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1 (a) Fig. 1.1 shows some information about three enzymes which act in the human digestive
system.

Fig. 1.1

Complete the table by writing the appropriate word or words in each of the four spaces.
[4]

(b) Seeds and fruits are important sources of nutrients for many animals, including
humans. Many seeds and fruits contain sugar, starch and protein.

(i) Explain how the presence of these nutrients can help the seeds or fruits to be
dispersed to new areas.

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

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

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

(ii) Describe how you would test a seed for the presence of protein, and state what you
would see if the test was positive.

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

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

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

...............................................................................................................................[3]
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enzyme substance which substance which place where
the enzyme digests is produced the enzyme works

starch sugar (maltose) mouth and
small intestine

lipase fatty acids and small intestine
glycerol

protease proteins
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2 (a) Fig. 2.1 shows an observer’s eye looking at a lamp in a mirrror.

(i) On Fig. 2.1, draw a ray of light to show how the observer is able to see the lamp in
the mirror.

[3]
Fig. 2.1

(ii) On Fig. 2.1 show the position of the image. [2]

(b) Light waves and radio waves are both parts of the electromagnetic spectrum.

(i) State one property that is the same for both of these waves.

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

(ii) State one property that is different for each of these waves.

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

lamp

observer's eye

Mirror
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3 Fig. 3.1 shows a blast furnace which is used to extract iron from iron ore. Iron ore is a rock
containing iron(III) oxide.

Fig. 3.1

(a) (i) Iron ore and coke are added to the furnace at A. Name the other raw material that
is added at A.

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

(ii) Iron(III) oxide is reduced to iron at B.

Write a word equation for the reaction at B.

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

(iii) Explain why iron(III) oxide is said to be reduced in this reaction.

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

(b) (i) The chemical formula of iron(III) oxide is Fe2O3.
The formula of the oxide ion is O2–.
Deduce the formula of the iron ion.
Show how you obtained your answer.

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

A

B
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(ii) Calculate the relative formula mass of iron(III) oxide.
Show your working.

...............................................................................................................................[2]
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4 A student investigated the effect of temperature on the transpiration rate of potted plants.

She took three similar plants growing in pots, and added the same volume of water to the
soil in each pot. Then she fastened a transparent polythene bag around each one. For plants
A and B, the bag covered the pot only. For plant C, the bag covered the pot and also the
plant, as shown in Fig. 4.1.

Plants A and C were left in a room kept at 20°C. Plant B was left in a room kept at 10°C.

Fig. 4.1

Each plant was placed on a balance and its mass was recorded at the same time each day
for one week. The loss of mass was then calculated. The results are shown in Fig. 4.2.

Fig. 4.2
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(a) (i) Suggest one factor which should have been the same in the two rooms, to make
sure that the student’s results were valid.

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

(ii) Explain why the polythene bags needed to be transparent.

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

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

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

(b) (i) Explain why plants A and B lost mass, but plant C did not.

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

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

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

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

(ii) Explain why plant A lost more mass than plant B.

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

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

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

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

(iii) The conditions in the two rooms were kept constant throughout the experiment.
Suggest why plant A lost mass more slowly towards the end of the week.

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

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

...............................................................................................................................[2]
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5 Liquid water may freeze into solid ice on a cold night but may evaporate into water vapour on
a hot day.

Explain in terms of particles how water can be found as ice, liquid water or water vapour
under these different conditions.

You may wish to use diagrams in your answer.
Your answer must refer to

• the motion of the particles,
• the separation of the particles,
• the forces between the particles.

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

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

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

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

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

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

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

..............................................................................................................................................[5]
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6 Most of the compounds in petroleum (crude oil) are hydrocarbons but some sulphur
compounds are also present.

(a) (i) Write a word equation for the complete combustion of the hydrocarbon, methane.

[2]

(ii) Explain how sulphur compounds may cause damage to the environment if they are
not removed from petroleum.

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

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

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

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

(b) Some hydrocarbons are cracked to form smaller molecules such as ethene which
contains a double bond.

Describe how a hydrocarbon is tested to find out whether it contains a double bond.

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

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

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

(c) Fig. 6.1 shows the displayed formula of a small part of a molecule of poly(ethene).

Fig. 6.1

(i) State the number of ethene monomers which have joined to form this section of the
poly(ethene) molecule.

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

(ii) Explain your answer to (i).

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

...............................................................................................................................[1]
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7 Fig. 7.1 shows two beakers A and B, both full of water.

Fig. 7.1

(a) (i) When both beakers are full of water, beaker A has twice the weight of beaker B.
What can be said about the masses of the two beakers when they are full of water? 

Explain your answer.

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

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

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

(ii) Fig. 7.2 shows the two beakers balanced on a thin beam.

Fig. 7.2

What is the value of X?

Explain your answer.

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

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

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

A B

30cm Xcm

A B
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(b) Fig. 7.3 shows a conical flask and a drinking glass, both full of water.

Fig. 7.3

(i) Label each container with a C to show the approximate centre of mass in each one.
[2]

(ii) Explain why it is more difficult to tip over the conical flask than the drinking glass.
You may draw diagrams if it helps your answer.

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

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

...............................................................................................................................[2]
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8 If an onion bulb is cut open, it can be seen to be made of several different layers. Each layer
has a very thin ‘skin’ covering its inner surface. This skin is called an epidermal tissue.

(a) What is the term that is used to describe a structure such as an onion bulb, which is
made of several tissues grouped together?

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

(b) The outline shows the shape of a plant cell in the epidermal tissue of an onion bulb.

(i) In the space below, draw a diagram to show how at least six of these cells are
grouped together to form the epidermal tissue.

[3]

(ii) State one way in which a cell in onion epidermal tissue differs from a cell in the
palisade mesophyll of a leaf. Explain the reason for this difference.

difference ..................................................................................................................

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

reason for this difference ..........................................................................................

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

...............................................................................................................................[3]
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9 The pH values of three acidic solutions are shown below.

vinegar 4

lemon juice 3

battery acid 1

(a) The formula of the ion present in all acids is H+.

(i) Which of the solutions shown above contains the highest concentration of this ion?

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

(ii) Write an ionic equation which describes the neutralisation of any acid by any alkali.

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

(b) When sodium carbonate is added to dilute hydrochloric acid, there is a vigorous
reaction in which the acid is neutralised and a gas is given off. 

Complete the word equation for this reaction.

[3]

(c) Copper(II) oxide is an insoluble base.

Describe how crystals of copper(II) sulphate could be made from copper(II) oxide and
dilute sulphuric acid.

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

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

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

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

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

......................................................................................................................................[4]
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10 Radon is a gas that emits alpha radiation.

(a) Explain why alpha radiation is dangerous to human beings.

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

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

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

(b) Explain why alpha radiation is affected by an electric field.

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

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

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

(c) Describe the differences in the structure of the nucleus of a radon-220 atom before and
after the emission of an alpha particle.

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

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

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