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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your name,
centre number and candidate number.

® Answer all questions.

® Answer the questions in the spaces provided
— there may be more space than you need.

Information

® The total mark for this paper is 60.

® The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

® Questions labelled with an asterisk (*) are ones where the quality of your
written communication will be assessed
— you should take particular care with your spelling, punctuation and grammar, as
well as the clarity of expression, on these questions.

Advice

® Read each question carefully before you start to answer it.
® Keep an eye on the time.

® Try to answer every question.

® Check your answers if you have time at the end.
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Answer ALL questions.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box 2 and then mark your new answer with a cross X.

Gases in the atmosphere

1 (a) The diagram shows the gases in dry air.

nitrogen

others

\ oxygen

(i) Complete the sentence by putting a cross (X)) in the box next to your answer.

The percentage of nitrogen in dry air is

(1)
L0 A 21%
L1 B 50%
] C 78%
L1 D 90%
(i) Give the name of the gas in air that is produced by photosynthesis.
(1)
\
4
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(b) The early Earth was hot and its atmosphere contained a lot more water vapour
than the atmosphere does now.

Explain how the amount of water vapour in the atmosphere decreased.

(c) Some processes add carbon dioxide to the atmosphere, some remove it.
Three processes are shown in the table.

Complete the table to show the effect of each process on the amount of carbon
dioxide in the atmosphere.

Put one tick (v') in each row.

The first one has been done for you.

does not affect amount removes

process adds carbon dioxide of carbon dioxide carbon dioxide

burning fossil fuels v

volcanic activity

dissolving in the
oceans

(d) Explain why cutting down forests affects the amount of carbon dioxide in the
atmosphere.

(Total for Question 1 = 8 marks)
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Limestone

2 (a) The photograph shows a limestone quarry.

Complete the sentence by putting a cross (X)) in the box next to your answer.
Opening a limestone quarry causes environmental problems.

One of these problems is that opening the quarry
(1)

A provides jobs for local people

B increases noise

C improves the habitat for wildlife
D

decreases the amount of traffic

(b) Limestone is mainly calcium carbonate.
When calcium carbonate is heated, the reaction that occurs is
calcium carbonate — calcium oxide + carbon dioxide
(i) This reaction is a thermal decomposition.

Explain what is meant by thermal decomposition.
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(ii) When 100 kg of calcium carbonate was completely decomposed, 44 kg of
carbon dioxide was given off.

Calculate the mass of calcium oxide produced in the reaction.

mass of calcium oxide = ... kg

(c) Limestone is a sedimentary rock.
Limestone can be changed into a metamorphic rock.

(i) Give the name of a metamorphic rock formed from limestone.

(i) Explain how a sedimentary rock, such as limestone, is changed into a
metamorphic rock.

(i) Sedimentary and metamorphic are two types of rock.

Give the name of the third type of rock.

(Total for Question 2 = 8 marks)
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Metals
3 Many everyday items are made of metal.

The picture shows four objects made of metals or alloys.

electrical wire aeroplane jewellery knife

(@) The electrical wire is made of copper.

Give a property of copper that makes it suitable for this use.

(b) Parts of aeroplanes are made of aluminium alloys instead of pure aluminium.
Complete the sentence by putting a cross (X)) in the box next to your answer.

The aluminium alloys are used instead of pure aluminium because they

L] make the aeroplane heavier

A
] B corrode more easily
[] € are more brittle
[l D

are stronger

(c) Explain why gold is a suitable metal to make jewellery.
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(d) The knife is made of stainless steel.
Stainless steel is an alloy.

Explain what is meant by an alloy.

(e) An ore of iron contains iron oxide.
Iron is extracted from this ore.

In the extraction process, the iron oxide reacts with carbon monoxide and carbon
dioxide is formed.

Write the word equation for this reaction.

(f) lron is often recycled.

Explain an advantage of recycling iron, rather than extracting iron from iron ore.

(Total for Question 3 = 10 marks)
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Acids
4 (a) (i) Hydrochloric acid is produced in the stomach.
The acid kills bacteria.

State another reason why this acid is needed in the stomach.

(ii) Some people take indigestion remedies.
Why are indigestion remedies taken?

Put a cross (X)) in the box next to your answer.

A to make bacteria grow
B torelease energy

C to produce chlorine
D

to neutralise excess acid

(b) Dilute sulfuric acid reacts with zinc oxide.

Write the word equation for this reaction.

10
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(c) (i) Water, with some dilute sulfuric acid added, can be decomposed by passing a
direct electric current through it.

Complete the sentence by putting a cross (X)) in the box next to your answer.

This process is

electrolysis

heating

O 0O o o

A
B
C neutralisation
D

precipitation

(i) The water decomposes to form hydrogen and oxygen.

Describe a test to show that a gas is hydrogen.

(d) Chlorine can be produced by the decomposition of hydrochloric acid.
(i) The decomposition is carried out in a fume cupboard.

Explain why a fume cupboard is used.

(i) Chlorine is used to make some polymers.

Give the name of a polymer containing chlorine.

(Total for Question 4 = 10 marks)
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Crude oil
5 Crude oil is a mixture of hydrocarbons.

(@) The diagram shows a molecule of each of three substances, A, B and C.

H H H H H Cl
| | N /
H—C—C—0—H H—C—C—H c=cC
. . 4 N
H H H H H H
A B C

Substance B is a hydrocarbon.
Substances A and C are not hydrocarbons.

Explain why substance B is a hydrocarbon.

(b) (i) Complete the sentence by putting a cross (X)) in the box next to your answer.
Octane obtained from crude oil can be used as a fuel.

It is a useful fuel because it

A is colourless
B is not flammable
C produces a lot of ash

D burns to produce heat energy
(ii) The complete combustion of octane produces carbon dioxide and one other

product.

Write the word equation for this reaction.
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(iii) When a hydrocarbon is burned in a limited supply of air, a toxic gas is formed.

Give the name of this gas.

*(c) Crude oil is separated into fractions by fractional distillation.

The diagram shows a fractional distillation tower that has been partly labelled.

fractions

/-(_—> gases
___—>

o

heated _ | — fuel oil

crude oil _Li
— bitumen

Complete the identification of the fractions that are obtained from crude oil and
describe uses for the six fractions.

(Total for Question 5 = 12 marks)
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Alkanes and alkenes
(@) Ethane and propane are both alkanes.

Ethene and propene are both alkenes.

(i) Which of the following statements about ethene is correct?

Put a cross (X)) in the box next to your answer.

A ethene can form a polymer

B ethene is a saturated hydrocarbon

C an ethene molecule has a double bond between two hydrogen atoms
D

an ethene molecule contains four carbon atoms

(ii) Complete the table:

name formula of molecule structure of molecule
propene CH,
T
H—C—C—C—H
[
H H H

14
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(iii) Describe a test to show that a compound is an alkene rather than an alkane.

*(b) Many plastic bags are used by shoppers and then thrown away.
Most of these plastic bags are sent to landfill sites.

Two ways of reducing the amount of plastic in landfill sites are to recycle the
plastic or to burn it.

Describe the possible environmental advantages and disadvantages of recycling
and of burning plastics.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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