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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.

1

Changes in the atmosphere

(@) The Earth’s earliest atmosphere was very different from the Earth’s atmosphere
today.

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

The Earth’s earliest atmosphere was formed by

[0 A animals breathing
[0 B global warming
[0 € plants decaying
[0 D volcanic activity

(b) Use words from the box to complete the sentences.

Each word may be used once, more than once, or not at all.

argon carbon dioxide carbonates neon nitrogen

(i) The Earth’s earliest atmosphere is thought to have contained

(i) Over the years, carbon dioxide dissolved in the oceans and was absorbed by
marine organisms.

The marine organisms eventually formed rocks which
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(c) There is much less water vapour in the Earth’s atmosphere today than in the
Earth’s earliest atmosphere.

Explain how the amount of water vapour decreased.

(d) When plants first started to grow on the Earth they caused the composition of the
atmosphere to change.

Describe how the composition of the atmosphere changed as a result of plants
growing.

(Total for Question 1 = 8 marks)
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Metals

2 (a) Metals are extracted from rocks found in the Earth’s crust.
Complete the sentence by putting a cross (X)) in the box next to your answer.

Rocks from which metals are extracted are called

L1 A alloys

[J B elements
[J € ores

[ D polymers

(b) Copper is used as the wire in electric cables.

copper wire

plastic coating

«

State two reasons why copper is used as the wire in electric cables.
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(c) lronis formed by heating a mixture of iron oxide and carbon.

(i) Complete the word equation for this reaction.

iron oxide + carbon — .o e

(ii) In this reaction iron oxide is reduced to iron.

Describe what is meant by the term reduced.

(d) Metals in waste products are often recycled.

Describe the benefits of recycling metals.

(Total for Question 2 = 8 marks)
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Hydrochloric acid and chlorine

3 Hydrochloric acid can be electrolysed to form two gases, using the apparatus shown
in the diagram.

chlorine

\ | —gasX

ini

S (R

hydrochloricacid — |

(@) Chlorine is one of the gases formed.

Give the name of gas X.

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

Chlorine is used on a large scale to

neutralise soil acidity
neutralise acidic gases in power stations

manufacture bleach

0o o oo
O N w >

manufacture poly(ethene)
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(iii) Describe a test to show a gas is chlorine.

(c) Hydrochloric acid is present in the stomach.

Describe what hydrochloric acid does in the stomach.

(d) Magnesium carbonate reacts with dilute hydrochloric acid.

Complete the word equation for this reaction

magnesium  hydrochloric
carbonate T acid

(Total for Question 3 = 10 marks)
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Crude oil fractions
4 Crude oil can be separated into useful products.
(@) Crude oil is non-renewable.

State what is meant by the term non-renewable.

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

The diagram shows a fractional distillation column and the fractions produced.

fractions

ﬁ—» gases

— » petrol
—_» kerosene

——» diesel oil

heated _ —— fuel oil

crude oil ﬂ‘L{
— bitumen

(i) Draw one straight line from each fraction to a use of that fraction.

fraction use of fraction

+ surfacing roads
kerosene +

+ fuel for large ships
fuel oil +

+ fuel for planes
bitumen

+ fuel for trains

10
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(i) The petrol fraction and the diesel oil fraction have different physical properties.

Choose one property, describing the difference between the fractions.

(c) The petrol fraction contains octane, CH...
Octane is a hydrocarbon.

Describe what is meant by the term hydrocarbon.

(d) The oil industry uses a process to break down longer chain hydrocarbon
molecules into shorter chain hydrocarbon molecules.

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

This process is called
A cracking

extraction

O 0O o o

B
C polymerisation
D

recycling

11
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(ii) The shorter chain hydrocarbon molecules produced are alkanes and alkenes.
Bromine can be used to distinguish between alkanes and alkenes.

Describe what is seen when bromine water, which is orange-coloured, is
shaken with an alkane and with an alkene.

(Total for Question 4 = 10 marks)
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5

Fuels

(@) Petrol is a flammable liquid.

Which hazard symbol is used on containers to show that the liquid in the
container is flammable?

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

1 A

] B

] C

b®® D

] D

(b) Some people suggest that hydrogen, rather than petrol, should be used as a fuel

in cars but there are disadvantages in the widespread use of hydrogen.

Describe the disadvantages of hydrogen, rather than petrol, being used as a fuel
in cars.

13
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(c) Sulfuris an impurity in many fuels.

When fuels containing sulfur impurities are burnt, sulfur dioxide is released into
the atmosphere.

Describe some problems this sulfur dioxide can cause.

*(d) Experiments were carried out to measure the heat energy given out when three
liquid fuels, A, B and C, were burned.

In each experiment the same mass of fuel was used to heat the same volume of
water, using the apparatus shown.

thermometer

| clamped beaker
containing 100 g
of water

spirit burner

liquid fuel

’ R R 10
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Here are the results, together with the cost of the mass of fuel burnt in each

experiment.
fuel initial temperature final temperature cost of fuel observations of the
of water (°C) of water (°C) burnt (pence) way the fuel burns
A 15 51 30 burns with a blue
flame — no smoke
burns with a yellow
B 16 21 0.5 flame - black smoke
C 15 39 20 burns with a yellow
flame - no smoke

A student considered these results and decided that fuel B was the best fuel.

Considering all the evidence for the fuels, A, B, and C, explain whether this is a
good choice or not.

(Total for Question 5 = 12 marks)
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Limestone
6 (a) Limestone occurs naturally as calcium carbonate.

When calcium carbonate, CaCO,, is heated strongly, calcium oxide and carbon
dioxide, CO,, are formed.

(i) State the formula of calcium oxide.

(i) What type of reaction is this?

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

incomplete combustion
oxidation

precipitation

I I Iy
O N ® >

thermal decomposition

(i) Write the word equation for this reaction.

(b) Limestone is a sedimentary rock.

Describe how sedimentary rocks are formed.

16
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*(c) The photograph shows a limestone quarry.

There is a proposal to open a limestone quarry near a village in a popular tourist
area.

Evaluate the advantages and disadvantages to the local area of opening this
quarry.

(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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