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Write your name, Centre number and candidate number on the Answer Sheet in the spaces provided unless 
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There are forty questions on this paper. Answer all questions. For each question there are four possible 
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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. 
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Any rough working should be done in this booklet. 

A copy of the Periodic Table is printed on page 16. 
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1 Red blood cells have a relatively large surface area. 
 

How does this help the red blood cell carry out its function? 

A It can absorb oxygen more quickly. 

B It can carry more oxygen. 

C It can maintain a concentration gradient. 

D It can pass through small blood vessels. 
 
 
2 Some animal cells are placed in a concentrated sugar solution. 
 

What happens to the cells? 

A They lose sugar and shrivel up. 

B They lose water and shrivel up. 

C They take in sugar and burst. 

D They take in water and burst. 
 
 
3 Three test-tubes contain equal amounts of a liquid food. The pH of the liquid food in each tube is 

different. 
 

Equal quantities of the same enzyme are added to each tube. 
 

The fastest digestion of the liquid food occurs in the test-tube at pH 2. 
 

Which part of the alimentary canal was the enzyme extracted from? 

A large intestine 

B mouth 

C small intestine 

D stomach 
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4 The diagram shows an investigation into the effect of light intensity on the rate of photosynthesis. 
The rate is measured by counting the number of bubbles released per minute. 

 
The experiment is repeated using different light intensities. 

 

shoot of 

water plant 

light

source

 
 

Which graph shows the result of the investigation? 
 

bubbles 

per min 

increasing light 

intensity 

A 

bubbles 

per min 

increasing light 

intensity 

B 

bubbles 

per min 

increasing light 

intensity 

C 

bubbles 

per min 

increasing light 

intensity 

D 

 
 
 
5 Nitrogen-containing ions are found in fertilisers. 
 

How do plants use these ions? 

A enzyme synthesis 

B photosynthesis 

C respiration 

D transpiration 
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6 Blood donated in a hospital sometimes has the fibrinogen removed from it. 
 

What is the effect of removing fibrinogen from the blood? 

A The blood would carry less oxygen. 

B The blood would not be rejected by a recipient. 

C The blood would not clot. 

D The blood would not produce antibodies. 
 
 
7 What are the products of anaerobic respiration in muscle cells? 

A carbon dioxide and a large amount of energy 

B carbon dioxide and a small amount of energy 

C lactic acid and a large amount of energy 

D lactic acid and a small amount of energy 
 
 
8 The diagram shows a section through an alveolus and a blood capillary. 
 

blood flow 

blood flow 

air flow 

Y 

X 

Z 

 
 

Which row describes the oxygen concentrations at X, Y and Z? 
 

 X Y Z 

A high low high 

B high low low 

C low high high 

D low high low 
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9 What is the excretory product in blood that is removed by the lungs? 

A carbon dioxide 

B glucose 

C lactic acid 

D urea 
 
 
10 Which processes take place in the eye when a person moves into dim light? 
 

 size of pupil 
circular muscles 

of iris 
radial muscles 

of iris 

A enlarges contract relax 

B enlarges relax contract 

C reduces contract relax 

D reduces relax contract 

 
 
11 When a car driver has been drinking alcohol there is more chance of an accident. 
 

This is because the alcohol 

A affects the driver’s liver. 

B increases reaction time. 

C is addictive. 

D is a stimulant. 
 
 
12 Which human action is harmful to the ecosystem? 

A creating new habitats for organisms 

B cutting down more trees 

C increasing the number of nature reserves 

D slowing down the rate of human population growth 
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13 The diagram shows the structure of an insect-pollinated flower. 
 

1

2

3

 
 

What are the numbered parts? 
 

 1 2 3 

A carpel sepal stamen 

B carpel stamen sepal 

C stamen carpel sepal 

D stamen sepal carpel 

 
 
14 A student investigates a food colouring using chromatography. 
 

Which diagram shows the correct arrangement of apparatus at the beginning of the experiment? 
 

A

food
colouring

solvent

B

food
colouring

solvent

C

food
colouring

solvent

D

food
colouring

solvent

chromotography

paper

chromotography

paper

chromotography

paper
chromotography

paper
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15 Details of two atoms are shown. 
 

Q
40

18            R
40

19  

 
Which statement is correct? 

A Q and R are in the same group of the Periodic Table. 

B Q and R are in the same period of the Periodic Table. 

C Q and R have the same number of neutrons. 

D Q and R have the same number of nucleons in the nucleus. 
 
 
16 Which atom forms an ion with a charge of 2+? 
 

 proton (atomic) number 

A 6 

B 8 

C 12 

D 16 

 
 
17 The table shows the electronic structure of four elements. 
 

element electronic structure 

W 2,6 

X 2,8 

Y 2,8,1 

Z 2,8,7 

 
Which pair of atoms form a covalent molecule? 

A two atoms of W 

B two atoms of X 

C an atom of W and an atom of X 

D an atom of Y and an atom of Z 
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18 Magnesium reacts with steam to produce hydrogen and a white solid, magnesium oxide. 
 

What is the correct balanced equation for this reaction? 

A Mg(s)  +  H2O(l)  →  MgO(s)  +  H2(g) 

B Mg(s)  +  H2O(g)  →  MgO(s)  +  H2(g) 

C Mg(s)  +  2H2O(g)  →  MgO2(s)  +  2H2(g) 

D Mg(s)  +  2H2O(g)  →  MgO2(s)  +  4H(g) 
 
 
19 A beaker contains dilute hydrochloric acid of pH 2. 
 

Which statement is not correct? 

A If alkali is added the pH will increase. 

B If sodium carbonate is added, carbon dioxide is given off. 

C If some of the solution is removed, the pH of the remaining solution will still be 2. 

D If Universal Indicator is added, the solution goes yellow. 
 
 
20 Part of the Periodic Table is shown. 
 The letters in the table are not the usual symbols of the elements. 
 

W

Y Z

X

 
 

Which statement is correct? 

A W is a metal and X is a non-metal 

B X has more electrons than Y 

C Y and Z are both non-metals 

D Z has fewer electron shells than W 
 
 
21 Which diagram represents the structure of an alloy? 
 

A B C D 
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22 The following statements show properties of three metals, W, X and Y. 
 

Water is formed when hydrogen gas is passed over the heated oxide of metal W. 
 

Metal X does not react with water but reacts with steam to produce hydrogen gas. 
 

Metal Y reacts with cold water to produce hydrogen gas. 
 

What is the order of reactivity of the elements? 
 

 
most 

reactive 

 least 
reactive 

A hydrogen Y W X 

B W hydrogen X Y 

C X W Y hydrogen 

D Y X hydrogen W 

 
 
23 Which two gases are both pollutants of the atmosphere? 

A carbon monoxide and oxygen 

B carbon monoxide and sulfur dioxide 

C nitrogen and oxygen 

D nitrogen and sulfur dioxide 
 
 
24 Which gases are used to make ammonia in the Haber process? 

A nitrogen and hydrogen 

B nitrogen and methane 

C nitrogen and water vapour 

D nitrogen oxide and hydrogen 
 
 
25 Alkanes have the general formula CnH2n+2 
 

What is the formula of hexane, an alkane containing six carbon atoms? 

A C6H10 B C6H12 C C6H14 D C6H16 
 
 
26 Which statement about alkenes is not correct? 

A They are saturated hydrocarbons. 

B They burn to form carbon dioxide and water. 

C They can be used to form polymers, e.g. polythene from ethene. 

D They have structures containing a C = C bond. 
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27 Ethanol is a fuel. 
 

What are the products when ethanol burns in a plentiful supply of oxygen? 

A carbon, hydrogen and water 

B carbon dioxide and water 

C carbon monoxide and hydrogen 

D carbon monoxide and water 
 
 
28 The diagram shows a method of measuring the diameter of a beaker. 
 

0 1 2 3 4 5 6 7 8 9
cm

ruler

wooden block

beaker

bench

 
 

What is the diameter of the beaker? 

A 4.5 cm B 5.0 cm C 5.5 cm D 8.0 cm 
 
 
29 A force is exerted on an object so that it accelerates. 
 

Which change would double the size of the acceleration? 

A doubling the force and halving the mass of the object 

B doubling the force only 

C doubling the mass of the object and halving the force 

D doubling the mass only 
 
 
30 When an object is taken from the Earth to the Moon, what changes occur in mass and weight? 

 mass weight 

A decrease decrease 

B decrease increase 

C no change no change 

D no change decrease 
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31 Which type of energy is converted to thermal energy when atoms combine? 

A chemical 

B kinetic 

C nuclear 

D solar 
 
 
32 Four kettles have different power ratings. 

 The energy converted and the time taken for the conversion for each kettle is shown in the table. 

 Which kettle has the highest power rating? 

 energy converted time taken 

A 1000 J 2 s 

B 3000 J 2 s 

C 4000 J 5 s 

D 6000 J 5 s 

 
 
33 A beaker of water contains a red crystal which is slowly dissolving. 
 

Gentle heat is applied below the crystal. 
 

water

gentle

heat

red crystal

 
 

The red colour rises. 
 

What is the name of this process? 

A conduction  

B convection 

C evaporation 

D radiation 
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34 The uniform increase in the volume of a liquid with temperature is used to measure temperature. 
 

At 20.0 °C the volume of a liquid is 40 mm3. 
 

At 60.0 °C the volume of the same liquid is 44 mm3. 
 

Which temperature is indicated by a volume of 46 mm3 of this liquid? 

A 62.7 °C B 80.0 °C C 82.7 °C D 90.0 °C 
 
 
35 Twelve complete water waves pass a point in 4.0 s. The wavelength of the waves is 2.0 cm. 
 

What is the speed of the waves? 

A 0.67 cm / s B 1.5 cm / s C 6.0 cm / s D 8.0 cm / s 
 
 
36 Which pair of statements correctly compares X-rays and radio waves? 

A One is longitudinal and the other is transverse; they have the same speed in a vacuum. 

B One is longitudinal and the other is transverse; they have the same wavelengths and 
frequencies in a vacuum. 

C They are both longitudinal; they have the same wavelengths and frequencies in a vacuum. 

D They are both transverse; they have the same speed in a vacuum. 
 
 
37 In the circuit shown, 2.0 C move through the lamp in a time of 6.0 s. 

 

 What is the current in the circuit? 

A 12 A  B 4.0 A C 3.0 A D 0.33 A 
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38 A student sets up the circuit shown. 
 

I1

I2

I3

I4

A

A

A

A

 
 

The currents measured by the ammeters are shown. 
 

Which equation is correct? 

A I1 = I2 + I3 + I4 

B I1 = I2 = I3 = I4 

C I2 + I3 = I4 + I1 

D I4 = I3 + I2 + I1 
 
 
39 A 750 W microwave oven is used in a house where the mains voltage is 240 V. 
 

Which fuse should be used in the plug? 

A 3 A B 5 A C 10 A D 13 A 
 
 
40 What do all nuclei of carbon contain? 

A electrons only 

B neutrons only 

C electrons and neutrons 

D neutrons and protons 
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