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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 B¢ and then mark your new answer with a cross [X.

Coins

1 Modern European coins contain mixtures of metals.
The 1 cent and 1 euro coins are shown.

inner, silver-coloured
centre, made of alloy
containing copper and
nickel

made of outer, gold-coloured rim,
steel, coated . . made of alloy containing
with copper copper, zinc and nickel

1 cent coin 1 euro coin

(a) (i) Suggest why the 1 cent coin is coated with copper.

(i1) The 1 euro coin has a silver-coloured centre and a gold-coloured rim.

Compare the compositions of the two parts of the coin to suggest which metal
causes the alloy to become gold-coloured.
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(b) The diagrams show the structure of a pure metal and an alloy it forms with another
metal.

pure metal

Use these diagrams to help you explain why alloying increases the strength of the
pure metal.

(c) Aluminium and iron are both extracted from their oxides.
(1) Complete the sentence by putting a cross (X)) in the box next to your answer.

Iron is extracted from its oxide by heating the oxide with carbon.
In this process the iron oxide is

A thermally decomposed

B oxidised

O 0O O

C neutralised

O

D reduced

(i1)) Aluminium cannot be extracted from its oxide by heating the oxide with carbon.
Electrolysis must be used.

Explain why electrolysis must be used to extract aluminium from its oxide.

(Total for Question 1 = 8 marks)
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The atmosphere

2 (a) Iron reacts with oxygen to form iron oxide.
Iron wool was placed in the bottom of a wet test tube.

The test tube was then put in a beaker of water as shown in the diagram.

iron wool

| air

J L | water

After some time the water level in the test tube rose and some of the iron wool had
formed iron oxide.

(1) Write the word equation for the reaction of iron with oxygen.

(iii) The volume of air in the test tube at the start of the reaction was 10 cm?.

Calculate the volume of gas that should be present in the test tube at the end of
the reaction.
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(iv) Complete the sentence by putting a cross (X)) in the box next to your answer.

Most of the gas remaining in the test tube at the end of the experiment would be
1)
[J A argon

[J B carbon dioxide
[J C nitrogen
[] D oxygen

(b) Several processes change the composition of the Earth’s atmosphere.

Explain how the use of fossil fuels affects the composition of the atmosphere.

(Total for Question 2 = 8 marks)
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Propene

3 The diagram shows the structure of a propene molecule.

H H
N
AN
N
C
/N H
H H

(a) Which row of the table describes propene?

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

1)
hydrocarbon unsaturated
(N yes no
] B no yes
] C yes yes
L1 D no no

(b) Propene can form the polymer poly(propene).

Draw a diagram to show the part of a poly(propene) molecule formed from two
propene molecules.
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(c) Describe a test that shows that molecules of propene contain carbon to carbon double
bonds.

2

(d) Propene can be made by cracking fractions obtained from crude oil.

(1) This equation shows the cracking of decane to produce propene and butane.

CioH, — 2CGHs + C4Hj
decane propene butane

Give the total mass of products formed if 17 g of decane is cracked in this way.

1)
(i1) Explain what is meant by cracking.
(2)
(ii1) Explain why it is necessary to crack crude oil fractions that contain large
molecules.
(2)

(Total for Question 3 = 10 marks)
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Useful liquids

4 (a) Water can be decomposed by electrolysis.
Hydrogen and oxygen are formed.
This apparatus can be used to carry out the electrolysis.

hydrogen — A\ A~ Ooxygen
| water

d.c.

supply

(1) Write the balanced equation for water decomposing to form hydrogen and
oxygen.
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(b) Seawater can also be decomposed using electrolysis.
Seawater is sodium chloride solution.
When this is decomposed one product is a toxic gas.

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

The toxic gas produced is

A hydrogen
B chlorine

C oxygen

O 0O o o

D carbon monoxide

(i) Give a safety precaution that should be taken when collecting this toxic gas.

(¢) Sodium chloride solution can be prepared by reacting sodium hydroxide solution
with an acid.

Give the name of the acid that must be used.

(Total for Question 4 = 10 marks)

1
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Limestone

5 The photograph shows a limestone cliff face.

(a) What is formed from limestone when it is subjected to heat and pressure?

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

1)
A chalk

B granite
C marble
D fossils

(b) Large quantities of limestone are extracted from quarries.

Give an advantage and a disadvantage, to local communities, of a nearby limestone
quarry.
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(c) Limestone is a natural form of calcium carbonate.
Limewater is calcium hydroxide solution.

Describe how limewater can be made from calcium carbonate.

3)
*(d) Limestone is a sedimentary rock.
The limestone shown in the photograph was originally formed beneath the sea and
then earth movements forced the rock upwards to form the cliff.
Describe how the limestone was originally formed and has become the cliff face
shown in the photograph.
(6)

(Total for Question 5 = 12 marks)
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Fuels
6 The photograph shows a multifuel camping stove designed to use various fuels.

This stove can burn the hydrocarbon fuels, propane gas, petrol, kerosene or diesel.

(a) Suggest two reasons why it is usually difficult to burn different hydrocarbon fuels
efficiently in the same appliance.

(b) The fuels that can be used in the stove are obtained by the fractional distillation of
crude oil.

Which of these statements about the fractions obtained by the fractional distillation
of crude oil is correct?

Put a cross (X)) in the box next to your answer.
1)

[J A each fraction is a pure substance

L1 B fuel oil is used as fuel for cars

[J C diesel oil is used as a fuel for some trains
L]

D some fractions are biofuels
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(c) Ethane, C,Hg, is present in crude oil.

Write the balanced equation for the complete combustion of ethane.

*(d) Petrol is the fuel used in many car engines.
Research is being carried out into the use of hydrogen instead of petrol.

Evaluate the advantages and disadvantages of using hydrogen rather than petrol as a
fuel for cars.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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