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Section A

Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 Some of these statements are true and others are not true.

Put a tick against the statements that are true.

Brass is a chemical compound.

Ammonia is produced in the Haber process.

The rate of a reaction increases with increase in temperature.

Sodium chloride has covalent bonding.

Nitrogen is a noble gas.

A sodium atom has 11 electrons.

[3]

2 A potted plant was left in a sunny place for ten hours. The plant was not watered during this
time.

The diagram, Fig. 2.1, shows how the shape of stomata on the leaves of this plant changed
with time.

Fig. 2.1

(a) (i) Describe the function of stomata.

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

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

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

1 2 3 4 5 6 7 8 9 10

time /hours

stomataA
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(ii) After a few hours the stomata gradually decreased in size.

How did this help the plant?

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

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

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

(b) Suggest how the appearance of the whole plant changed during this investigation.

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

(c) The stomata decreased in size because the cells marked A lost water to the
surrounding cells of the leaf by the process of osmosis.

(i) Name the cells marked A.

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

(ii) What happens during osmosis?

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

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

...............................................................................................................................[2]
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3 The diagram, Fig. 3.1, shows a blast furnace used for the production of iron.

Fig. 3.1

(a) Iron ore, haematite, enters at the top of the blast furnace.

Name the two other raw materials entering at the top of the blast furnace.

1 .......................................................................................................................................

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

(b) (i) In the blast furnace name the materials that react to form slag.

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

(ii) Why is the formation of slag important in the extraction of iron from haematite?

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

waste gases

raw materials

firebrick lining

air

slag

molten iron
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(c) This equation shows how iron is formed from haematite.

Fe2O3 + 3CO → 2Fe + 3CO2

(i) Explain how the carbon monoxide in this reaction is formed.

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

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

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

(ii) Calculate the mass of iron, in kg, extracted from each tonne of iron oxide.

(1 tonne = 1000 kg)

mass = ........................... kg     [3]

For
Examiner’s

Use
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4 A man connects a fused 13A plug to an air conditioning unit.

The diagram, Fig. 4.1, shows the wiring in this plug.

Fig. 4.1

(a) State the name and colour of each of the three wires labelled A, B and C.

[3]

(b) Why is the fuse connected to wire B?

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

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

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

13
 A

M
P

A

B

C
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(c) The air conditioning unit has a power rating of 500 W.

The cost of electricity is 8 cents per kilowatt hour.

Calculate the cost of running this air conditioning unit for 24 hours.

cost = ........................... cents     [3]

For
Examiner’s

Use
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5 In an investigation, the size of the pupil in a person’s eye is measured in different conditions
of light intensity.

The results of this investigation are shown in the table in Fig. 5.1.

Fig. 5.1

(a) Plot a graph of light intensity (horizontal axis) against pupil size.

Draw a curve through the points.

[4]

(b) (i) Use your graph to find the size of the person’s pupil when the light intensity is 25
units.

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

(ii) From the graph describe how the size of the pupil is related to light intensity.

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

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

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

For
Examiner’s

Use

light intensity size of pupil
(arbitrary units) in mm

10 4.0

20 2.8

30 2.1

40 1.6

50 1.3



9

5130/02/O/N/03 [Turn over

(iii) Explain how a relay neurone is involved in this response of the eye.

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

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

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

(c) Name the parts of the eye that perform the following functions.

(i) detecting light

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

(ii) focusing light

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

For
Examiner’s

Use
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6 The diagram, Fig. 6.1, shows the separation of crude oil.

Fig. 6.1

(a) What is the name of this process?

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

(b) Choose three of the fractions shown in Fig. 6.1.

Describe a different use for each.

fraction .....................................................

use ...................................................................................................................................

fraction .....................................................

use ...................................................................................................................................

fraction .....................................................

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

fractions

fuel gas

petrol

paraffin

light gas oil

diesel

lubricating fraction

bitumen

crude oil
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7 The diagram, Fig. 7.1, shows an electrical circuit.

Fig. 7.1

(a) The ammeter reading is 1.8 A and the voltmeter reading is 3.0 V.

Calculate the resistance of the lamp L.

[3]

(b) The sliding contact is moved towards Y along the resistance wire.

What change would this cause to the

(i) ammeter reading,

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

(ii) voltmeter reading,

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

(iii) resistance of the lamp?

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

YX

L
sliding contact

resistance
wire

A

V

For
Examiner’s

Use



13

5130/02/O/N/03 [Turn over

(c) Explain your answers to (b)(i) and (b)(ii).

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

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

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

......................................................................................................................................[3]
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8 The diagram, Fig. 8.1, shows part of the human respiratory system.

Fig. 8.1

(a) Name the parts labelled A, B and C on the diagram.

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

B .......................................................................................................................................

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

(b) Describe the function of part B.

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

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

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

A

B

C
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9 The diagram, Fig. 9.1, shows the structure of diamond.

Fig. 9.1

(a) (i) Name the type of bonding present in diamond.

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

(ii) Diamond is a solid with a very high melting point.

Use ideas about the bonding in diamond and its structure to explain this fact.

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

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

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

(b) Silicon(IV) oxide and carbon dioxide both have the same type of bonding as diamond.
Silicon(IV) oxide is a solid with similar properties to diamond, including a high melting
point. Carbon dioxide is a gas at room temperature. Explain this difference.

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

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

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

......................................................................................................................................[3]
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10 Fig. 10.1 shows a man exercising.

Fig. 10.1

When he applies a force F to the steel bar with his heels the metal arm rotates at the pivot
and angle A increases, lifting the mass of 20 kg.

He moves the metal arm until the 20 kg mass is in the position shown.

(a) As angle A increases more force is needed to hold the 20 kg mass in position.

Explain why this is so.

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

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

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

steel bar

padding

metal arm

movement

mass of 20kg

pivot

F

angle A

0.25m

0.2m

For
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(b) Calculate the force F applied by the man’s heels to hold the mass in the position shown.

Use ideas about moments and the distances shown in the diagram in your calculation.

Ignore the mass of the metal arm.

(The force exerted by gravity on a 1 kg mass can be taken as 10 N.)

force = ........................... N     [3]

For
Examiner’s

Use
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Section B

Answer one part, (a) or (b), of each of the three questions.

Write your answers on the separate answer paper provided.

11 Either

(a) (i) Define the processes of sexual and asexual reproduction.
Describe pollination and fertilisation in a dicotyledonous flower. [8]

(ii) Plant growers sometimes propagate plants by producing seeds (sexual reproduction)
and sometimes by taking cuttings (asexual reproduction).
Suggest one advantage for each method. [2]

Or

(b) (i) Describe the dual circulation of blood in humans in terms of the pressure and the
functions of the two circulations. [4]

(ii) Describe how you would investigate the effect of exercise on pulse rate.
State and explain the results that you would expect. [6]

12 Either

(a) You are given four white powders and told that they are ammonium chloride, calcium
carbonate, calcium chloride and zinc carbonate. You are not told which powder is which
compound.
Describe the tests that you would carry out to identify each powder. [10]

Or

(b) (i) Define the terms acid and alkali.
Describe how you would demonstrate in the laboratory two characteristic chemical
properties of an acid and two characteristic chemical properties of an alkali. [6]

(ii) Describe the use of the pH scale in the measurement of acidity and alkalinity. [4]
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13 Either

(a) The diagram, Fig. 13.1, shows the main parts of a simple electric motor.

Fig. 13.1

(i) Explain why the coil moves.
Explain the function of the split-ring commutator. [6]

(ii) Explain why the speed of the motor is increased by winding the coil onto a soft iron core.
State and explain two other ways of increasing the speed of this electric motor. [4]

Or

(b) (i) Describe how you would determine the relative penetrating powers of radiation from
alpha, beta and gamma sources in the laboratory.
Describe two other ways in which these radiations differ. [7]

(ii) What safety measures should be used in the storage and use of these sources? [3]

battery

coil

switch

carbon brush

split ring
commutator

magnet
rotation
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