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Answer all questions in the spaces provided.

1 (a) How does the solar radiation that reaches the Earth’s atmosphere differ from:

(i) the solar radiation reaching the Earth’s surface;

(1 mark)
(i1) the electromagnetic radiation emitted from the Earth’s surface?
(1 mark)
(b) What is meant by the albedo of a surface?
(1 mark)
(¢) (1) Outline the concept of the Gaia hypothesis.
(1 mark)

(2 marks)
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2 A range of different types of radioactive wastes is produced by the nuclear industry.

(a) Complete the table below by adding the appropriate source or disposal technique.

Level and form of
radioactive waste

Source within the
nuclear power
industry

Disposal/storage

method

High level waste

Intermediate level waste

Sealed in cement in
stainless steel drums

Low level liquid waste

Cooling ponds

Filtered, then
discharged to river or

sc€a

Low level solid waste

Sealed in steel
containers in a
concrete lined trench

(b) Compare radioactive waste and solid coal waste (spoil) in terms of:

(i)

(ii)
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the quantities produced;

(4 marks)

the length of time for which it is a problem.

(1 mark)

Turn over »
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3 The maps of England and Wales show the surplus of water in different regions in 1990 and
projections of the change in demand for water in 2020.

Surplus of water resources Projections of demand
as a percentage of demand for public water supply
for 1990 for 2020
0 50 km
% change in demand
1990 to 2021
- > 20% surplus . Reduction
B 10% to 20% surplus [ ]oto+20%
|:| < 10% surplus . +20% to +40%
B> +40%
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+11%

10%

2

Severn Trent
+10%

15%

Anglian
+40%
+26%

+45% HSouthern +25%

20%
15% Southern 3%

Wales
25%

(a) Suggest one reason to account for each of the following:

(1) the relatively small surpluses of water in south east England;

(i1) the projected reduction in demand for water in north west England;

(iii) the large projected increase in demand for water in south west England.

(1 mark)
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(b) Suggest how the shortfall in future supplies in south east England might be met.

(c) The graphs show water availability from a river and the demand for water in an area
in the UK.

Monthly
maximum volume
of river

water 200
available for
abstraction/ 10

10° m’

300

Monthly 300
demand for
water of a 200

local town/
10° m®

100

J F M A M J J A S O N D
Date/months

(1) Use information from the graph to explain why this area may have temporary
water shortages.

(i) Suggest how a reservoir could be used to prevent these water shortages from
occurring.

(2 marks)

Turn over »
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4 Before an energy resource can be used it may be necessary for a number of energy conversions
to occur.

(a) Complete the flow diagram to show the energy forms involved in harnessing tidal power.

Gravitational attraction of the moon

|

Y

Kinetic energy of flowing water

Y

Electrical energy produced in
generators

(2 marks)

(b) Describe one locational factor which may make a site suitable for the exploitation of
tidal power.

(2 marks)

(c) Explain why not all of the energy of the flowing water could be harnessed and turned
into electricity.
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5 The diagram shows a heat exchanger used for industrial heat recovery.

Gases from

industrial 1 Fresh
process — “ < T
I]
[
I]
[
I]
[I |
ﬁlglf:trial “« — —» Waste gases
process [ to atmosphere

(a) (i) Mark an X on the diagram to show where the highest temperatures would be
found. (1 mark)

(i)) Mark a Y on the diagram to show where the lowest temperatures would be found.
(1 mark)

(b) Use the diagram to explain how a heat exchanger may be used to reduce the waste of
energy in industry.

(2 marks)

(c) Outline one way in which the heat exchanger may be designed to increase the efficiency
of energy conservation.

(2 marks)
(d) Outline one method by which the design of vehicles may reduce fuel consumption.

(2 marks)

Turn over »
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6 The diagram shows the geological structures and oilfield conditions for two oilfields.

Oil at surface
Pressure 1 atmosphere

0 Temperature 4 °C

1 i
Oilfield A

2 -_/ o Pressure 200 atmospheres
Temperature 64 °C

Depth /
km

3
Oilfield B
Pressure 900 atmospheres
Temperature 130°C
4
5
(a) Explain why oilfield B would have a higher oil recovery rate than oilfield A.

(2 marks)
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7 The diagram shows some of the reactions which occur in the ozone layer.

0, 0,
N
(0) / (0)
0,
(0)

(a) Outline the role of ultraviolet light (UV) in these reactions in the stratosphere.

(2 marks)

(¢) Describe how reactions involving chlorofluorocarbons (CFCs) affect the amount of
ozone in the stratosphere.

(3 marks)
Turn over »
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10

(i1)

(iif)
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Name one greenhouse gas which is thought to cause global climate change.

Give two different human activities which cause the atmospheric concentration of
this gas to increase.

OO PUTPPPOUPPPRUPPPP
(1 mark)
2 ettt eeeeeeteeeeeebeeeeateeeeaabtee e tteeeaab—eeeahbteeaatbteeeabbaeeabaeeeantbeeeaabaaeeatbaeeanns
(1 mark)
Describe how emissions of this gas may be reduced.
(3 marks)
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(b) What are the environmental consequences of global climate change?

(9 marks)

END OF QUESTIONS
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