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1 (a) Blood contains red cells, white cells and platelets.

(i) Describe how you can recognise red blood cells, apart from their colour, if you are
looking at a blood sample using a microscope.

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

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

(ii) What is the function of platelets?

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

(b) White blood cells can destroy harmful micro-organisms. Fig. 1.1 shows how two
different types of white blood cells work together to destroy bacteria in a person’s body.

Cell A detects the bacteria
and secretes specific
molecules.

The molecules attach to the
bacteria. This makes it
easier for cell B to detect
and destroy them.

Fig. 1.1

(i) Name

cell A, ...............................................

cell B, ...............................................

the molecules secreted by cell A. ............................................... [3]

vacuole

cell A

cell B

bacteria
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(ii) The first time that a person is infected by a particular kind of bacterium he may
become ill. However, if these bacteria get into the body a second time, the person
will probably be immune to this illness.

Explain how the person becomes immune.

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

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

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

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

(iii) Cell B secretes enzymes into the vacuole containing the bacteria. These include
proteases.

Suggest how proteases can help to destroy the bacteria.

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

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

...............................................................................................................................[2]
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2 Fig. 2.1 shows apparatus that a student used to study the rate of reaction when hydrogen
peroxide decomposes.

The equation for this reaction is shown below.

hydrogen peroxide → water + oxygen

Fig. 2.1

The student added 5.0 g of the insoluble solid manganese dioxide which acted as a catalyst.

(a) Describe how the student could test the gas produced in this reaction to show that it is
oxygen.

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

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

boiling tube

gas syringe

hydrogen peroxide solution
+

5.0 g manganese dioxide

50 100cm3
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(b) When the reaction was complete, the student separated the substances which were left
in the boiling tube. Fig. 2.2 shows the result of the separation.

Fig. 2.2

(i) Name the method of separation shown in Fig. 2.2.

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

(ii) Name liquid Q.

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

(iii) Predict the mass of dry manganese dioxide which the student obtained and explain
your answer.

mass .......................

explanation ...............................................................................................................

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

manganese dioxide

liquid Q
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(c) Fig. 2.3 shows the results of three experiments, A, B and C, which the student obtained
using the apparatus in Fig. 2.1. In each experiment the mass of manganese dioxide and
the volume and concentration of hydrogen peroxide solution were kept constant.

Fig. 2.3

(i) Explain how the results shown in Fig. 2.3 show that the rate of reaction was the
lowest for experiment C.

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

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

(ii) Explain which experiment, A, B or C, used manganese dioxide which had the
highest surface area.

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

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

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

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

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

B A

C

0
0

volume of
oxygen

time
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3 (a) Fig. 3.1 shows a soft iron ring. Two coils, X and Y, each of 200 turns are wound around
the ring. Coil X is connected to a power supply and coil Y is connected to a 12 V lamp.

Fig. 3.1

Describe and explain what happens to the lamp when

(i) the power supply is 12 V a.c.

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

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

(ii) the power supply is 12 V d.c.

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

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

(b) Electricity is transmitted at a very high voltage and relatively low current. This is
because it is cheaper than sending it at a lower voltage and higher current. Explain why
it is cheaper.

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

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

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

coil X

power supply

coil Y

soft iron ring

12 V lamp
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(c) Fig. 3.2 shows a bicycle with lights and reflectors.

Fig. 3.2

Fig. 3.3 shows a circuit used to power the two lamps on the bicycle from one battery.

Fig. 3.3

(i) What is the name given to this method of connecting two lamps together?

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

(ii) If the filament in the back lamp breaks, current can no longer flow through the lamp.
Will the front lamp stay alight or go out? Explain your answer.

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

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

front lamp

back lamp
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(iii) The resistance of each lamp in this circuit is 4 ohms. Calculate the combined
resistance of the two lamps. Show your working and state the formula that you use.

formula used

working

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

(d) Another method of connecting the lamps is shown in Fig. 3.4.

Fig. 3.4

(i) In this circuit, what happens to the front lamp if the filament in the back lamp
breaks?

Explain your answer.

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

(ii) State the combined resistance of the two lamps in this circuit.

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

front
lamp

back
lamp
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(e) The reflectors on bicycles are made of clear red plastic and use the idea of total internal
reflection.

Fig. 3.5 shows light hitting part of a reflector.

Fig. 3.5

Complete the diagram above to show how light leaves the reflector. [2]

4 Fig. 4.1 shows an insect-pollinated flower.

Fig. 4.1

(a) Give the letter of the part of the flower which

attracts insects to the flower; ........................

contains the female gametes. ........................ [2]

(b) Describe how this flower could be pollinated.

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

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

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

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

A

B

C

E

D

direction of
light wave

clear red
plastic
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(c) (i) Describe how the stamens of a wind-pollinated flower would differ from the
stamens of the flower in Fig. 4.1.

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

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

(ii) Wind-pollinated flowers tend to produce much larger quantities of pollen than
insect-pollinated flowers.

Suggest a reason for this difference.

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

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

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

(d) The type of reproduction which involves flowers is sexual reproduction.

Explain one advantage to a plant of sexual reproduction, as compared to asexual
reproduction.

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

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

......................................................................................................................................[2]
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5 Malachite is a compound of copper found in the Earth’s crust. The chemical formula of
malachite is Cu2CO3(OH)2.

(a) (i) State the number of different elements shown in the formula of malachite.

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

(ii) State the total number of atoms shown in the formula of malachite.

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

(b) (i) The formulae of four substances are shown below. Underline the formula of the
substance that does not react with dilute hydrochloric acid to form copper chloride
solution.

CuO         Cu         CuCO3 Cu(OH)2 [1]

(ii) Copper chloride solution contains copper ions, Cu2+, and chloride ions, Cl–.

Explain why the formula of copper chloride is CuCl2.

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

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

(c) Table 5.1 shows the results obtained by a student who added small pieces of different
metals to copper chloride solution.

Table 5.1

Explain why magnesium and zinc reacted but silver did not.

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

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

For
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Use
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• magnesium dissolves
magnesium

• brown insoluble solid produced

silver no reaction

• zinc dissolves
zinc

• brown insoluble solid produced
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(d) Fig. 5.1 shows the electrolysis of copper chloride solution. In this process copper forms
on one of the electrodes and chlorine is produced at the other.

Fig. 5.1

(i) Show the electrical charges of the electrodes by writing the symbols + and – in
the circles and explain your answer.

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

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

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

(ii) In this process copper ions, Cu2+, are changed into copper atoms, Cu. Explain the
difference, in terms of electrons, between a copper ion and a copper atom.

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

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

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

cell

copper chloride
solution
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6 Penguins can swim underwater. When swimming, they can accelerate from 0 m / s to 6 m / s
in 1.0 s.

Seals can accelerate from 0 m / s to their maximum speed of 2 m / s in 0.6 s.

(a) The acceleration of a penguin is 6 m / s2. Calculate the acceleration of a seal. Show your
working and state the formula that you use.

formula used

working

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

(b) Fig. 6.1 shows the speed-time graph for a penguin starting from rest. On the same axes
draw a speed-time graph for a seal starting from rest.

[2]

Fig. 6.1

(c) A seal starts to chase a penguin. The penguin immediately swims away.

The seal and the penguin are both at rest before the chase starts.

Use your graph to determine how much further the penguin will travel than the seal in
the first four seconds of the chase. Show your working.

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

penguin
6

5

4

3

2

1

0
0 1 2 3 4 5 6 7 8

speed /
m per s

time / s
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7 Fig trees grow in tropical rainforests. Fig trees provide food for monkeys and birds such as
toucans. These animals may be eaten by eagles.

(a) Construct a food web showing the feeding relationships between these four organisms.

[2]

(b) Fig trees are the producers in this food web.

Describe how plants such as fig trees transfer energy from sunlight into chemical
energy.

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

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

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

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

(c) Food chains rarely have more than four or five links in them.

Explain why this is so.

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

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

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

(d) Tropical rainforests in many parts of the world are being destroyed by logging. Give two
reasons why the conservation of tropical rainforests is important.

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

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

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

......................................................................................................................................[2]
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8 The metallic element potassium and the non-metallic element chlorine react together to form
the compound potassium chloride.

(a) Complete Table 8.1 by writing names of substances in the left-hand column, chosen
from the list below.

potassium         chlorine         potassium chloride

Table 8.1

[2]

(b) Fig. 8.1 shows a diagram of a chlorine atom.

Fig. 8.1

(i) State the number of complete electron energy levels shown in the atom in Fig. 8.1.

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

(ii) Explain why this atom is electrically neutral.

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

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

17 protons
18 neutrons
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(c) Chlorine joins with hydrogen to make the covalent compound, hydrogen chloride.

(i) Write the balanced symbolic equation for the reaction.

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

(ii) Draw a diagram of a hydrogen chloride molecule showing how the outer electrons
are arranged.

[2]

Question 9 is found on page 18
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9 Explain each of the following.

(a) Alpha and beta radiations are affected by electric fields but gamma radiation is not.

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

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

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

(b) Used aerosol cans may explode if they are thrown into a fire.

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

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

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

(c) The heater element in a kettle is placed at the bottom of the kettle but all the water reaches
boiling point.

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

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

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

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

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

(d) A satellite is able to orbit the Earth without falling to its surface.

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

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

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

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

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