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Instructions

® Use black ink or ball-point pen.

® Fill in the boxes at the top of this page with your
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.

name,

® 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 < and then mark your new answer with a cross X.

Useful products from crude oil

1 Fractional distillation is used to separate crude oil into fractions.
A fractionating column is used for the process.
The diagram shows a fractionating column and the fractions obtained when crude oil
is fractionally distilled.

fraction

/I%_’ gases

=— petrol

I

= » kerosene

I

=— diesel oil

I

_ | = fuel oil

crude oil —= [
_ia bitumen

(@) Which of the following statements is true?

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

[J A fuel oil has a lower boiling point than petrol

[] B kerosene is more viscous than bitumen

[J € molecules in diesel oil are larger than molecules in petrol
L]

D diesel oil is easier to ignite than petrol

(b) Some fractions obtained from crude oil are cracked to produce alkenes.

(i) Explain what is meant by cracking.
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(ii)

One alkene obtained is ethene.
The diagram shows the structure of a molecule of ethene.

Ethene is unsaturated.
Ethene is a hydrocarbon.

Explain why ethene is described as an unsaturated hydrocarbon.

Describe what you would see when a sample of ethene is shaken with
bromine water.

(Total for Question 1 = 8 marks)
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Gases in the atmosphere

2 (a) The table shows possible percentages of some of the gases in the Earth’s early

atmosphere.
percentage in early atmosphere
gas

(%)
oxygen small amount
nitrogen small amount
carbon dioxide 12
water vapour 77

(i) Some time after the early atmosphere had been formed, oceans appeared on
the Earth’s surface.

State how these oceans were formed.

(ii) The amount of carbon dioxide in today’s atmosphere is much lower than that
in the early atmosphere.

State how the formation of the oceans caused this reduction.

(iii) The amount of oxygen in today’s atmosphere is much higher than that in the
early atmosphere.

Describe the process that has caused this increase.

7
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(b) John was doing an experiment to find the percentage of oxygen in air at room temperature.
He used this apparatus.

copper
powder |

\N — J

[ ] |

N
T |
gas syringe
heat

The copper powder in the test tube was heated strongly so that it could react with
oxygen in the air in the apparatus.

John stopped heating the copper when there was no further change in the
reading on the gas syringe.

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

At the end of the experiment the apparatus was allowed to cool before the
final reading on the syringe was recorded.

This is because

A reading the volume while the apparatus is hot is dangerous
B the apparatus must be left to allow the reaction to finish
C the gas must be at room temperature when its volume is measured

D the copper expands when it is hot

(ii) Atthe end of the experiment not all of the copper had reacted.

Suggest a reason for this.
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(iii) John'’s results were
initial volume of gas in syringe = 32 cm?
final volume of gas in syringe =24 cm?

Calculate the percentage decrease in the volume of gas originally in the
syringe.

percentage decrease =

(iv) The percentage of oxygen in air at room temperature is 21%.
John thought the answer to part (iii) was the percentage of oxygen in air and
was surprised that the value was too high.

John confirmed that he had not made an error when doing his experiment.
Suggest why the answer calculated in part (iii) is higher than John expected.

(Total for Question 2 = 9 marks)



Metals

3 Metals have many uses.
(@) Complete the sentence by putting a cross (X]) in the box next to your answer.
Aluminium and magnesium are melted together to form magnalium.

Magnalium is

(] A anelement
(] B anore
[J € analloy

[0 D atype of steel

(b) Describe how iron is extracted from its ore.

(c) Copper oxide reacts with hydrogen to form copper and water.
The equation for the reaction is
CuO + H, » Cu + H,0

Explain how this reaction involves both oxidation and reduction.

10
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(d) Some modern spectacle frames are made of shape memory alloys.

Explain why shape memory alloys are better than other alloys for making
spectacle frames.

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

Alloys are usually stronger than the pure metals from which they are made
because they

L1 A have stronger bonds between the molecules they contain

B combine the properties of the metals from which they are made

L]
] € have atoms of different sizes in their structures
L]

D are made using electrolysis

(Total for Question 3 = 9 marks)
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Rocks

4 A student produced this sketch of a quarry face.

limestone

granite
marble

X

(@) The limestone shown was originally formed in layers.

State what type of rock limestone is.

(b) Granite is an igneous rock formed from magma.

(i) Explain how the marble has formed above the granite.

(i) Explain why the rock at X contained larger crystals than the rock at Y.

12
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(c) Limestone is a natural form of calcium carbonate.
When calcium carbonate, CaCO;, is heated it decomposes.

(i) Complete the equation for this reaction.

CaCO; —» Ca0 +

(i) Calcium oxide reacts with water to form calcium hydroxide.

Write the balanced equation for this reaction.

(Total for Question 4 = 10 marks)
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Chemical reactions
5 (a) Complete the sentence by putting a cross (X)) in the box next to your answer.

When dilute hydrochloric acid reacts with copper oxide one of the products is

L] A copper

L[] B copper hydroxide
[J € copper chlorate
[ D copperchloride

(b) Chlorine is manufactured by electrolysis.

Explain what is meant by electrolysis.

(c) Chlorine gas reacts with sodium hydroxide solution to form sodium chlorate(l),
NaOCl, sodium chloride and water.

Write the balanced equation for this reaction.

14
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*(d) Sulfur is an impurity in some fossil fuels.

Explain how the presence of sulfur in fossil fuels can lead to damage to the
environment and how the amount of damage can be reduced.

(Total for Question 5 = 12 marks)
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Burning fuels

6 The picture shows a gas water heater.
The fuel used in this heater is natural gas which is mainly methane.

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

Natural gas is a good fuel because

O

0
0
0

A supplies of it will never run out
B it always burns with a yellow flame that is easily seen
C it produces no waste gases on complete combustion

D it produces no solid waste on complete combustion

(b) The complete combustion of fossil fuels releases gases into the atmosphere.

Explain how these gases could cause an increase in the temperature of the Earth.

(c) Biofuels, made from plants, can be used as alternatives to fossil fuels.

(i)

16

State an advantage of replacing fossil fuels with biofuels made from plants.
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(ii) Explain a disadvantage of replacing fossil fuels with biofuels made from
plants.

*(d) Incomplete combustion of methane can occur in gas heaters such as the one
shown in the photograph.

Explain how incomplete combustion occurs and the problems it can cause.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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