Topic 3: Evolving Atmosphere: 3.3 Energy resources and fossil fuels	   Paper 1

Energy resources and fossil fuels question pack
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4 Energy demand and energy supply are not constant and do not match each other. This
creates problems for the electricity supply industry.

The graph shows the demand for electricity during a seven day period in the UK.
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4 (a) Describe the trends in demand for electricity.
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4 (b) Suggest reasons for the difference in the trends on Monday and Sunday.

(2 marks)

4(c)  Explain how the electricity industry can store surplus energy to help match fluctuations
in demand.
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5 (b)

Table 3 shows the energy densities of a range of energy resources.

Table 3

Energy resource Energy density/MJkg™
Hydrogen 130
oil a2
Coal 28
Wood 15

Outline two ways in which energy density may affect the usefulness of an energy
resource.

Explain how the use of hydrogen as a secondary fuel may help to increase the
usefulness of renewable energy resources such as wind and solar power.
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6 ‘Table 4 shows the embodied energy and density of a range of materials.

Embodied energy is the total energy required to extract, process, transport and
manufacture the materials.

Table 4
Embodied

Material | Density/kgm™ eneray, mmmm‘
Aluminium 2700 230-340  |Electrolysis of bauxite
Copper 8920 60-120 | Chemical reduction of ore
Plastics 00-1380 60-120 | Fractional distilltion of oil
papor 500-850 2550 | uphaand oning ofwood
Steel 7750-8050 20-25 | Chemical reduction of iron ore
Bricks 1700-1825 25 Baking clay

6(a)  Suggest two reasons why a range of values is given for the embodied energy of the
materials.

6 (b) (i) Suggest why, despite their higher embodied energy, replacing steel with aluminium and
plastics may reduce the total amount of energy used by a car over its lifetime.
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2(c)  Outine the factors that influence the per capita energy consumption in different
count
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6 ‘The diagram shows an energy flow diagram for the UK in 2010.
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6 (a) Use the diagram to calculate:

6 (@) (1) the percentage of the primary fuel supply provided by non-fossil fuel energy resources
Show your working.

%
(2 marks)

6 (a) (ii) the percentage of the energy used in power stations that is lost as waste heat during
energy conversion.
Show your working.
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6 (b)

6(c)

Describe one way in which the overall energy efficiency of power stations has been
increased.

Explain why it would be difficult to use coal to replace petroleum.
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Figure 3 shows the sources of global commercial energy supply from 1900 to 2010 with
predictions for 2010 to 2100.
Figure 3
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Use information from Figure 3 to estimate the amount of energy provided by the
following resources:

[3 marks]
Al energy resources in 2000 Gloe
Natural gas in 2030 Gloe
Al fossil fuels in 2040 Goe

Suggest two reasons why the use of fossil fuels may decline more rapidly than predicted
in Figure 3.
[2 marks]
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4 (c)  Explain why itis difficult to accurately predict the future demand for energy. s .

Figure 4 shows details of the global growth in selected renewable energy resources
between 2004 and 2011

Figure 4
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1 Complete the table, which compares energy resources, by putting ticks in the

appropriate boxes in each row.

The first two rows have been completed.

Feature of

energy
resource

Energy resource

Uranium 235

Coal

Hydrogen

Wind power

Tidal power

Renewable primary
energy resource

v

It has the highest
energy density

Its use releases CO,

Supply is unpredictable

Secondary fuel

Fossil fuel

Supply is intermittent

(5 marks)




