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Section A

Answer all the questions.

1 To investigate the water lost from a plant through the stomata of the leaves, a student set
up the apparatus shown in Fig. 1.1.

Fig. 1.1

The student measured the mass lost from each tube during a period of 24 hours.

The results are shown in Fig. 1.2.

Fig. 1.2

(a) (i) State one way in which the student made this a fair test.

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

(ii) What was the purpose of tube F?

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

...............................................................................................................................[1]
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A B C D E F

tube
oil

water

grease on
lower surface
of each leaf

grease on
upper surface
of each leaf

grease on
both surfaces
of each leaf

tube A B C D E F

mass lost /g 1.1 0.3 0.8 0.1 0.1 0.0
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(iii) Why was oil placed on the water in each tube?

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

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

(b) (i) What do the results suggest about the distribution of stomata on the leaves?

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

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

(ii) What does the result for tube E show?

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

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

(c) Suggest how the results will differ if the apparatus is placed in each of the following
conditions.

(i) high temperature

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

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

(ii) high humidity

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

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

(d) Explain your answer to (c)(ii).

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

......................................................................................................................................[1]
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2 (a) The table in Fig. 2.1 gives information about six substances.

Fill in the four empty boxes in the table using words from this list.

atoms      compound      element      ions      mixture      molecules

You may use each word once, more than once or not at all.

Fig. 2.1 [4]

(b) (i) Fig. 2.2 shows the arrangement of electrons in atoms of magnesium and oxygen.

Complete Fig. 2.2 to show the arrangement of electrons after these atoms have
bonded to form magnesium oxide.

Fig. 2.2 [2]

(ii) Name the type of bonding in magnesium oxide.

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

(iii) Write the formula for magnesium oxide.

...............................................................................................................................[1]
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electron arrangement electron arrangement
atom before bonding after bonding

magnesium 2,8,2

oxygen 2,6

name of substance type of substance particles in substance

iron element atoms

wood mixture molecules

air atoms and molecules

copper element

sodium chloride ions

water compound



3 Fig. 3.1 gives information about the electromagnetic spectrum.

Fig. 3.1

(a) Name the waves at P and Q.

P ...................................................................................................................................

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

(b) (i) Which waves could be used for the treatment of cancer?

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

(ii) Which waves cause sunburn?

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

(c) The statements in Fig. 3.2 refer to the reflection of visible light in a plane mirror.

Indicate with a tick whether each statement is true or false.

Fig. 3.2 [4]

increasing wavelength

gamma P ultraviolet visible Q microwaves radio
rays waves

5

5130/2 Nov01 [Turn over
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true false

The image in the mirror is larger than the object.

The image in the mirror is smaller than the object.

The image in the mirror is a virtual image.

The image in the mirror is upside down.

The image in the mirror is reversed left to right.

The image is as far behind the mirror as the object is in front.
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4 When a person steps on a drawing pin, he quickly moves his foot away. This automatic
response is a reflex action which involves a reflex arc, as shown in Fig. 4.1.

Fig. 4.1

(a) Write the letters from the labels in Fig. 4.1 in the correct spaces in Fig. 4.2.
The first one has been completed for you.

Fig. 4.2 [4]

(b) Describe how this automatic response works.

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

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

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

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

......................................................................................................................................[5]

drawing pin

E

D

C

A

B
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motor neurone C

receptor

relay neurone

sensory neurone

spinal cord
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5 The apparatus shown in Fig. 5.1 is used for the electrolysis of acidified water.

Fig. 5.1

(a) (i) Name the gas given off at the anode.

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

(ii) The volume of hydrogen given off at the cathode is shown in Fig. 5.1.

On Fig. 5.1, mark the volume of gas given off at the anode in the same time. [1]

(b) Construct an ionic equation for the reaction taking place at the cathode.

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

(c) The same apparatus is used for the electrolysis of concentrated aqueous sodium
chloride. After a few minutes, a piece of Universal Indicator paper, dipped into the
solution, turns blue.

(i) What does the Universal Indicator paper show about the solution?

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

(ii) Name the product, formed in the solution during this electrolysis, which causes the
Universal Indicator paper to turn blue.

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

+ — 

hydrogen

anode cathode

acidified
water

platinum
electrode 
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6 A teacher uses a Geiger counter to measure how much beta-radiation passes through
different thicknesses of aluminium sheet.
Her results are shown in Fig. 6.1.

Fig. 6.1

(a) Explain why the total radiation passing through the aluminium has been corrected.

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

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

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

(b) On the grid in Fig. 6.2, plot the corrected total against the thickness of the aluminium.
Draw the line of best fit on your graph.

Fig. 6.2 [3]

0 1 2 3 4 5 6 7 8 9 10
0

100

200

300

400

500

600

thickness of aluminium / mm

corrected
total /
counts per
minute
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thickness of aluminium/ mm 1.0 2.0 3.0 5.0 6.0 7.0 8.0

total /

radiation passing counts per minute 564 316 185 96 82 65 65

through aluminium corrected total / 499 251 120 31 17 0 0
counts per minute
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(c) Use your graph to suggest the corrected total radiation which would pass through
aluminium 4.0 mm thick in this investigation.

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

(d) Describe two safety precautions the teacher should take during this investigation.

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

2 ...............................................................................................................................[2]
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7 The enzyme lipase digests fat molecules. During this process, acids, which decrease the pH
of the mixture, are formed.

The action of lipase in different conditions was investigated. At first, the pH value of all the
mixtures was the same, 8.0. The results are shown in the table in Fig. 7.1.

Fig. 7.1

(a) (i) Explain why the decrease in pH was greater in C than in B.

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

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

(ii) Why did the pH not change in D?

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

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

(iii) Suggest why the decrease in pH was greatest in E.

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

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

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

(b) Name the organ which produces bile salts.

......................................................................................................................................[1]
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conditions pH after 10 minutes

A fat + distilled water, at 37 °C (without lipase) 8.0

B lipase + fat + distilled water, at 20 ° C 7.5

C lipase + fat + distilled water, at 37 °C 7.0

D lipase + fat + distilled water, at 80 °C 8.0

E lipase + fat + bile salts, at 37 °C 6.0
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8 Octane, a major component of petrol, burns in a car engine to form carbon dioxide and
water.

(a) Explain how you could prove that the exhaust gases of a car contain carbon dioxide.

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

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

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

(b) Octane burns in a good supply of oxygen according to the following equation.

2C8H18(g)  +  25O2(g)  → 16CO2(g)  +  18H2O(l)

What volume of carbon dioxide, measured at room temperature and pressure, would be
produced by the complete combustion of 1.0 kg of octane?
[Use data from the Periodic Table on page 16 to help you answer this question.]

volume = …………… dm3 [3]

(c) (i) In a car engine, not all of the fuel burns to form carbon dioxide and water.

Name another gas which is produced by this incomplete combustion of the fuel.

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

(ii) Explain why the release of this gas into the air is a problem.

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

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

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

(iii) Name one other pollutant released from car engines.

...............................................................................................................................[1]
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9 Fig. 9.1 shows a transformer used to step down the voltage of the electricity supplied to a
lamp.

Fig. 9.1

(a) The power supply provides a voltage of 18 V.

The secondary coil of the transformer has 48 turns.

Calculate how many turns the primary coil needs to have to supply a voltage of 6.0 V to
the lamp. Assume that the transformer has 100% efficiency.

number of turns =  ………………………… [3]

(b) In practice, the transformer does not have 100% efficiency. Some energy is lost.

Describe two ways by which this energy is lost.

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

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

2 ...................................................................................................................................

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

a.c. power supply
iron core

secondary coil

lampprimary coil transformer

For
Examiner’s

Use
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(c) Explain why the following are used in this transformer.

(i) an iron core

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

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

(ii) an a.c. power supply

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

...............................................................................................................................[1]
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Section B

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

10 Either (a) (i) An athlete runs a long distance race.
After a few minutes, he is breathing more quickly than at the start.
Later in the race, he suffers cramp in his leg muscles.
Use your knowledge of respiration to suggest and explain the causes of
these two observations. [7]

(ii) The athlete also sweats a great deal during the race.
Explain what causes this sweating and how it helps the athlete. [3]

Or (b) (i) Red blood cells in humans and root hair cells in plants are both examples of
specialised cells.
For each of these two types of cell, describe how it is specialised and how
this helps it to carry out its function. [6]

(ii) Human male and female gametes are also specialised cells.
How are their nuclei different from those of other cells?
How do the male and female gametes differ from each other? [4]

11 Either (a) (i) Define the term redox.
Use one example of a redox reaction to explain your definition. [5]

(ii) What is the difference between an endothermic and an exothermic reaction?
Give an example of an exothermic reaction and explain how bond-making
and bond-breaking are involved in the total energy change. [5]

Or (b) Describe the formation, structure and uses of the polymers Terylene and
poly(ethene).
Explain how the structures of Terylene and fats are similar. [10]

5130/2 Nov01
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12 Either (a) Describe how you would investigate the relationship between load and extension for
a spring.
Sketch a graph of the results you would expect.
Mark on your graph, and explain the meaning of, the limit of proportionality. [10]

Or (b) (i) Fig. 12.1 shows a coal-fired power station with an efficiency of about 30%.

Fig. 12.1

Describe all the energy transfers which take place in this power station,
stating where they occur.
Explain what is meant by the term efficiency. [7]

(ii) A possible future source of power is nuclear fusion.
In the fusion of a deuterium nucleus with a tritium nucleus, 0.0321 x 10–27 kg
of mass is lost.
Calculate the energy released in this fusion.
[The speed of light, c = 3.00 x 108 m / s.] [3]

cooling
tower

burning
coal

boiler

water

hot water

condenser

steam

steam

turbine blades

generator

cooling water
from river

cold water to river
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