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4 The diagram shows some processes in the carbon cycle.

carbon dioxide in the atmosphere

| fossil fuels in the lithosphere |

(a) Complete the table using letters P to U from the diagram.

process name

combustion

decomposition

fossilisation

mining and pumping

photosynthesis

plant and animal respiration

© UCLES 2017 0680/12/M/J/I17
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(b) Describe how coal is formed.

...................................................................................................................................................

..................................................................................................................................................
...................................................................................................................................................
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(iii)
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Look at the map below, which shows information about oil in Alaska. Use information
from the map to complete the paragraph below.

Arctic Ocean Prudhoe

Gulf of
o C\,ﬁ Alaska N
/-
pleutidz A 0 1500 J(
o km

@ settlement
——— international boundary
route of pipeline
highland
river

In 1968 oil was discovered in northern Alaska. A pipeline was built to transport the oil.
The pipeline runs from .......ccccoceees i, in the north to ..., on
the south coast of Alaska. Here the oil is taken away to markets by supertankers. The
pipeline crossesthe ...........cccoceviiine, River and passes close to the town of Fairbanks.

In total the pipeline is 1241 km long. [3]

Suggest why the pipeline was built rather than transporting the oil from the north of
Alaska by sea in supertankers.
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(e) Look at the photograph, which shows an oil pipeline in Alaska, and read the information.

vegetation grows very slowly

caribou migrate across the
region to search for food

]
caribou breed close ‘
to the pipeline

animals, such as bears and
wolves, live in the region

ground below surface

remains frozen all year

oil in the pipeline is warm pipelines can leak

() Suggest why there were concerns that building the pipeline could damage the
environment. _

(i) In some places the pipeline was raised above the ground. Suggest two reasons why the
pipeline was raised above the ground.

...........................................................................................................................................

© UCLES 2016 0680/21/0/N/16
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(f) Fossil fuels such as oil have provided much of the world’s energy in the past.

Suggest reasons why some countries are developing alternative sources of energy but other
countries are continuing to rely on fossil fuels.

...................................................................................................................................................

© UCLES 2016 0680/21/0/N/16 [Turn over
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2 (a) Look at the bar graph below, which shows world human population growth.

9000 T

I
W
8000
Key
7000 : actual population
6000 predicted population

world human 5000
population
/million people 4000

3000
2000 .
P E’l :j

1500 1800 1900 1950 1975 2000 2025
year

=l

(i) The world human population in the year 2000 was 6000 million people.
Complete the bar graph for the year 2000. [1]

(ii) State the predicted world human population for the year 2025.

(ili) Suggest reasons for the rapid growth of the world human population since the year 1800.

...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
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4 (a) Coalis a fossil fuel.

Explain how coal was formed.

...................................................................................................................................................
...................................................................................................................................................
...................................................................................................................................................

(b) The table below and bar graph opposite show the reserves of shale gas and other natural
gases in 10 countries.

country shale gas other natural gases
/arbitrary units /arbitrary units
China 1115 120
Argentina 800 12
Algeria 707 160
United States 665 320
Indonesia 580 150
Canada 573 68
Mexico 545 17
Australia 437 40
Russia 285 1680
Brazil 240 14

© UCLES 2016 0680/11/0/N/16
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7% i
China Argentina Algeria LSJnited Indonesia Canada Mexico Australia Russia Brazil
tates
country

() Complete the bar graph for Russia and Brazil using information from the table and the
key. (1]

(i) Some countries are starting to extract shale gas.

Which country would have the largest percentage increase in its available gas when it
starts to extract shale gas? Circle your choice. [1]

Argentina Australia Brazil Mexico Russia
(iii) Explain your answer to (b)(ii).

(c) Fossil fuels will eventually be used up.

Explain how fossil fuels can be made to last longer.
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1 (a) Look at the graph below which shows the percentage of world energy that came from different
sources in 2013.

Key
coal
natural gas
oil
nuclear power |
alternative sources
- (i) State the energy source that was used most in 2013.
....................................................................................................................................... [1]
(ii) Calculate the percentage of world energy that came from fossil fuels in 2013.
Space for working.
...................................... % [1]
(iii) Using evidence from the graph, describe the contribution that alternative energy sources
= made to world energy in 2013.
....................................................................................................................................... 2]
- © UCLES 2015 0680/21/0/N/15

Downlosded from

MACTIADCNCLE LR




3

(b) Look at the map, which shows where coal deposits are found in the world.

© UCLES 2015
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(iii) The table shows information about how fossil fuels are used to generate electricity in the

United States of America. Draw a bar graph on the grid below using the data in the table.
Label your axes.

fossil fuel percentage of electrical production
oil 2
gas 25
coal 42

© UCLES 2015
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(c) Look at the diagram, which shows a power station that produces electricity using coal.

cooling tower
waste gases

water is turned
to steam in
the boiler

‘ electricity
pylon

24 0 i
AV 4 Av4

turbine

furnace

(i) Using the diagram, explain how electricity is produced in the power station.

....................................................................................................................................... [3]

(ii) Suggest the environmental impacts a power station that uses coal might cause.
....................................................................................................................................... (4]
© UCLES 2015 0680/21/0/N/15 [Turn over
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(d) Look at the map below, which shows a world distribution of acid rain.

Tropic of
[~ Cancer

| Tropic of i A
Capricorn \/\j
i Oceania f '
~ m
\i 0 6000 Antarctica ~
e km

(i) Using the map, state the name of two continents which are affected by acid rain.

T
72 RS (2]
(i) Using the map, identify one continent that is not affected by acid rain. Suggest a reason
for this.
continent ........cccooeiiiiiiiiinieen,
== o] OO UUORORTRP
(2]
(iii) Explain how acid rain is formed.
[4]
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(iv) Explain why international agreements are needed to solve the problem of acid rain.

....................................................................................................................................... (5]
(e) Suggest why countries around the world do not use more alternative energy.

............................................................................................................................................... [6]
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2 The graph below shows the total global carbon emissions from non-living sources between

1800 and 2004.

8000

............................................................................................................................................................................................... = 7000
- total

................. . O!I R T RO USRI ORI R 6000
~== coal

—-natural gas
""""""""""""""""" cement production ~rss e e 5000
............................................................................... e 4000
i

— 3000

............................................................................................................................... e e D000

...................................................................................................... AV d Ca ! - 1000

1800 2004

year

carbon emissions (million metric tonnes/ year)

(@ () Cement is produced from rocks made of calcium carbonate. What was the total

carbon emission in 2004 from cement production?
(i) When did carbon emissions from natural gas begin?
(iii) Why did pollution from natural gas begin after that from coal and oil?

(iv) Which of the sources of carbon emissions is not a fossil fuel?

© UCLES 2011 0680/11/O/N/11
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(b) Carbon, in the form of carbon dioxide in the atmosphere, is a pollutant. For this reason For

alternatives to fossil fuels are sometimes used. The graph below shows the cost of |Examiners
various alternatives to fossil fuels. Use
Cost of energy from various sources
40
30
2 254
o]
%) .
£ 20
[43]
2
17
Q
Q
(i) Geothermal energy costs 5 cents per unit. Complete the graph for geothermal
energy. (1]

(i) Which of the alternatives to fossil fuels on the graph produces carbon dioxide?
.............................................................................................................................. (1]

(iii) Using the graph and your own knowledge state and explain the advantages and
disadvantages of solar and geothermal energy as alternatives to fossil fuels in the
future.

.............................................................................................................................. [3]
© UCLES 2011 0680/11/0/N/11 [Turn over
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3 The table below shows the location and relative sizes of all the known oil reserves around For

the world. Examiner's
Use
region percentage of total
world oil reserve
Middle East
Central and South 9
. America

Africa 7

North America 5

Eastern Europe and 5

former USSR

Asia 4

Western Europe 2

All others 2

(@ (i) Calculate the percentage of world oil reserves in the Middle East.

............................... % [1]
(i) Complete the graph below by adding the data for the Middle East, a suitable title for
the Y-axis and the missing region. [3]
70
__ 60
S
: 50
40
) 30
20
10
5 - . 1
Middle Africa North Eastern Asia Western All
East America Europe & Europe others
former
USSR
country/region
© UCLES 2011 0680/12/0/N/11
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(iii) Give an advantage and a disadvantage of the majority of oil being located in the

: For
Middle East. Examiner's
Use
.............................................................................................................................. [2]
(b) Oil and coal are both fossil fuels. The table below shows the percentage of electricity
generated from coal in nine countries or regions.
country/region percentage
of electricity
obtained from
coal
South Africa 93
China 82
Australia 80
India 75
USA 51
South Korea 36
Europe 30
Russia 30
Japan 22
() What percentage of electricity is provided from sources other than coal in China?
.............................................................................................................................. [1]
(i) Suggest why there is such variation in reliance on coal.
.............................................................................................................................. [1]
(iii) Suggest two non-fossil fuel alternatives to coal that these countries may use.
.............................................................................................................................. [2]
© UCLES 2011 0680/12/0/N/11 [Turn over
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2 (a) Look at the graph showing the importance of different energy sources in 2009. For
Examiner’s
World energy consumption by source (2009) Use
hydro electric and
other renewables
nuclear
biomass
and waste _
oil
’ natural
gas
coal
() On the graph, shade in the sectors showing energy from fossil fuels. (1]
(ii) Describe what the graph shows about the importance of fossil fuels for world
energy consumption in 2009.
.............................................................................................................................. [2]
(iif) Approximately what percentage of total world energy consumption in 2009 came
from coal?
.............................................................................................................................. [1]

© UCLES 2012 0680/22/M/J/12
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(b) Look at the diagrams which show one method used for mining coal.

© UCLES 2012
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(iii) Would you describe this as an old or a modern coal mine? Explain your answer.

(c) Mining is dangerous work. Read this newspaper report about what happened in a
Chinese coal mine in March 2010.

123 workers trapped by flooding

The vast Wangjialing coal mine 25 people died in a coal mine fire

in northern China is estimated to in central China. Last November,
have 2.3bn tonnes of coal reserves, 108 men were killed when an
including over 1 billion tonnes explosion blasted through a coal

of proved reserves. Yesterday mine belonging to another state
underground water rushed into owned company. 2009 was a bad

the mine where 261 people were year; there were two other explosions
working. Only 138 managed to which killed more than 50 workers.

escape the flood waters.
Safety standards are often ignored

China’s coal mines are well known to try to meet the ever rising demand
for being some of the world’s most for coal. Coal supplies 70 per cent of
dangerous. Earlier this month, China’s energy needs.

(i) State the four different reasons for the loss of life in China’s coal mines, mentioned
in the newspaper report.

.............................................................................................................................. 2]
(i) Explain why the dangers of working in opencast coal mines are less than in deep
mines.
.............................................................................................................................. [3]
© UCLES 2012 0680/22/M/J/12
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. (iif)  Suggest reasons why mining safety is much better in some countries than in others. ..
Examiner’s

.................................................................................................................................. Use
.............................................................................................................................. (4]

-
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(d) (i) Coalis often said to be a dirty fuel compared with other fuels. One type of pollution,
for which coal fired power stations are blamed most, is acid rain.
Name the gases from coal fired power stations which cause acid rain.

.............................................................................................................................. [2]
(i) The map shows acid rain and its effects in part of Europe. It was most serious in

the 1970s.

Acid rain in northern Europe
Norwegian Sea
North Atlantic
Ocean '
How does the map show that acid rain can be an international problem?
.............................................................................................................................. [1]

(i)  Explain fully why the trees in the north of the UK on the map are shown in a different
way from those in Sweden.

© UCLES 2012 0680/22/M/J/12
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F
(e) (i) The problem of acid rain in northern Europe is less now than it was in the 1970s. Exam(;rrler’s

Describe what has been done to reduce the problem of acid rain pollution from coal Use
fired power stations.
.............................................................................................................................. [2]

(i) Why is finding a solution to acid rain and other types of air pollution slower because
they are international problems instead of just being a national problem?
.............................................................................................................................. [3]

© UCLES 2012 0680/22/M/J/12 [Turn over

Downlosded from

FACTNANVERCT £kl




14

(f) Look at the divided bar graphs showing how electricity is produced in three north For

European countries. (They are named on the map of acid rain). Examiner’s
Use

Percentage of electricity production by source in Iceland, Norway and Sweden (2008)

100': %5 5 |17
90.5 .-l'. L] I::
R
8 senetH Key:
70.5 XLEmIES .HEP
60H vt [0 geothermal
H RRNNEE ) natural gas
percentage 5017 OO0 an
n a nuclear
40'5 E |—_—|wind and other renewables
30H =
20H m
10H H
ot .

Iceland Norway  Sweden

(i) How much of Iceland’s electricity comes from renewables?

(i) Look back to the pie graph of world energy consumption in part (a).

How important are renewables for electricity production in these three north European
countries compared with their importance in total world energy consumption?

© UCLES 2012 0680/22/M/J/12
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(iii) Give reasons why types of renewable energy sources, and amounts used, vary

For
greatly between different countries.

Examiner’s
Use

..................................................................................................................................
..................................................................................................................................
..................................................................................................................................
..................................................................................................................................

[Total: 40 marks]
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5 Energy for use by human communities comes from either renewable or non-renewable

For
sources. Examiner's
Use
(a) The major non-renewable energy resources are fossil fuels.
(i) Name the three main fossil fUIS .........coeieueeieieeeieeeeeee e
......................................................................... [2]
(i) Explain why these are called fOSSil fUEIS ............cocvoeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeees
.............................................................................................................................. [1]
© UCLES 2013 0680/11/M/J/13 [Turn over
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(b) Non-renewable resources will eventually be used up.

There are two solutions to minimise this problem:

e increased efficiency in the use of fossil fuels

* new technologies

Some of the new technologies will involve the use of renewable energy sources.
The table shows the energy generated from some renewable sources in 2010.

source TWh per year
geothermal 60
wind 130
solar 4
biomass 240
wave and tidal 1
TOTAL 435

An estimate of the potential energy generation from these sources is 300000 TWh per

year.

(i) Complete the graph below for geothermal and wind power.

250
2004
energy
generated 150
worldwide
/TWh per year
100
50 I
o T _ e
geothermal  wind solar

biomass

renewable energy source

Your answer should give a complete bar graph. [1]

© UCLES 2013 0680/11/M/J/13
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(ii) Calculate, from the information above, the percentage of the estimated potential For

energy generation that we currently generate from these five energy Sources |Examiners
combined. tse

Show your working.

[Total: 10]
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1 (a) Look at the graph below showing total world energy consumption between 1990 and 2010.
It also shows the amount that oil contributed to the total.

world energy consumption 1990-2010

130007
11000 e | i Geneerntmnt
10000

9000 &
8000

7000
6000
5000

world energy consumption
/million tonnes oil equivalent

A000 -

3000

2000

10004
90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10
year
Key

| oil

(i) Using evidence from the graph describe what has happened to total world energy
consumption between 1990 and 2010.

...........................................................................................................................................
...........................................................................................................................................
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(b) The importance of natural gas as a fuel is increasing. In recent years there has been a ‘dash
for gas’. More natural gas is being used, especially for generating electricity.

Look at the graph below, which compares emissions from burning natural gas with those from
burning coal.

100

90

80

70

60

units

504

404

304

'S0, Co, ~CO
(i) Complete the graph by adding three bars to show these units of natural gas emissions.

natural gas emissions

SO, 1
CO, 60
6]0) 20
(1]
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(i)  For sulfur dioxide (SO,) and carbon dioxide (CO,), give different reasons why lower
emissions are important for people and the environment.

(c) Oil and natural gas are fossil fuels; they are non-renewable.

Look at the diagrams which show the number of years that reserves of oil and gas were
expected to last in 1990 and 2010.

A B
estimates of reserves estimates of reserves
made in 1990 made in 2010

...........................................................................................................................................
...........................................................................................................................................
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(i) Suggest reasons why the estimates made in 2010 were different from those made in
1990.

...........................................................................................................................................

(iii) Eventually the reserves of oil and natural gas will run out. Explain as fully as you can why
this will happen.

(d) Inthe 1970s and 1980s nuclear power was seen as a way of reducing world dependence on
fossil fuels. It appeared to have many advantages.

Look at the spider diagram.

source of energy without developed and known
carbon dioxide emissions technology

advantages of nuclear power

only small amounts of uranium operating costs are low
used so could be developed producing electricity for
in any country many years

(i) Describe the advantages of nuclear power compared with:

FOSSII FUBIS .ottt e e e e e e e e e e e e e e e s e e s e s e s e s e n e nannreraaeeaaaaeeeees
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...........................................................................................................................................

(i) In 2010 nuclear power provided seven per cent of world energy. Many people expect this
percentage to go down in future years.

Give reasons to explain why many people are no longer as hopeful about the future
development and use of nuclear power as they used to be.

...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................

(e) In Japan in 2010, 30 per cent of electricity was generated in nuclear power stations. In
March 2011, a nuclear power station was badly damaged by an earthquake and flood.
Following this, Japan has greatly reduced the percentage of its energy generated from nuclear
power stations.

() What do you think was the main reason that Japan reduced its use of nuclear power
stations? Explain your view.

...........................................................................................................................................
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(ii) Suggest what Japan’s government should consider when deciding how to replace the
electricity generated from nuclear power stations.

...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................
...........................................................................................................................................

(f) By 2015 the price of solar panels will have come down a lot after China significantly increases
its production of solar panels. The graph below shows this.

2
price per
watt 1 X :
/$ 00 j,x,:__
{><i: x ahn
2009 2010 2011 2012 2013 2014 2015 2016

year

(i) What is the expected decrease in the cost of solar panels from 2009 to 20157

Space for your working.

.......................................... $ per watt [1]
(ii) Using the graph, estimate the likely cost of solar panels in 2016.
Space for your working.
......................................... $ per watt [1]
© UCLES 2014 0680/23/M/J/14 [Turn over
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(iii) Solar panels contain a number of different materials that are extracted from rare minerals.
What impact might this have on the sustainability of solar panels?

...........................................................................................................................................

(9) The cost of producing electricity from three different energy sources in a developed country in
2011 is shown in the bar graph below. The costs given are for the most modern equipment.

130y

120

101

1004

90

80

70

cost per
mW hour
/$

s0{

40 _

304

20

10

onshore natural solar
wind gas power
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Using the bar graph and your own knowledge, suggest what hope this gives for the greater
use of renewable forms of energy in the future. Explain your answer.

(h) In a developing country there is a great need for electricity. The electricity that is generated
often comes from fossil fuel power stations using out of date technologies.

Suggest why people in developing countries want access to electricity.

[Total: 40]

© UCLES 2014 0680/23/M/J/14 [Turn over
Downlosded from

ACTIYA YCYCO FAR




12

5 (a) In the United States of America ten tonnes of minerals which are not fuels are used per
person per year.

(i) Circle two minerals which are not used as fuels.
coal copper ore iron iron ore oil [2]

(ii) Name one mineral that is used as a fuel and describe how it was formed.

(b) The graph below shows three ways in which the use of a mineral can be managed over time.

oy
Re]
=
o
£
-
0
o
o)
()
©
o
o}
o)
n
o
B
time
Key
A
----B
----- C
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(i) On the lines below, match the letter of the curve with the correct description.
rapid consumption  .......cccceeiiiiil
conservation ...

conservation plus

recycling
(2]
(i) Discuss whether mineral resources can be used sustainably.
....................................................................................................................................... [3]
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