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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.

Hydrochloric acid

1 (a) Electrolysis of hydrochloric acid produces chlorine and hydrogen.

The apparatus used is shown.

chlorine

\

\ﬁ

| hydrogen

hydrochloricacid —— |

|

I

7

I )

6Vd.c
supply

(i) Explain what is meant by electrolysis.

o—

(i) Chlorine is used in the manufacture of a polymer.

Part of this polymer molecule is

PTTTTY
TTTTT
HHHHHH
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(b) Dilute hydrochloric acid reacts with silver nitrate solution to form silver chloride
and nitric acid.

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

The reaction produces silver chloride as a precipitate.
In an equation this would be shown as

AgCl(aq)
AgCl(g)
AgClI(l)

O N w >

AgCl(s)

(i) This apparatus is used to investigate the mass of the reactants and the mass of
products in this reaction.

silver
nitrate

solution
dilute hydrochloric

C\J —=— @

The total mass of this apparatus was measured.

The flask was shaken to allow the silver nitrate solution and dilute
hydrochloric acid to react.

After the reaction the total mass of the apparatus was measured again.

State how the total mass of the apparatus after the reaction will compare with
the total mass of the apparatus before the reaction.

(iii) Write the balanced equation for the reaction of silver nitrate solution, AgNO,,
with dilute hydrochloric acid to form silver chloride, AgCl, and nitric acid.

(Total for Question 1 = 9 marks)
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Cracking

2 (a) Inthe laboratory this apparatus is used to crack long chain hydrocarbon
molecules to form shorter chain hydrocarbon molecules.

broken delivery
test tube pot tube
/ [ — gas
liquid °
paraffin on /]\ °
rocksil wool heat  heat ‘ °

{ \l: . __‘ water

When the experiment is complete there is a danger that water will rise up the
delivery tube into the hot test tube.

State what you would do to prevent this.

(b) Complete the sentence by putting a cross ([X) in the box next to your answer.
The equation for a reaction that occurs during cracking is
CH,—>CH +CH, +X

12° 26

In the balanced equation, X is

O A CH,
0 B CH,
0 € CH,
0 D CH,

(c) Alkenes are unsaturated hydrocarbons.

State what is meant by unsaturated.

P 4 1 9 3 7 A 0 6 2 0



PMT

(d) Propane and propene are bubbled through separate samples of bromine water.

Describe what you would see in these tests.

(e) Inindustry, long chain hydrocarbon molecules are cracked to form shorter chain
hydrocarbon molecules.

Explain why this process is important.

(Total for Question 2 = 8 marks)
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Gases in our atmosphere

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

() The percentage of carbon dioxide in the Earth’s atmosphere today is
] A greater than 5%
1 B 4%

] C 3%

[] D lessthan 0.5%

(i) The percentage of carbon dioxide in the Earth’s atmosphere today is less than
that in the Earth’s earliest atmosphere.
Explain what has caused the percentage of carbon dioxide to decrease.

(iii) Carbon dioxide and other gases in the atmosphere help to keep the Earth
warm.
State how these gases keep the Earth warm.
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(c) Magnesium reacts with oxygen to form magnesium oxide.

10

An excess of magnesium ribbon was placed in an evaporating basin that was
floated on water in a trough.

The magnesium ribbon was lit.

A bell jar was placed over the evaporating basin and the stopper inserted to seal
the experiment.

. stopper

~ -

/ \/ bell jar

magnesium ribbon

/evaporatlng basin

r _1\ trough

When the magnesium flame went out, there was some magnesium left in the
basin.
When the apparatus had cooled, the water in the bell jar had risen.

(i) Explain why the water level had risen.

P 41 9 3 7 A 01 0 2 O
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(i) At the start of the experiment, the volume of the air in the bell jar was
1000 cm?.
Assume that 21% of the air by volume is oxygen.
Calculate the volume of gas that was present in the bell jar at the end of the
experiment.

volume of gas = ... cm?
(d) Metal oxides react with acids to produce salts and water.

Dilute sulfuric acid was added to magnesium oxide.
State the name of the salt formed.

(Total for Question 3 = 11 marks)
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Aluminium

4 (a) Drinks are often sold in cans.
These cans are made either of aluminium or of steel coated with tin.
The table gives information about these three metallic substances.

metal costof 1 kg / £ amount in Earth’s crust / %
aluminium 1.31 8
steel (iron) 0.32 5
tin 12.6 0.0002

Use the table to give two reasons why it could be more important to recycle tin
than to recycle aluminium or steel.

reason 1

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

The reaction for the extraction of aluminium from its ore involves

L] heating with carbon

A
[J B thermal decomposition
[J € reduction
LJ D

neutralisation

12
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(c) Magnalium is an alloy of aluminium and magnesium.
The diagram shows the structure of this alloy.

magnesium
atom

aluminium
atom

(i) Explain, in terms of their structures, why magnalium is stronger than pure
aluminium.

(Total for Question 4 = 8 marks)
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Rocks

5 (a) Limestone is a natural form of calcium carbonate.

Explain why calcium carbonate can be used to treat waste gases produced in

coal-fired power stations.

(b) If calcium carbonate is heated strongly it decomposes to calcium oxide and

carbon dioxide.

Write the balanced equation for this reaction.

(c) A few drops of cold water are added to a lump of calcium oxide.

Which of the following is not a correct statement about this reaction?

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

| D
| D
| D
| D
14

O Nn w >

steam is formed
a white powder is produced
the lump of calcium oxide cools down

calcium hydroxide is formed

P 4 1 9 3 7 A 01 4 2 0
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\ L
*(d) A diagram of rocks under the Earth’s surface is shown.
limestone

‘J\/\’_\/\

marble
Limestone is a sedimentary rock.
Marble is a metamorphic rock.
Granite is an igneous rock.
Explain how the three rock layers were formed.

(6)
(Total for Question 5 = 12 marks)
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Carbon compounds

6 (a) Which of these is the formula of a molecule of a hydrocarbon?

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

O

|
|
|

O N w >

CH,COOCH,
CH,CH.CI
CH,CH,
CH,COOH

(b) The formula of a molecule of propene is CH,.

Draw the structure of a molecule of propene, showing all covalent bonds.

(c) Methane burns in oxygen to form carbon dioxide and water.
Write the balanced equation for this reaction.

16
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*(d) Natural gas is mainly methane.

A gas with similar composition, known as bio-methane, can be produced from
plants grown specifically for this purpose.

Describe the advantages and disadvantages of using bio-methane rather than
natural gas as a source of energy.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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