
 
21 A student tests five solutions to discover which are acidic, alkaline or neutral. 
 

The student tests each solution using Universal Indicator paper to determine the pH. 
 

The results are shown. 
 

1

pH 2

2

pH 8

3

pH 4

4

pH 12

5

pH 7  
 

Which solutions are acidic? 

A 1 and 3 B 1 and 5 C 2 and 3 D 2 and 4 
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22 Which property determines the order of the elements in the Periodic Table? 

A the masses of their atoms 

B the number of electrons in the outer shell 

C the number of neutrons in the nucleus 

D the number of protons in the nucleus 
 
 
23 The diagrams show two tests on a piece of metal. 
 

metal

test 1 test 2

metal

 
 

What are the results of these tests? 
 

 test 1 test 2 

A lamp does not light metal breaks into pieces 

B lamp does not light metal dents but does not break 

C lamp lights metal breaks into pieces 

D lamp lights metal dents but does not break 

 
 
24 Some of the reactions of three metals W, X and Y are shown. The letters are not the chemical 

symbols of the metals. 
 

metal 
reaction with 
cold water 

reaction with steam 
reaction with dilute 
hydrochloric acid 

W reacts reacts reacts 

X no reaction  no reaction 

Y reacts  reacts 

 
Which statement is not correct? 

A W is more reactive than X. 

B X reacts with steam. 

C Y is more reactive than X. 

D Y reacts with steam. 
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25 Argon, neon, nitrogen and oxygen are all present in clean air. 
 

What is the order of volume composition (%) of these gases in the clean air? 
 

 highest %  lowest % 

A nitrogen argon oxygen neon 

B nitrogen oxygen argon neon 

C oxygen neon nitrogen argon 

D oxygen nitrogen neon argon 

 
 
26 Petroleum is separated into fractions by fractional distillation. 
 

Which row shows the uses of four fractions? 
 

 bitumen oils paraffin diesel 

A making waxes making polish aircraft fuel fuel for oil stoves 

B making polish aircraft fuel fuel for oil stoves aircraft fuel 

C making roads lubricant aircraft fuel fuel for lorry engines 

D making roads lubricant lubricant fuel for lorry engines 

 
 
27 Tricosane is a long chain hydrocarbon. The formula of tricosane is C23H48. 
 

A sample of tricosane is cracked. 
 

Each molecule of tricosane produces a molecule of octane, C8H18, and three molecules of one 
other substance. 

 
What is the formula of the other substance? 

A C5H10 B C5H12 C C15H30 D C15H32 
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28 A simple pendulum swings between points P and Q as shown. 
 

P Q
 

 
It takes 0.65 seconds to swing from P to Q. 

 
A student measures five complete oscillations of the pendulum. 

 
What time does he record? 

A 1.30 s B 3.25 s C 6.50 s D 13.0 s 
 
 
29 A block of mass 0.50 kg is pushed across a frictionless surface with a force of 2.0 N. 
 

What is the acceleration of the block? 

A 0.25 m / s2 B 1.0 m / s2 C 4.0 m / s2 D 10.0 m / s2 
 
 
30 A beam is balanced using two objects, P and Q, 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. 
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31 An experiment using a small spring produces the extension-load graph shown. 
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The length of the small spring with no load is 6.0 cm. 
 

Which load makes its length 18.0 cm? 

A 4.0 N B 8.0 N C 12.0 N D 18.0 N 
 
 
32 Which type of energy is transferred to electrical energy in a simple a.c. generator? 

A chemical 

B kinetic 

C nuclear 

D solar 
 
 
33 Equal volumes of four substances are heated at atmospheric pressure. 
 

The temperature rise is the same for each substance. 
 

Which substance expands the most? 

A glass 

B mercury 

C steam 

D water 
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34 Which row correctly shows examples of transverse and longitudinal waves? 
 

 transverse longitudinal 

A gamma-rays water waves 

B infra-red sound 

C radio light 

D sound X-rays 

 
 

35 A microwave oven heats food using a frequency of 2500 MHz (2.5 × 109
 Hz). The speed of 

microwaves is 3.0 × 108
 m / s. 

 
What is the wavelength of the waves used by the oven? 

A 0.12 m B 0.83 m C 1.2 m D 8.3 m 
 
 
36 A battery, two resistors and an ammeter are connected in a series circuit. 
 

A

6.0 V

6.0 Ω3.0 Ω

 
 

Which is the total circuit resistance and the reading on the ammeter? 
 

 
total 

resistance / Ω 

ammeter 
reading / A 

A 3.0 0.5 

B 3.0 2.0 

C 9.0 0.7 

D 9.0 1.5 

 
 
37 A mobile phone (cell phone) takes 4.0 hours to fully recharge from a 5.0 V power supply. 
 

The charging current is 0.25 A. 
 

How much electrical energy is transferred from the power supply? 

A 5.0 J B 300 J C 720 J D 18 000 J 
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38 Which diagram is not correct? 
 

A attractN S steel

B no forceN S aluminium

C repelS N N S

D repelS N iron
 

 
 
39 Which statement about transformers is correct? 

A A constant magnetic field inside the secondary coil induces a voltage across it. 

B A current passes through the core. 

C A transformer needs a changing current. 

D The core of a transformer is made of steel. 
 
 
40 What does the nucleus of an atom of carbon contain? 

A neutrons only 

B protons only 

C protons and electrons only 

D protons and neutrons only 
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