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Additional Materials: Multiple Choice Answer Sheet 
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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. 

DO NOT WRITE IN ANY BARCODES. 

 

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. 

Electronic calculators may be used. 
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1 The diagram shows a plant cell as seen under a microscope. 
 

1

2

3

 
 

Which of the numbered parts carry out these functions? 
 

 
controlling entry of 

dissolved substances 
formation of 

carbohydrates 

A 1 3 

B 2 1 

C 3 2 

D 3 1 

 
 
2 The diagram represents how some red blood cells change when they are placed in solution X.  
 

change when

in solution X  
 

What describes the water concentration in solution X and in which direction does water move? 
 

 
water concentration in 

solution X 
direction of water 

movement 

A higher than in cells into the cells 

B higher than in cells out of the cells 

C lower than in cells into the cells 

D lower than in cells out of the cells 
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3 In an experiment to investigate germinating barley grains, two petri dishes are set up as shown in 
diagram 1 and left for three days. 

 
Iodine solution is then added to the starch-agar gel. The results are shown in diagram 2. The 
shaded areas indicate the presence of starch. 

 

diagram 1

petri dishes

viewed from

the side

diagram 2

after 3 days, the

same petri dishes

viewed from above

starch-agar gel

amylase solution

germinating

barley grains

germinating

barley

grains

amylase

solution

P Q  
 

What is shown by dishes P and Q? 
 

 dish P dish Q 

A amylase digests starch germinating barley grains digest starch 

B amylase digests starch germinating barley grains do not digest starch 

C barley grains produce amylase germinating barley grains digest starch 

D barley grains produce amylase germinating barley grains do not digest starch 

 
 
4 What is caused by the lack of nitrate ions in plant leaves? 

A all leaves very dark green 

B leaves yellow between the veins 

C pale leaves with poor growth 

D wilting of the leaves 
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5 The diagram represents the liver and associated blood vessels. 
 

small

intestine

liver

Y X

 
 

After a meal, how do the levels of glucose and urea in the blood change as the blood passes 
from X to Y? 

 

 glucose urea 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
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6 The diagram shows a vertical section through the heart. 
 

left ventricle

2 3

1 4

 
 

Which numbered blood vessels carry out these functions? 
 

 
carries blood 

to lungs 
carries blood 

from body 

A 1 4 

B 2 1 

C 3 2 

D 4 3 

 
 
7 What is the approximate oxygen content of expired air? 

A 0 % B 16 % C 20 % D 79 % 
 
 
8 Which diagram shows how light from a near object is focused on the retina to form a clear 

image? 
 

A B C D 
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9 What are the effects of alcohol and heroin on the body? 
 

 alcohol heroin 

A depressant depressant 

B depressant stimulant 

C stimulant depressant 

D stimulant stimulant 

 
 
10 Which statement is not correct? 

A A producer can have more than one consumer. 

B Energy flowing through biological systems is recycled. 

C Food chains show energy flow in ecosystems. 

D The Sun is the principal source of energy input into biological systems. 
 
 
11 Which human activity has caused most damage to tropical rain forests? 

A burning fossil fuels 

B flooding of land 

C logging for timber 

D searching for medicinal plants 
 
 
12 After sexual intercourse, sperm can survive for 3 days in the uterus and oviducts. Ovulation can 

occur any time from day 13 to day 15 and an egg cell can live for 2 days after ovulation. 
 

Which is the best estimate of the length of the fertile phase of the menstrual cycle? 

A 2 days B 3 days C 5 days D 7 days 
 
 
13 What are symptoms of syphilis? 

A cough up blood, pain when breathing, fatigue 

B pain when urinating, yellow or green discharge from the penis, swollen testicles 

C rash, ulcers, blindness, paralysis, mental confusion 

D tremors, clumsiness, memory loss, mood changes 
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14 A gas X is insoluble in water and less dense than air. 
 
 An impure supply of X contains water vapour and a water-soluble impurity. 
 

drying

agent

water

water

impure

supply of 

gas X
1 2 3 4 5

 
 

In which order should pieces of apparatus be joined together to collect a pure, dry sample of X? 

A 1, 2, 3, 4 B 1, 2, 3, 5 C 1, 3, 2, 5 D 1, 3, 2, 4 
 
 

15 The symbol for an atom of potassium is K
39

19
. 

 
What does the number 39 represent for an atom of potassium? 

A its position in the Periodic Table 

B the number of electrons plus protons plus neutrons 

C the number of nucleons 

D the number of protons 
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16 Which diagram shows the electron arrangement in calcium fluoride? 
 

Only the outer shell electrons are shown. 
 

C F Ca F

D F Ca F

B F– Ca2+ F–

F+ Ca2– F+A
= electrons from calcium 

= electrons from fluorine 

key 

 
 
 
17 A molecule of carbon disulfide, CS2, contains one carbon atom covalently bonded to two sulfur 

atoms. 
 

S  C  S 
 

How many electrons make up all of the covalent bonds in one molecule of CS2? 

A 2 B 4 C 6 D 8 
 
 
18 In the Haber process, nitrogen reacts with hydrogen to form ammonia. 
 

What is the balanced equation for this process? 

A N2  +  H2  →  2NH3 

B N2  +  3H2  →  N2H6 

C N2  +  3H2  →  2NH3 

D N2  +  6H2  →  2NH3 
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19 A man suffering from an excess of acid in his stomach has no indigestion tablets. 
 

Which substance could he take to neutralise this acidity? 

A aspirin (pH 6 in solution) 

B bicarbonate of soda (pH 8 in solution) 

C lemon juice (pH 5) 

D salt water (pH 7) 
 
 
20 In 2011, the existence of the element with atomic number 114 was confirmed. 
 

This element is placed directly under lead in the Periodic Table. 
 

Which row describes this element? 
 

 
number of 

outer electrons 
metal or non-metal

A 4 non-metal 

B 4 metal 

C 7 non-metal 

D 7 metal 

 
 
21 Copper is a typical metal. 
 

What is not a property of copper? 

A ductile (can be drawn into wires) 

B good conductor of heat 

C high melting point 

D poor conductor of electricity 
 
 
22 Metal X reacts with the oxide of metal Y but not with the oxide of metal Z. 
 

What is the order of reactivity of the metals X, Y and Z? 
 

 most reactive least reactive 

A X Z Y 

B Y X Z 

C Z X Y 

D Z Y X 
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23 The diagram shows apparatus used to investigate the rusting of iron. 
 

before rusting 

air 

glass wool 

water 

an excess of 

moist iron filings 

after rusting  
 

Which statement is correct? 

A The amount of gas remaining is 79% of the original volume. 

B The iron acts as a catalyst in this experiment. 

C The iron only reacts with the nitrogen in the air. 

D The volume of gas remaining is about one fifth of the original volume. 
 
 
24 Which compound will not produce ammonia when heated with ammonium sulfate? 

A calcium oxide 

B magnesium oxide 

C sodium hydroxide 

D sulfuric acid 
 
 
25 Which statement about a homologous series is correct? 

A The boiling point increases with decreasing relative molecular mass. 

B The members have the same chemical formula. 

C The members have similar chemical properties. 

D The relative molecular masses of consecutive members differ by 12. 
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26 Which compound undergoes an addition reaction with bromine? 
 

CCH

H H

H H

CC

H H

H H

A B

H

C

CCH

H H

H H

O H CCH

H

H H

D

O

O
 

 
 
27 The diagram shows four stages in a reaction scheme. 
 

Which stage involves an addition reaction? 
 

petroleum 

stage 

A 

stage 

B 

stage 

C 

stage 

D 
octane 

C H  8 18 

ethene ethanol ethanoic 

acid 
 

 
 
28 The graph shows the speed of a car over the first ten seconds of a journey. 
 

0 2 4 6 8 10 

15 

10 

5 

0 

time / s

speed

in m / s

 
 

Which statement about the acceleration of the car between 3 s and 5 s is true? 

A The acceleration decreases. 

B The acceleration increases. 

C The acceleration is zero. 

D The acceleration is 10 m / s. 
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29 Two liquids form separate layers in a measuring cylinder. The two liquids cannot be mixed. The 
upper liquid has a density of 0.8 g / cm3 and the lower liquid has a density of 1.0 g / cm3. 

 
A cube of material has a mass of 20 g. The length of each side of the cube is 2 cm. The cube is 
carefully lowered into the measuring cylinder. 

 

liquid of

density

0.8 g / cm3

liquid of

density

1.0 g / cm3

X

Y

Z

 
 

What is the density of the cube material and the final position of the cube in the measuring 
cylinder? 

 

 
density 
g / cm3 

final 
position 

A 0.4 X 

B 0.4 Y 

C 2.5 Y 

D 2.5 Z 

 
 
30 If a nut and bolt are difficult to undo, it may be easier to turn the nut by using a longer spanner. 
 

This is because the longer spanner gives 

A a larger turning moment. 

B a smaller turning moment. 

C less friction. 

D more friction. 
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31 The extension-load graph is for a spring. 
 

2

1

0
0 2 4 6

extension / cm

load / N  
 

The original length of the spring was 10 cm. 
 

Which load would give a spring length of 15 cm? 

A 5 N B 15 N C 30 N D 45 N 
 
 
32 The diagram shows a coloured crystal being heated in a beaker of water. 
 The crystal dissolves and the coloured water circulates around the beaker. 
 

heat 

crystal 

movement 

of coloured 

water

 
 

What is happening to cause the water above the crystal to rise? 

A The water contracts and its density decreases. 

B The water contracts and its density increases. 

C The water expands and its density decreases. 

D The water expands and its density increases. 
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33 A ray of light travels from air into glass. The refractive index of the glass is 1.5. 
 

Which of the following pairs of angles are correct? 
 

 
angle of 

incidence 
angle of 

refraction 

A 21.5° 20.0° 

B 40.0° 30.0° 

C 60.0° 35.3° 

D 80.0° 53.3° 

 
 
34 The diagram shows a positively charged acetate strip and a negatively charged polythene strip 

that are freely suspended. 
 

acetate strip 

+ 
+ 

+ 
+ 

polythene strip 

– 
– 

– 
– 

 
 

Two rods X and Y are brought up in turn to these two strips. 
 
Rod X attracts the acetate strip but repels the polythene strip. 
Rod Y does not repel either the acetate strip or the polythene strip. 

 
Which type of charge is on each rod? 

 

 rod X rod Y 

A negative positive 

B negative uncharged 

C positive negative 

D positive uncharged 
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35 A series circuit consists of a battery, an ammeter, a lamp and a resistor. A voltmeter is placed 
across the lamp and the resistor. 

 

A

V

2 A

1 Ω 6 Ω

 
 

What is the voltmeter reading? 

A 2 V B 10 V C 12 V D 14 V 
 
 
36 A small heater operates at 12 V, 2 A. 
 
 How much energy is used in 5 minutes? 

 A 30 J B 120 J C 1800 J D 7200 J 

 
 

37 What is an example of induced magnetism? 

A a compass needle pointing north 

B a north pole attracting iron filings 

C a north pole repelling a north pole 

D a negatively charged balloon attracting small pieces of paper 
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38 Which transformer arrangement produces an output voltage that is larger than the input voltage? 
 

  

iron core 

a.c.

input
output 

A 

  

iron core 

d.c.

input
output 

B 

  

iron core 

a.c.

input
output 

C 

  

iron core 

d.c.

input
output 

D 

 
 
 

39 A nucleus of the element cobalt may be represented by the symbol Co
59

27
. 

 
What is the structure of this nucleus? 

 

 
number of 

protons 
number of 
neutrons 

A 27 32 

B 27 59 

C 59 27 

D 59 32 
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40 In an experiment to find the half-life of a radioactive nuclide, the following results were obtained. 
 

activity / counts per min 4100 2800 1900 1300 900 600 

time / min 0 2 4 6 8 10 

 
What is the approximate half-life of the nuclide? 

A 2 min B 4 min C 6 min D 8 min 
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