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1 (a) Fig. 1.1 shows a man looking into a mirror, as seen from above.

Fig. 1.1

There is a picture on the wall.

(i) By making an accurate drawing, show that a ray of light, which passes from the
picture and is reflected in the mirror, enables the man to see an image of the
picture. [2]

(ii) Label clearly the angle of incidence of the ray at the mirror. [1]

(iii) Mirrors produce virtual images.

Explain the meaning of the term virtual image.

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

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

(b) Light waves are part of the electromagnetic spectrum. This means that they are
transverse waves which can travel through a vacuum. The frequency and wavelength of
electromagnetic waves change across the electromagnetic spectrum. 

(i) Explain what a transverse wave is.

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

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

(ii) State the speed at which all electromagnetic waves travel through a vacuum.

………………………… [1]

(iii) Explain the meaning of the terms

frequency, .................................................................................................................

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

wavelength. ..............................................................................................................

............................................................................................................................. [2]
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man
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picture
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2 Complete the passage by writing suitable words in the spaces.

White blood cells help to fight against pathogens, which are organisms that cause

………………………… . Phagocytes are white cells that ingest and destroy pathogens, but

………………………… are white cells that secrete chemicals called antibodies.

The first time a particular kind of pathogen enters the body, it takes some time for the white

cells to recognise it and produce the appropriate antibody to destroy it. However, if the

person recovers from this infection, they will probably have become …………………………

to the disease, because large numbers of the white cells that secrete this antibody remain in

the blood. Another way of achieving this is by ………………………… .

White blood cells treat any ‘foreign’ cells as though they were pathogens, and so will attack

and destroy tissue introduced into the body during a transplant operation. The chances of

this happening can be reduced by choosing a ………………………… as the donor of the

organ, and also by using ………………………… drugs. [6]
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3 The reactions in experiments A and B, shown in Figs. 3.1 and 3.2, involve cellulose, which is

a carbohydrate found in wood.

Fig. 3.1

Fig. 3.2

(a) Name two products formed during experiment A. State the evidence shown in Fig. 3.1
for the products you have named.

name of product ...............................................................................................................

evidence ..........................................................................................................................

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

name of product ...............................................................................................................

evidence ..........................................................................................................................

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

experiment A

limewater becomes
cloudy

cobalt (II) chloride paper
changes colour from
blue to pink

pump draws air
and combustion
products through
the apparatus

cold
water

burning wooden
splint

deposit of black
solid

strong heat

pieces of wood

experiment B

sand
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(b) (i) When experiment B is finished, the pieces of wood have changed into charcoal.

Charcoal contains mainly the element carbon.

Suggest and explain how the mass of the charcoal compares with the mass of the
wood before the reaction.

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

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

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

(ii) During experiment B, energy is absorbed by the chemical bonds in the cellulose
molecules in the wood. 

State what is caused by this energy within the cellulose molecules during the
reaction in experiment B.

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

(c) What types of chemical reaction are taking place during experiments A and B?

experiment A ...................................................................................................................

experiment B .............................................................................................................. [2]
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4 (a) Complete the table in Fig. 4.1 to describe and explain some of the differences between
insect-pollinated and wind-pollinated flowers. The first row has been done for you.

[4]

Fig. 4.1

For
Examiner’s

Use

feature
description explanation description explanation

insect-pollinated flower wind-pollinated flower

position of
anthers

appearance of
petals

appearance of
stigma

inside the ring
of petals

so that insects
brush against
them and pick
up pollen

hanging
outside the
petals

so that the wind
can blow them
and carry pollen
away
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(b) Fig. 4.2 shows a gardener taking cuttings of some plants, in order to propagate them.

Fig. 4.2

(i) Suggest why gardeners often take cuttings, rather than allowing the plants to
reproduce sexually.

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

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

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

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

(ii) When the cuttings have been taken, the lower end of the stem is placed in soil and
left for several weeks so that it will grow roots. During this time, the cuttings are
covered with transparent plastic bags.

Suggest why it is necessary to cover the cuttings until they have grown roots.

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

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

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

............................................................................................................................. [3]
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5 The apparatus in Fig. 5.1 can be used to measure the rate of reaction between an antacid
tablet and dilute hydrochloric acid.

Fig. 5.1

(a) (i) Name one salt which will be present in the mixture at the end of the reaction.

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

(ii) Write the formula, including the charge, of an ion which is present in dilute
hydrochloric acid and also in dilute sulphuric acid. Do not write an equation.

………………… [1]

(b) A student uses the apparatus in Fig. 5.1 to investigate what happens to the rate of
reaction when the temperature of the acid is changed. In each experiment, she uses
one antacid tablet and the same volume and concentration of acid.

Her results are shown in the table in Fig. 5.2.

Fig. 5.2

(i) Explain these results in terms of collisions between particles in the mixture.

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

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

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

............................................................................................................................. [3]
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dilute hydrochloric acid

10 50

gas syringe

100

antacid tablet containing:   calcium carbonate
                                           magnesium carbonate
                                           sodium hydrogencarbonate

experiment

1

2

3

4

temperature / °C

20

25

32

40

time to collect 50 cm3 of gas / s

350

210

150

80
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(ii) Explain briefly, in terms of collisions between particles, how a change in the

concentration of the acid could also change the rate of this reaction, even if the
temperature of the acid is kept constant.

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

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

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

6 (a) During radioactive decay, three types of radiation may be emitted, alpha, beta and
gamma.

Describe one way in which you could distinguish between alpha-radiation and gamma-
radiation.

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

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

(b) Describe one way in which radiation can be harmful to humans.

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

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

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

(c) Electricity can be generated by nuclear fission.

Describe what happens to an atom during nuclear fission.

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

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

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

(d) Energy from nuclear fission may be converted into electrical energy. The first stage of
this process is the conversion of nuclear energy into heat energy.

Describe how the heat energy is converted into electrical energy.

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

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

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

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

..................................................................................................................................... [3]
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7 Fig. 7.1 shows a woman in a supermarket filling a shelf with 2 kg bags of sugar.

Fig. 7.1

She lifts 60 bags of sugar to a height of 1.5 m in 5 minutes.

(a) (i) Calculate the work done by the woman in lifting the bags of sugar from the ground
to the shelf.
Show your working and state any formula that you use.

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

(ii) Calculate the average power input by the woman into lifting the bags of sugar.
Show your working and state any formula that you use.

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

2 Kg

Sugar

2 Kg

Sugar

2 Kg

Sugar

2 Kg

Sugar
Sugar

1.5 m

2 Kg

Sugar

2 Kg

Sugar

2 Kg

Sugar

2 Kg

Sugar
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(b) (i) A machine is able to do the same job in 15 seconds.

Has the machine done more, less or the same amount of work as the woman on
the bags of sugar? Explain your answer.

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

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

(ii) Is the power input to lifting the bags by the machine more, less or the same as that
of the woman? Explain your answer.

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

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

(c) Fig. 7.2 shows two bags of sugar, A and B.

Fig. 7.2

The centres of mass of each bag are labelled C.

Explain why bag A will fall on to its side but bag B will not.

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

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

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

Su
ga

r

S
u

g
ar

bag A

C C

bag B
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8 Fig. 8.1 shows two experiments, A and B, in which a gas is passed through a heated solid

using gas syringes. The gas syringes are used to push gas forwards and backwards several
times through the heated solid.

Fig. 8.1

In experiment A, air is passed through heated copper.

In experiment B, ammonia is passed through heated copper(II) oxide.

(a) In experiment A, the copper turns black and the volume of the gas in the apparatus
decreases.

(i) Name the two gases which together make up nearly 99% by volume of air.

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

(ii) Write a word equation for the reaction that occurs in experiment A.

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

(iii) Explain why the volume of gas in the apparatus in experiment A decreases to a
value of about 79 cm3 but does not decrease any further.

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

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

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

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

100 50

100 50

10050

10050

air

copper (II) oxide

heat

heat

copper

experiment A

experiment B

gas syringe

ammonia
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(b) In experiment B, the copper(II) oxide is changed into copper when it reacts with the

ammonia.

(i) Ammonia, NH3, is a covalent compound.

In the space below, draw a dot and cross diagram to show how the outer electrons
of each atom are arranged in an ammonia molecule.

[2]

(ii) In experiment B, two ammonia molecules react with copper(II) oxide, CuO, to
produce one nitrogen molecule, N2, three water molecules and three copper
atoms.

Use this information to construct a balanced symbol equation for the reaction. 

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

(c) In which experiment, A or B, is the heated solid reduced when it reacts with the gas
passing through it? Explain your answer.

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

..................................................................................................................................... [1]
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9 A survey was carried out in a tropical rain forest in south-east Asia, to investigate the effects

of logging (cutting down trees) on the populations of gibbons (a species of ape), maroon
langurs and white-fronted langurs (two species of monkeys).

The site on which the logging took place was on a steep slope with thin soil and high rainfall.
Trees were cut down using chainsaws and they were then dragged out of the forest using
large tractors.

The numbers of groups of the three species of animals on the site were counted:

• before logging started

• immediately after logging

• 2 years after logging

• 4 years after logging

The results are shown in Fig. 9.1.

Fig. 9.1

species before logging

groups per km2

immediately
after logging

2 years after
logging

4 years after
logging

gibbons 4.73 1.36 2.08 2.00

maroon
langurs

0.38 0.21 1.25 0.05

white-fronted
langurs

0.87 0.57 0.58 1.50
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(a) (i) Which species has suffered the greatest percentage decrease in numbers four

years after logging?

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

(ii) Describe the effect of logging on the population of gibbons, and suggest an
explanation for this.

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

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

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

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

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

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

(b) Describe and explain the possible effects of the logging operations on the soil in this
area.

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

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

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

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

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

(c) The loss of trees over large areas could increase the amount of carbon dioxide in the
atmosphere.

Explain why this is so.

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

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

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

(d) Suggest why some governments allow logging to take place, despite its harmful effects
on animals, soil and the atmosphere.

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

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

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

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