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Section A

Answer all the questions.

1 The parts of the electromagnetic spectrum are listed below in alphabetical order.

gamma rays infrared microwaves radio waves

ultraviolet visible light X-rays

(a) In the table in Fig. 1.1, list the parts of the electromagnetic spectrum in order of
wavelength, starting with the shortest wavelength.

Fig. 1.1 [4]

(b) Long exposure of the skin to ultraviolet light causes sunburn.

Long exposure to visible light causes no harm to the skin.

Explain this difference.

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [2]
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longest wavelength



(c) Radiation is given out when isotopes such as cobalt-60 decay.

(i) What is meant by the term isotopes?

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

(ii) Gamma rays emitted by cobalt-60 are used to treat cancer.

State one safety precaution needed when this treatment is used.

............................................................................................................................ [1]
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2 The apparatus shown in Fig. 2.1 is used to obtain ethanol from fermented liquor.

Fig. 2.1

(a) Choose from the list below to label the apparatus in Fig. 2.1.

condenser ethanol fermented liquor filter funnel stirring rod thermometer
[4]

(b) The fermented liquor is made from a solution of sugar in water.

Explain how the sugar solution is fermented.

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [2]

heat
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3 The diagram in Fig. 3.1 shows parts of the human digestive system.

Fig. 3.1

(a) Label the parts A, B, C and D on the diagram. [4]

(b) Complete the table in Fig. 3.2 showing the function of some parts of the human
digestive system. [3]

Fig. 3.2

(c) (i) What is the function of peristalsis?

............................................................................................................................ [1]

(ii) How is peristalsis carried out?

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

A

B

C

D
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part of the digestive system

gall bladder

pancreas

rectum

function



4 The diagram in Fig. 4.1 shows a simple electric bell.

Fig. 4.1

The bell uses electromagnetism to make it work.

(a) (i) When the switch is closed, the hammer hits the gong.

Explain why.

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

(ii) The hammer then moves back to its original position.

Explain why.

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

hammer
gong

coil

iron bar

fixed
contact

springy
metal

switch

cell

iron
core
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(b) Why is a permanent magnet of no use in this bell?

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [2]

(c) The electric bell rings louder if the hammer hits the gong harder.

In what ways can this electric bell be modified to make it ring louder?

..........................................................................................................................................

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [3]
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5 In an experiment a spatula full of a metal powder is added to an aqueous solution of a
metal salt. Any change to the appearance of the solid is noted. The experiment is repeated
with different metals and metal salts.

Results for these experiments are shown in the table in Fig. 5.1.

Fig. 5.1

(a) (i) Name the red-brown solid formed when iron is added to aqueous copper(II)
sulphate solution.

............................................................................................................................ [1]

(ii) Explain why this solid is formed.

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

(iii) Write an equation for the reaction taking place when this solid is formed.

............................................................................................................................ [2]

(b) Aqueous copper(II) sulphate solution is blue.

(i) Describe the change to the colour of this solution when magnesium powder is
added.

............................................................................................................................ [1]

(ii) Explain your answer to (i).

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

(c) Use the information in the table to place the three metals, copper, iron and
magnesium, in order of reactivity. Begin with the most reactive.

.................................................................................................................................... [2]
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metal

solution of metal salt

copper no change no change no change

light grey solid turns
to red-brown solid

no change no change

light grey solid turns
to red-brown solid

light grey solid turns
to dark grey solid

no change

iron

magnesium

copper(II) sulphate iron(II) sulphate magnesium sulphate



6 A survey was made to investigate some effects of smoking on health.

Results of this survey are shown in the bar chart in Fig. 6.1.

Fig. 6.1

(a) (i) What is the effect of increasing the number of cigarettes smoked per day on the
chance of a person dying from bronchitis?

..................................................................................................................................

............................................................................................................................ [1]

(ii) What is the effect of increasing the number of cigarettes smoked per day on the
chance of a person dying from lung cancer?

..................................................................................................................................

............................................................................................................................ [1]

(iii) How do the effects you have noted in (a)(i) and (a)(ii) differ?

..................................................................................................................................

............................................................................................................................ [2]

(b) Smokers are also more likely to suffer from emphysema than non-smokers.

Emphysema decreases the number of alveoli functioning in the lungs.

(i) What is the function of alveoli?

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

(ii) How would a person suffering from emphysema be affected by having fewer
functioning alveoli in the lungs?

............................................................................................................................ [1]

250

200

150

100

50

0
0 1–14 15–24 25+

cigarettes per day

annual deaths
per 100 000
population

deaths
resulting
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lung cancer
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7 The diagram in Fig. 7.1 shows a crane working on a building site.

Fig. 7.1

(a) (i) What is the effect of removing the concrete block from the crane?

............................................................................................................................ [1]

(ii) Explain how the concrete block prevents this effect.

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

(b) The crane lifts a piece of steel of mass 800 kg from the ground to a height of 30 m.

Calculate the work done by the crane.

work = ......................... ........... [3]

 concrete 
block

jib

load

force
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8 Magnesium burns in chlorine gas to produce the ionic solid magnesium chloride.

The table in Fig. 8.1 gives information about the atoms and ions of magnesium and chlorine.

Fig. 8.1

(a) Fill in the two gaps in the table. [2]

(b) Hydrogen also reacts with chlorine forming hydrogen chloride. The compound
hydrogen chloride is a gas.

(i) What sort of bonding is present in hydrogen chloride?

............................................................................................................................ [1]

(ii) In terms of electrons, how is the bonding in hydrogen chloride different from that
in magnesium chloride?

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]

(iii) Magnesium chloride is a solid. Hydrogen chloride is a gas.

Explain this difference in terms of the forces holding particles together.

..................................................................................................................................

..................................................................................................................................

..................................................................................................................................

............................................................................................................................ [2]
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formula number of
electrons

arrangement of
electrons

magnesium atom Mg 12 2,8,2

chlorine atom Cl 17 2,8,7

magnesium ion Mg2+ 10

chloride ion Cl– 18



9 The graph in Fig. 9.1 shows how the rate of photosynthesis in a green plant changes with
light intensity at two different concentrations of carbon dioxide.

Fig. 9.1

(a) Describe the effect of light intensity on the rate of photosynthesis in the parts of the
graph indicated below.

(i) part A

............................................................................................................................ [1]

(ii) part B

............................................................................................................................ [1]

(iii) part C

............................................................................................................................ [1]

(b) Why does the graph ACE show a lower maximum rate of photosynthesis than the
graph ABD?

..........................................................................................................................................

..........................................................................................................................................

.................................................................................................................................... [3]

rate of
photosynthesis

light intensity

0.5% carbon dioxide

0.05% carbon dioxide

A

B D

C E
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Section B

Answer one part, either (a) or (b), of each question in this section.

10 Either (a) (i) A television set operates at a voltage of 240 V and uses a current of 5 A.
The television is switched on to watch a programme lasting 50 minutes.
Calculate the number of coulombs of charge flowing through the television set
and the number of joules of electrical energy used, during this programme.
Show the formulae you are using for your calculations. [6]

(ii) The television set has a plastic case. Its mains cable has an earth wire and a
plug fitted with a fuse.
Explain how each of the items printed in italics helps to make the television set
safer to use. [4]

Or (b) (i) Draw a diagram showing a ray of light entering a rectangular glass block to help
you explain the term refractive index.
Describe an experiment that you could carry out to find the refractive index of
the glass. [6]

(ii) Explain, with the help of a diagram, how refraction makes a swimming pool
appear less deep than it really is. [4]

13
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11 Either (a) An experiment was carried out to investigate the rate of reaction between calcium
carbonate and hydrochloric acid contained in a flask. The flask was weighed every
two minutes until all of the calcium carbonate had reacted. Results of this
experiment are shown in the table in Fig. 11.1.

Fig. 11.1

(i) Use graph paper to plot the results of this experiment.
Plot time on the horizontal axis and mass on the vertical axis.
Draw a curve through the points. Label this curve X.
Describe and explain the change in the rate of reaction during this experiment.

[6]
(ii) On the same axes sketch the graph you would expect if the experiment is

repeated using hydrochloric acid of twice the concentration.
Label this curve Y. Explain the shape of curve Y. [4]

Or (b) The table in Fig. 11.2 shows properties of four elements from Group VII of the
Periodic Table (the halogens) listed in order of relative atomic mass.

Fig. 11.2

(i) Describe trends in colour and state of the halogens at room temperature.
The next member of Group VII is called astatine.
Predict, with reasons for your choices, the colour of astatine and its state at
room temperature. [4]

(ii) Describe how one halogen element may displace another from a solution of its
ions.
Write an equation for a reaction of this type.
Use examples of these reactions to show how the reactivity of the halogen
elements changes as the Group is descended. [6]
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time in minutes

0

2

4

6

8

10

12

mass of flask and contents in grams

159.8

157.8

156.7

156.1

155.9

155.8

155.8

halogen
relative 

atomic mass
colour
at r.t.p.

melting point 
in °C

boiling point
in °C

fluorine 19 yellow –220 –188

chlorine 35.5 green –101 –35

bromine 80 red/brown –7 58

iodine 127 dark grey 114 183



12 Either (a) (i) Describe and explain the differences between a typical cell from an animal and
one from a plant. You may use diagrams to help your answer. [3]

(ii) Describe how root hair cells, xylem vessels and red blood cells differ from
typical plant and animal cells.
Explain how these differences help the modified cells to carry out their
functions. [7]

Or (b) The diagram in Fig. 12.1 shows a food web in a field of maize.

Fig. 12.1

(i) Draw one food chain from this food web.
Describe and explain the energy losses from your food chain. [6]

(ii) The field is sprayed with an insecticide that kills the grasshoppers and greenflies.
Describe and explain the effects that this has on the food web. [4]
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spider

grasshopper

bird

caterpillar

maize plant

beetle

greenfly
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