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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.

Acids and indigestion

1 (a) Inthis apparatus hydrochloric acid is decomposed by passing a direct electric
current through it.

Chlorine and hydrogen are formed.

chlorine — | \H ﬁ// hydrogen
N I I

6Vd.c
supply

—

hydrochloricacid — | ‘

(i) Give the name of this process in which substances, such as hydrochloric acid,
are decomposed by a direct electric current.

(ii) Describe what happens when a burning splint is applied to a mixture of
hydrogen and air in a test tube.

P 4 1 9 3 6 A 0 4 2 0



(b) (i) Complete the sentence by putting a cross (X)) in the box next to your answer.
An acid is present in the stomach of humans.

This acid is

A ethanoic acid

B hydrochloric acid

C nitric acid

D sulfuric acid

(ii) Some people suffer from indigestion and take indigestion remedies.
Which of these could cure indigestion caused by excess acid?

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

sodium chloride

carbon dioxide

O o oo

A
B
C calcium carbonate
D

hydrogen chloride

(i) Explain how an indigestion remedy works when it cures acid indigestion.

(c) Metal oxides react with acids to form a salt and water.

Complete the word equation for the reaction of magnesium oxide with nitric acid.

magnesium nitric
. + .
oxide acid

(Total for Question 1 = 9 marks)

P 41 9 3 6 A 0 5 2 0
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The Earth’s atmosphere

2 (a) This apparatus was used to find the percentage of oxygen in a sample of air.

gas copper

Dry air was passed backwards and forwards over the hot copper.
The copper turned black.

The apparatus was allowed to cool.

The volume of gas in the apparatus had decreased.

(i) Explain why the volume of gas had decreased.

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

The percentage of oxygen in dry air is

A 0.1
B 1.0
C 21
D 79

6 R0 0 0 A
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(b) The composition of the Earth’s earliest atmosphere was different to that of the
present atmosphere.

(i) Which of these gases was present in large amounts in the Earth’s earliest
atmosphere?

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

0 A oxygen
[J] B carbon dioxide

[J € ammonia

[J D nitrogen

(ii) The Earth’s early atmosphere contained a larger percentage of water vapour
than the Earth’s atmosphere today.

Explain what happened to cause the percentage of water vapour in the Earth’s
atmosphere to decrease.

(Total for Question 2 = 7 marks)
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Metals

3 (a) Use words from the box to complete the sentences.

electricity copper carbon methane water

(i) lronis extracted from its ore by heating the ore with ... ... .
(i) Itis difficult to reduce aluminium ore to aluminium metal. Therefore,

to produce aluminium from its ore, it is NECESSArY tO USE ... .

(b) Lead oxide can be converted into lead by heating it with carbon.
The word equation for the reaction is
lead oxide + carbon — lead + carbon dioxide

Explain how this equation shows that lead oxide is reduced and carbon is
oxidised.

(c) The table shows some information about the metals copper and aluminium

ability to conduct . "
metal electricity density /g cm
copper good 8.9
aluminium good 2.7

Overhead power cables, supported by pylons, are used to carry electricity around
the country.

Use the information from the table to explain why aluminium, rather than copper,
is used for overhead power cables.

9
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(d) Complete the sentence by putting a cross (X)) in the box next to your answer.
Stainless steel is an alloy containing iron and chromium.
Stainless steel is used instead of pure iron because it is

more reactive

weaker

more flexible

more resistant to corrosion

10
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(e) Alloys are made by melting mixtures of metals and then leaving them to solidify.
Tin and lead form an alloy called solder.
Samples of solder containing different amounts of tin and lead were prepared.
The temperature at which each sample started to melt was recorded as the
melting temperature.

The results are shown on the graph.

350

melting
temperature / °C

300

250 —

200 —

150

100 I I I I I
0 20 40 60 80 100

percentage by mass of tin in mixture

(i) Use the graph to find the percentage of tin in the mixture that has the lowest
melting temperature.

(i) Describe how the melting temperature changes as the percentage by mass of
tin in the mixture increases from 0% to 100%.

(Total for Question 3 = 10 marks)
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Alkenes
(a) The table shows information about two alkenes.

Complete the table to show the names and structures of these alkenes.
name structure of a molecule

ethene

(b) (i) Ethene is an unsaturated compound.

State what is meant by unsaturated.

12
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(c) Alkenes can be obtained by cracking some fractions obtained from crude oil.

Explain what is meant by cracking.

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

Molecules of ethene are reacted together to form poly(ethene).
The reaction taking place is

combustion

photosynthesis

A
B
C decomposition
D

polymerisation

(ii) Poly(ethene) is used to make plastic carrier bags.
Many of these bags are put into landfill sites.

Explain why the presence of waste plastic in landfill sites causes problems.

(Total for Question 4 = 10 marks)
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Fuels

5 The photograph shows a Bunsen burner.

The burner uses methane as a fuel.

(@) Methane is a hydrocarbon.
The formula of a molecule of methane is CH,.

Explain what is meant by a hydrocarbon.

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

Methane is a useful fuel because, when it burns, it produces

A carbon dioxide
B carbon monoxide

C heat energy

O
O
O
[0 D ayellowflame

(c) Crude oil is a mixture of hydrocarbons.
It is separated into useful fractions.

Give the name of the process used to separate crude oil into fractions.

14
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(d) The table shows some crude oil fractions and some uses.
Draw one straight line from each fraction to its correct use.

One has been completed for you.

fraction use
gases + fuel for cars
petrol + + surfacing roads
kerosene + + fuel for jet engines
bitumen + gaseous fuel for home heating

P 4 1 9 3 6 A 01 5 2 0
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*(e) When hydrocarbon fuels burn in a plentiful supply of air they undergo complete

16

combustion, forming carbon dioxide and water vapour.

If the air supply is limited incomplete combustion occurs and carbon monoxide
and carbon may be formed.

Describe the problems that can be caused by these products of complete and
incomplete combustion.

(Total for Question 5 = 12 marks)
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Metal carbonates

6 A student investigated the effect of heat on four metal carbonates.
Equal amounts of each carbonate were heated strongly, in the same way, in this

apparatus.
test tube
_I_/Iﬁ del b
elivery tube
= T — y
metal T <
carbonate heat
limewater —_| Ifc

(e

The time it took for the limewater to turn milky was measured.
The table shows the student’s results.

time for limewater to

metal carbonate turn milky /s

calcium carbonate 150
copper carbonate 20
lead carbonate 31
sodium carbonate no change after 300 s

(@) Atthe end of each experiment, the delivery tube was removed from the
limewater before removing the heat from the tube.

Explain why it was important not to remove the heat from the test tube while the
delivery tube was still in the limewater.

(b) Suggest why the limewater did not turn milky when sodium carbonate was
heated.
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(c) Complete the sentence by putting a cross (X)) in the box next to your answer.

The reaction that takes place when copper carbonate is heated is an example of

neutralisation
oxidation

thermal decomposition

I 5 S Iy N
O N @ »

dissolving

(d) Write the word equation for the reaction that takes place when copper carbonate

18

is heated.
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*(e) Calcium carbonate occurs naturally as limestone, which is an important raw
material.
Calcium carbonate has many uses and can be converted into calcium oxide and
calcium hydroxide.

By describing uses of these three calcium compounds, explain why limestone is
such an important raw material.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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