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Task 1

1. This question is about the composition of sea water in the Earth's oceans. Sea water contains
many dissolved ions. Some of these ions are listed below.

Br “Caz® CI CO2 "K' Mgz Na' S0z
(a) In some places salt is obtained from sea water. Which two ions are most common in salt.
Eééeéeééeéeéeéeéeéée. and ééeéeéeéeéeéecéeée.
(b) Some processes add to the total number of ions in the oceans while other processes decrease
the number. State whether each of these processes will add to, or decrease, the total number of

ions in sea water.
crystallisation of salt

7z sz

€eééeééecééeééeééecééeéeecéecéecéecctect
a large river flowing into the sea

s 7

eeééeéeéeéeéeéeéeéecécececceceeéeéectece
shell formation by marine organisms
eeeééeéeéeéeéeéeéeéecéececceececeeceéeéectecée

(c) Sediments can form on the sea floor when some ions react with each other — to form
insoluble salts. Write an ionic equation for the formation of calcium carbonate from its ions.

s 7

tééééééeééeéceeeceecececeeceeeeceeeceeececeecece
2. Useful substances can be made from rocks and minerals.

Draw a line to link each rock or mineral to its use. Bauxite has been done for you.

rock or mineral used for making
bauxite cement
clay chlorine
calcium
carbonate aluminium
sodium
chloride pottery

(2 marks)



3. The diagram represents a section through the Earth, showing the layers which are labelled A, B, C
and D.
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(@) Give the name of:
(1) Layer A
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(i) Layer B
(b) Give one difference between Layer C and Layer D.

Eéééeéeéeéeécécécécéeceeceeeeeeeed.
(c) The outer part of the Earth is made up of tectonic plates. These plates move relative to one
another. Some of these plates are shown on the diagram below.
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(i) Volcanic activity is shown at area Q.
Describe and explain the difference between igneous rocks which form within the Earth and
those which form at the surface of volcanoes.
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Eeéécéécéécéécéecéecéeeéeeeéeececce
(i) Explain what is happening at point R where the two plates meet.
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Task 2

1. The diagram shows a simplified fractionating tower. Some of the products which may be obtained
when crude oil is fractionally distilled are labelled.

—> gas
T A

——> kerosene

—> light fuel oil

_—— heavy fuel oil

=..

(a) Give the names of fractions A and B and state a use of each.

vapour of crude oil —»

Fraction A

Use

Fraction B

Use (2 marks)
(b) When completely burned in excess air, all the fractions form the same two compounds. Give the
formulae of these two compounds.

1. ééeééeeééeeéeecéececée. 2 (2 marks)é é e

2 (a) The hydrocarbon methane has the chemical formula CHj,. Its structural formula is shown
below.

H—C—C—C—(C—(C—C(C—H



(i) Give the chemical formula of hydrocarbon X.

(i)  Give two differences between the physical properties of methane and
hydrocarbon X.

(b) The diagram shows the cracking of hydrocarbon X.

Hydrocarbon X
i H H H H i

B— —/| ¢ —@~—go—"¢.— C'—H

H H H H H H

C=C + H—C—C—C—C—H

Hydrocarbon Y Hydrocarbon Z

() What type of chemical reaction is cracking?

(i) Hydrocarbon Y is unsaturated.

Explain why it is a very useful substance.

(12 mark)

(2 marks)

(2 mark)

(2 marks)



3. The table gives the names and formulae of four alkanes in crude oil.

name formula
methane CH,
hexane CeHi4
decane CioH22
hexadecane CisH3s

(@) Complete the formula of the alkane containing 8 carbon atoms.

C H (1 mark)

(b) Cracking of hexane can produce two hydrocarbons each containing two carbon atoms. One
compound has a molecular formula C,Hs and the other C,H,.
(i) Write a balanced equation for this cracking reaction.

CeHa4 + (2 marks)

(i) Suggest two conditions used for this cracking reaction.

1.

2. (2 marks)
(i) Explain why the cracking of long chain alkanes from crude oil is important commercially.
(iv) The graphical (displayed) formulae of the two hydrocarbons are

H H H H
| AN /
H—C—C—H C=C
|| / N\
H H H H
ethane ethene

How can the two compounds be distinguished by a simple chemical test?

Test

Result with ethane

Result with ethene (2 marks)




Task 3

1. The table shows the approximate compaosition of the Earth's atmosphere today.

gas nitrogen oxygen argon carbon
g Y9 g dioxide
percentage 79 20 0.9 0.04

The air also contains a variable percentage of water vapour. The Earth's first atmosphere was formed
about 4.5 billion years ago, and contained mainly hydrogen and helium. Volcanic eruptions replaced
this with an atmosphere of carbon dioxide and steam, with smaller amounts of methane and
ammonia.

(@) Suggest why hydrogen and helium are not found in today's atmosphere.

(2 marks)
(b) Describe and explain how the percentage of each of the following gases in
the atmosphere has changed over the past 4 billion years.
(i) ammonia
(2 marks)
(i) oxygen
(2 marks)

(iif) carbon dioxide

(4 marks)



2. The amount of carbon dioxide in the atmosphere is much higher now than it was 150 years ago.

(@)

(b)

(©)

In many parts of the world, large areas of forest have been cleared for agriculture.
Describe three ways in which this large-scale removal of trees could have
contributed to the increased levels of carbon dioxide in the atmosphere.

1

(3 marks)
Explain why an increase in the carbon dioxide concentration is thought to be
harmful to the environment.

(2 marks)
Many scientists think that human activities have affected the carbon dioxide
concentration in the atmosphere.

34()

I'housands of years ago Present

Source: ALAN CADOGAN AND GERRY BEST, Environment and Ecology (Nelson Blackie) 1992



Use the information in the graph to explain why some scientists do not
agree that human activity has had a significant affect on the carbon dioxide
levels.

(2 marks)



Task 4

1. Cars in Brazil use ethanol as a fuel instead of petrol (octane). The ethanol is produced by the
fermentation of sugar solution from sugar cane.

m——

)

|
L

Sugar cane Fermentation Distillation Fuel in car

(a) What must be added to sugar solution to make itferment? é ¢ € é é é € é .
(b) Circle the most suitable temperature for a fermentation.

0°C 10°C 30°C 70°C 100°C (2 mark)
(c) (1) What compounds are formed by the complete combustion of ethanol?
eéeéeéeéeéeéeéeceéecceecéeéeéeéeée.
(i) Why are these compound not harmful to the environment?

Eééeéeéeéecécécécéeeeeeeeéeéeécéce.
Eééeéeéeécécécécéceeeeeeéeéeéecéce.
(d)  Suggest why pollution from cars is less when using ethanol instead of petrol.

eéeéeéeéeéeéeéeéeéeéececéeéeéeéed.
céeéeéeéeéeéeéeéeéeéececéeéeéeéed.

(e)  Give one reason why ethanol is not used as a fuel for cars in Britain.

) Some information about octane and ethanol is shown.

Property Octane Ethanol
Melting point in °C -57 -113
Boiling point in °C 125 78.5
Density in g/cm?® 0.70 0.79
Heat produced in kJ/mol 5512 1367

Explain a similarity between octane and ethanol that allows ethanol to be used as a fuel in cars.
eééeeééeecééeececéecéeeceeéeecéceeceeéecéeececeéece.

eééééééééeeecéeeecceeeeeeeeceeeeeeeeeee.
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2. This question is about the fermentation of glucose. Look at the diagram.

reaction mixture

including yeast

(@) Complete the word equation for the fermentation of glucose.

glucose —=X>¢ é é é é
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(b) Write about fermentation. Your answer should include

e why yeast is used
¢ the conditions needed

¢ why it is important to choose these conditions.
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(12 mark)

(3 marks)



Task 5

1. The diagram shows how a beer called Newcastle Brown Ale is made.

(a) Use the diagram to help you to name four of the raw materials used to make this beer.
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(2 marks)
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(b) In the Mash Mixer sugars are formed. The reaction is helped by an enzyme.
How does the enzyme help the reaction?

s 7z s £ 7z £ z £ Z

céééeéeeeee.
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(c) In the Fermenting Vessel sugars are changed into two products. One of these is alcohol (ethanol).
Name the other product.

€. .. ééceé. . eéececééeecéeecéeececéecéeecéeéeeéée(ldmark
(d) The Fermenting Vessel is cooled using cold water because the fermentation reaction gives

out heat.
(i) What name is given to reactions that give your heat?
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