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1 (a) Choose words from the box to complete the following sentences.

condensation evaporation

infiltration

interception precipitation transpiration

run-off

1 (a) (i) Water falling from the sky is called .......c.cccceeeieriiiiieniiiieieeeee, .

1 (a) (i) The process in which water is caught on the leaves of plants before it reaches the

ground is called ..........ccoovieviiiiiiiiee e, .

1 (a) (iii)) The process in which water changes from liquid water into water vapour is called

1 (a) (iv) The process in which water sinks into the ground is called

(4 marks)

1 (b) The chart shows rainfall in the Thames Water region between October 2004 and
October 2006. The bars show how much the rainfall each month was above or below

the average.
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Source: adapted from © Environment Agency copyright and/or database right 2007. All rights reserved.
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1 (b) (i) When did rainfall exactly equal the average?

1 (b) (i) The Thames Water company announced a hosepipe ban in April 2006.

Explain why Thames Water decided to ban the use of hosepipes when they did.
Use information from the chart to help you.

(2 marks)

1 (c) In 2006 Thames Water announced a plan for a huge new reservoir in Oxfordshire. It
would mean flooding about 10 square kilometres of countryside.

1 (c) (1) Suggestone reason why people may be in favour of a new reservoir.

(1 mark)
1 (c¢) (i) Suggesttwo reasons why people may be against a new reservoir.
OSSPSR
2 ettt te e e te e —e ettt e teattete et e aatete et e bt ebe st e bt enteeaeeteenteesteseenteeneenteentenne
(2 marks)
Turn over »
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1 (d) The graph shows the amount of water used in the Thames Water region by households
with water meters and households without water meters.

180 1
. Households without water meters
Litres T R N A R S R
per person S NS un AR ERERRERES X Households with water meters
per day
140 A
120 ' . ! .
2000 2001 2002 2003 2004
Years

Crown copyright material is reproduced with the permission of the Controller of HMSO and the Queen’s Printer for Scotland
1 (d) (i) How much water was used by households without water meters in 20017
.................................................... litres per person per day. (1 mark)

1 (d) (1)) Whatis a water meter?

1 (d) (iii)) Suggest one reason why households with water meters use less water than
households without meters.

1 (d) (iv) State one other way in which people could reduce the amount of water they use
in their homes.

0 4
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5
2 (a) The chart shows the amount of soil removed by soil erosion from farmland in the USA.
Key i
3.0H [ Erosion by wind |
i ] B Erosion by water |’
251 B
Amount | 1.39 ]
of SOil | | [ | | 1.30 ]
removed || [ 1 ]
in | B | 0.98 | ] | ] | ] B
billions 131 . H (| 084 1 078 || 078 |
of tons § B ] ] B
1.0 5 B
0.51
0.0
1982 1987 1992 1997 2001 2003
Year
Source: adapted from U.S. Department of Agriculture
2 (a) (i) Which type of erosion removes more soil from farmland in the USA?
(1 mark)
2 (a) (i1)) Calculate the total amount of soil removed in 1987.
.................................................... billion tons. (1 mark)
2 (a) (iii)) Describe the pattern of change shown by the chart.
(2 marks)
Turn over »
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2 (b) The sketch shows one method of reducing soil erosion by water.

2 (b) (i) Tick the box to show the name of this method.

Strip cultivation

Terracing
Contour ploughing
(1 mark)
2 (b) (i) Explain how this method helps to reduce soil erosion.
(2 marks)

2 (b) (iii)) Explain one reason why planting trees on steeply-sloping land can also help to
reduce soil erosion.

(2 marks)
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2 (c) A group of scientists investigated how shelter belts affect the amount of soil erosion
caused by wind. They used dust traps to measure the amount of soil being blown along
by the wind.

Shelter belt

Direction

of wind Dust trap

2 (c) (i) Explain how shelter belts can help to prevent soil erosion.

(2 marks)

2 (c¢) (ii) State and explain one thing which the scientists would need to do to make their
investigation a fair test of the effect of shelter belts.

for marking

(2 marks)
2 (c) (iii) State two other methods which can be used to reduce wind erosion.
L ettt s
2 ettt bbbt bt h e h e a et et bt s h e bt bbbt et ettt sbe b b enes
(2 marks)
Turn over »
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3 (a) Nitrogen is one of the three most important plant nutrients.
Which are the other two?

Tick two boxes.

chlorine

oxygen

phosphorus

potassium

sodium

(2 marks)

3 (b) The sketch shows a clover plant.
Nitrogen-fixing bacteria live inside the nodules on these plants.

Nodules

3 (b) (i) The sentences below are about bacteria in the nitrogen cycle.
Use words from the box to complete the sentences.

decomposing denitrifying leaves nitrifying

nitrogen nitrogen-fixing oxygen roots

1 Nitrogen-fixing bacteria live in nodules on the
of some plants, such as peas and clover.

2 These bacteria Can CONVEIT ........cceeevveerieerieerieenieeieenereereenenens gas into soluble
compounds which plants can use.

0 8
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3 Other bacteria release ammonia, which is converted into nitrate compounds
DY e bacteria.

4 Nitrates in the soil are broken down by ........c.ccoviieiiiiiiiiic e

bacteria so that nitrogen is returned to the air.
(4 marks)

3 (b) (i) Some people do not put fertiliser on their lawns. They often notice that their
grass does not grow very well, but patches of clover are bright green and healthy.

Explain why clover often grows much better than grass on lawns which are not
treated with fertiliser.

To gain full marks in this question you should write your ideas in good English.
Put them into a sensible order and use the correct scientific words.

(3 marks)

Question 3 continues on the next page

Turn over »
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3 (o)
3 (©
3 (o)

3 (c) (i) Calculate the percentage of the overall total of nitrogen compounds which come

3 (¢

The table shows the different sources of nitrogen compounds which can be used by
plants worldwide.

Amount in
Source of nitrogen compounds millions of
tonnes per year

Using fertilisers 80
Growing crops of clover and other legumes 40
Burning fossil fuels 20
Burning biomass 40
Clearing and draining land 30

Total from human activities

Natural sources 140

Overall total 350

(1) Which human activity is the source of the largest amount of nitrogen compounds?

(i1) Calculate the total amount of nitrogen compounds which is the result of human
activities. Write your answer in the space provided in the table.
(1 mark)

from natural sources. Show your working.

.................................................... % (1 mark)
(iv) Nitrogen-fixing bacteria are one natural source of nitrogen compounds for plants.

State one other natural way in which nitrogen compounds are made available for
plants.

for marking
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4 (a) Two-spotted spider mites are pests which can damage crops grown in greenhouses.

Graph A shows what happened when this pest was controlled by spraying with a
chemical pesticide.

Graph A — Pest control using a chemical pesticide

30+
l Key
l l Times when
crop was
20 A sprayed with
Number 7
esticide
of organisms l l l P
per 5 cm?
of crop leaf l
10 l
0

Feb  Mar Apr ' May' Jun  Jul Aug ' Sep
Month

Source of Graph A and B: M.J. Samways, Biological Control of Pests and Weeds, Arnold 1981,
© Michael H. Samways, 1981. Reproduced by permission of Edward Arnold (Publishers) Ltd.

4 (a) (i) In which month did the population of spider mites reach its maximum?

for marking

(1 mark)
4 (a) (ii) State the maximum number of spider mites per 5cm? of crop leaf.
......................................................................... spider mites per 5cm? of crop leaf.
(1 mark)
4 (a) (iii)) Describe the pattern shown by Graph A.
(2 marks)
Question 4 continues on the next page
Turn over »
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4 (a) (iv) State one reason why some people are against using chemical pesticides.

4 (a) (v) Name the type of farming in which farmers do not use chemical pesticides or
fertilisers on their crops.

(1 mark)
4 (b) Graph B shows what happened when a biological control method was used against the
pest.
Graph B — Pest control using biological control
30+
Key
—— Two-spotted
spider mite
th t
Number (the pest)
of organisms ---- The predator
per 5 cm?

f leaf
of crop lea 10

4 (b) (i) Estimate the maximum number of spider mites per 5cm? of crop leaf when this
method of control was used.

......................................................................... spider mites per 5cm? of crop leaf.
(1 mark)

4 (b) (i) Describe the pattern shown by Graph B.

(2 marks)

12
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4 (b) (i11) Explain what is meant by biological control.

(2 marks)
4 (b) (iv) Farmers using biological control may not want all the pests to be killed.

Suggest one reason why not.
(1 mark)
Turn over for the next question
Turn over »
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5 The map in Figure 1 shows a river which flows from north to south. Dead fish were found
in the river at the place marked on the map.

Figure 1

o Coal-fired
o power station

IIFarm
|

Dead fish found here

XDirection of flow

5 (a) Scientists analysed the dead fish. The fish had died because there was not enough
oxygen in the water. Some people thought that the power station might have caused
the problem.

5 (a) (i) State one way in which a coal-fired power station could have caused the river
water to contain less oxygen.

for marking
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5 (@ (D)

5 (a) (i)

5 (a (@v)

Some students wanted to find out whether the power station was causing the
problem. They decided to test samples of water from the place marked with a
large X on the map.

Their teacher told them that they would need to test water from somewhere else
as well.

Mark another X on the map to show where the students would need to take
another set of samples. (1 mark)

State one reason for the choice you made in part 5(a)(ii).

More investigations showed that animal waste from the farm had caused the
problem.

Complete the paragraph, which explains how animal waste can cause river water
to contain less oxygen. Use words from the box to help you.

acid deposition decomposition inorganic

organic photosynthesis sewage

If animal waste from a farm enters a river it can CauSe ..........ccccvveerveeerveeerveeesnnenns
matter pollution. The waste is broken down by bacteria and fungi in the water.
This process is called ........cccoeeieviiiiiiiiiieiee e, . The same problem can

also be caused DY ....cooevvvieeiiieciecee e .
(3 marks)

Question 5 continues on the next page

15

Turn over »
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5 (b) Indicator organisms can be used to investigate water pollution. The box gives details
of two different types of indicator organism.

am

The rat-tailed maggot has a tube so The mayfly nymph has gills along
that it can breathe air from above the sides of its body. It gets the
the surface of the water. oxygen it needs from the water
where it lives.

5 (b) (1) The part of the river labelled Y on the map in Figure 1 was badly polluted by
animal waste from the farm.
Which one of the organisms shown in the box would you expect to find in large
numbers in the polluted part of the river?

NAME OF OTZANISIN 1..vvieiiiiiiieiieeiie ettt ettt e e e te et eebeesiaeebeesseeesbeessseenseesneeenne

5 (b) (i) Explain your choice in part 5(b)(i). Use information from the box to help you.

(2 marks)

16
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5 (b) (iii)) Teachers and students must carry out a risk assessment before doing practical
work.
State one risk which students could face when collecting samples of river water.
Suggest one possible precaution that they could take to reduce the risk.

(2 marks)

Turn over for the next question

Turn over »
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6

(a) The picture shows a poster put up by a group of people protesting against a plan to
build a windfarm.

NO WINDFARM AT PARHAM!
NO.W.A.P. www.nowap.co.uk

(4 marks)

18
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6 (a) (ii)) Suggest one reason why the protesters may think that it is better to build
windfarms offshore rather than on land.

6 (a) (ii1)) Some scientists believe that we should use more wind power rather than
continuing to burn fossil fuels as much as we do now.
Explain one reason for this.

To gain full marks in this question you should write your ideas in good English.
Put them into a sensible order and use the correct scientific words.

(3 marks)

Question 6 continues on the next page

Turn over »
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6 (b) The diagram shows stages in the production and use of biodiesel, which is a biofuel.

Atmosphere
Carbon dioxide Carbon dioxide
A
Vegetable oil Biodiesel
- y

6 (b) (i) Plants use carbon dioxide from the atmosphere in a process which produces new
biomass.
Name this process.

6 (b) (i) Carbon dioxide is given off when biodiesel is burnt as a fuel.
Explain why this does not cause an overall increase in the amount of carbon
dioxide in the atmosphere.

(2 marks)

2 0
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Turn over for the next question
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Turn over »
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7 (a) The photograph shows machinery working in a limestone quarry.

Source: Cour;[esif of E. GLynN Beck Kentucky Geological Survey, (USA)
7 (a) (i) Describe one problem which a quarry could cause for people living nearby.

(2 marks)
7 (a) (i) Suggest one method which could be used to reduce the problem which you
described in part 7(a)(i).

2 2
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7 (b)
7 (¢
7 (¢
7 (¢

(iv) State two reasons why people may be in favour of quarries.

L et bbbt et ea e bttt h ettt
2 ettt te ettt ettt e —e e —eatt et e et e at bt et et e e te st aaeenteeaeeteenteentebeentenneenteensenns
(2 marks)
Limestone is used to make cement.
State two other uses of limestone.
L ettt h ettt ettt e ea e et e e n e et e e teenteeneenteeneenteenseeneenneenteeneennes
2 ettt et ettt et e e h e te et e eh e e bt et e e he e bt e teeh e e bt e teeht e bt ete e st e bt e beentesheetesatenne
(2 marks)
In November 2005 the UK government organisation which controls pollution

announced a plan to improve the environmental performance of the cement industry.

(i) Name the UK government organisation which controls pollution.

(i1)) Two of the targets set for the cement industry are given below.
For each target state one way in which it would help to improve the environment.

Target 1: To reduce the use of fossil fuels.

Target 2: To increase the amount of energy obtained by burning waste products
such as old tyres.

(2 marks)

Turn over for the next question

2 3

Turn over »
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8

8

8

(a) The graph shows the gases given off from a landfill site after rubbish has been tipped
and covered over. This mixture of gases is usually called landfill gas.

70
60 i
50 - Key
-------- Carbon
% of total 40 - dioxide

volume of —— Methane
gas 30 ———- Oxygen
20 "
\
0]\
LN
c" \\
0+ ==

Time ——»

(@) (1) Describe the changes in the percentages of oxygen and methane shown by the
graph.

(4 marks)
(a) (i) Name the process which produces methane gas in a landfill site.

2 4
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8 (a) (iii)) State one reason why methane gas does not begin to be produced as soon as the
rubbish is tipped.

8 (b) The box gives some information about methane.

e Methane can be burnt in air to release heat energy.

e When one molecule of methane is burnt in air it produces one molecule
of carbon dioxide and two molecules of water.

e Methane is approximately 21 times more powerful as a greenhouse gas
than carbon dioxide.

If landfill gas is not used as a fuel it can either be allowed to escape into the
atmosphere or it can be collected and simply burnt, without using the heat.

Explain why pollution control scientists believe that it is better to burn the gas, even if
the heat is not used. Use information from the box to help you.

8 (c) Describe how landfill gas can be used to produce electricity.

(4 marks)

for marking

Turn over »
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9 (a) The photographs show two methods of keeping hens to produce eggs.
Photograph A shows hens being kept in battery cages in a controlled environment.

Photograph B shows free-range hens.

Photograph A Photograph B

Source of photographs Compasswn in World Farming Trust (2006)

9 (a) (i) State two ways in which the conditions for the hens in Photograph A are
controlled.

(2 marks)

9 (a) (i) Explain one reason why some people may be against the method shown in
Photograph A.

(2 marks)

2 6
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9 (a) (iii)) Explain why eggs produced by free-range hens are usually more expensive than
eggs produced by hens in battery cages.

(2 marks)

9 (b) Explain how a controlled environment can be used to increase the yield of crops such
as tomatoes.

(3 marks)

Turn over for the next question

Turn over »
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10 (a) The picture shows a catalytic converter.

Into the atomosphere:
e Carbon dioxide

e Nitrogen

e Water vapour

From car engine:

e Carbon monoxide

e Oxides of nitrogen

e Unburnt hydrocarbons

10 (a) (i) State one reason why it is important to reduce the amount of carbon monoxide in
the exhaust gases from motor vehicles.

10 (a) (i) A student wrote the following statement in an examination answer:
‘Catalytic converters help to reduce global warming.’
State whether you think that the statement is right or wrong.
Explain your answer.
The StAtEMENT 1S ....eeieiieiieeiieitiei ettt ettt sttt et esbe e enee

EXPlanation ........cocuooieiiiiiiiiiiee et

(2 marks)

10 (a) (i) Name the type of pollution which is formed when oxides of nitrogen and unburnt
hydrocarbons in the atmosphere are exposed to bright sunlight.

2 8
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10 (a) (iv) Describe one other type of pollution which can be made worse by oxides of
nitrogen in the atmosphere.

(2 marks)

10 (b) The sign below is about the congestion charge in London. Drivers must pay a charge
if they want to drive into the centre of the city. There are plans for similar schemes in
other cities.

Transport
for London

Congestion
charging

C,

Central
ZONE

Mon - Fri
7 am - 6.30 pm

Explain why many people are in favour of schemes to control traffic congestion.

(4 marks)

END OF QUESTIONS

2 9
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