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1 Fig. 1.1 shows a section through a human heart, seen from the front.

Fig. 1.1

(a) Name the parts labelled A and B.

A .......................................................

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

(b) (i) Give the letter of the vessel that brings blood to the heart from the lungs.

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

(ii) Give the letter of the vessel that takes blood from the heart to the body tissues.

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

(iii) Sometimes, a child is born with a hole in the place marked X. This means that
blood can pass directly from one side of the heart to the other.

Explain why this might result in less oxygen being carried to the body tissues.

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

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

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

vessel Q

vessel P

X

vessel R

vessel S
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2 (a) The chemical symbols of some elements are shown below.

Al Fe K I Ne P S

Choose one of the symbols from the list which shows one atom of:

potassium ....................

an element in the same group of the Periodic Table as oxygen ....................

an element with eight electrons in its outer shell ....................

a transition metal ....................

an element that normally exists as diatomic molecules .................... [5]

(b) When a mixture of iron and sulphur is heated, the compound iron sulphide forms in an
exothermic reaction.

(i) What does the term exothermic mean?

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

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

(ii) Describe one difference between a mixture and a compound.

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

............................................................................................................................ [1]
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3 Fig. 3.1 shows an athlete.

Fig. 3.1

(a) Complete this sentence by choosing suitable words.

As the athlete runs, the ………………………… energy in the food that she has eaten

changes to ………………………… energy and ………………………… energy. [3]
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(b) Fig. 3.2 shows how the athlete’s speed varies during part of a training run.

Fig. 3.2

(i) At which two points on the graph was she standing still?

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

(ii) Describe her motion between B and C.

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

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

(iii) Describe her motion between C and D.

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

............................................................................................................................ [1]
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4 Although the Namib desert in south west Africa is very hot and dry, it is the habitat for a
large community of animals and plants. Plants such as grasses and stone plants are able
to grow in the dry ground. They are eaten by grasshoppers and beetles. Lizards eat the
grasshoppers and beetles. Lizards are eaten by jackals.

(a) Explain the meaning of each of the following words.

(i) habitat

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

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

(ii) community

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

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

(b) (i) Complete the food web to include all of the plants and animals mentioned at the
beginning of this question.

[3]

(ii) What do the arrows represent in the food web that you have drawn?

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

(iii) Name one organism in the food web which is a producer.

............................................................................................................................ [1]
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5 Fig. 5.1 shows a barbecue which is used for cooking food.

Fig. 5.1

The heat used to cook the food is produced by the reaction between charcoal and oxygen
from the air. Charcoal is a form of carbon.

(a) (i) Complete the word equation for the reaction between carbon and oxygen from a
good supply of air.

carbon + oxygen → ..................................................................................... [1]

(ii) Suggest why the charcoal used on the barbecue is usually broken up into small
pieces.

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

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

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

(b) The wind shield on the barbecue is made from mild steel which has been painted to
prevent it from rusting.

(i) Name the main metallic element in steel.

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

(ii) Name two substances needed in order for steel to rust.

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

............................................................................................................................ [2]
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6 (a) Fig. 6.1 shows a parallel sided block of glass.

A ray of light strikes the block at L.

Fig. 6.1

On the diagram:

(i) draw the path of the ray as it passes through the block, [1]

(ii) draw the path of the ray as it comes out of the other side of the block, [1]

(iii) mark the angle of refraction at L. [1]

(b) The ray of light is produced by an electric lamp. The voltage applied across the lamp is
12 V and the current passing through it is 2 A.

Calculate the resistance of the lamp.

Show your working and state any formula that you use.

...................... � [3]

L
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7 (a) Fig. 7.1 shows the percentage of carbon dioxide in the atmospheres of three planets
A, B and C, in the solar system.

Fig. 7.1

State which planet, A, B or C, is the Earth.

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

(b) On Earth, volcanoes emit many gases, including sulphur dioxide, into the atmosphere.

Explain why rain which falls through air polluted by sulphur dioxide may cause damage
to the walls of stone buildings.

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

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

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

(c) The use of motor vehicles causes increased levels of the pollutant carbon monoxide,
especially in large cities.

(i) Explain briefly why the use of motor vehicles causes increased levels of carbon
monoxide.

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

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

(ii) Explain why high levels of carbon monoxide in cities are undesirable.

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

............................................................................................................................ [1]
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planet % carbon dioxide

A 96

B 0.03

C 95



(d) (i) One of the other gases in the Earth’s atmosphere is argon, Ar. Explain briefly why
argon in the atmosphere is not harmful to humans.

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

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

(ii) Fig. 7.2 shows an incomplete diagram of one atom of argon, proton number 18.

Complete the diagram to show how all of the electrons are arranged.

The first two electrons have already been drawn.

Fig. 7.2 [2]
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8 Fig. 8.1 shows a human egg cell. Its nucleus contains 23 chromosomes.

Fig. 8.1

(a) Name structure A, and describe its function.

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

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

(b) Egg cells are much larger than sperm cells. Explain why egg cells are so large.

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

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

(c) The egg cell is fertilised by a sperm cell, to form a zygote.

(i) Where in the human body does this take place?

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

(ii) State the number of chromosomes in the nucleus of the zygote.

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

(d) The zygote develops into a fetus, which grows in the mother’s uterus.

Describe how the growing fetus obtains its nutrients.

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

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

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

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

A
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9 A scientist placed three radioactive sources A, B and C, at the same distance from a
Geiger-Müller tube. He placed different sheets of absorbing material in the path between
each source and the Geiger-Müller tube as shown in Fig. 9.1.

Fig. 9.1

In each case he noted the count rate. The results are shown in Fig. 9.2.

Fig. 9.2

(a) What difference did the lead foil make to the readings from source B?

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

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

radioactive
source

Geiger-Müller
tube

sheet of
 absorbing material
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absorbing material

none

0.5 cm of lead foil

0.2 cm of aluminium foil

one sheet of paper

count rate / counts per minute

source A source B source C

79

20

20

20

197

22

103

182

172

106

149

171



(b) Use the results to identify the radiation from each of the sources A and C. Explain your
answers.

Source A ..........................................................................................................................

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

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

Source C ..........................................................................................................................

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

.................................................................................................................................... [4]

(c) The scientist put the sources away. He observed that the Geiger-Müller tube was still
recording 20 counts per minute.

Explain this observation.

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

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