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1 Fossil fuels can be used as a raw material for manufacturing.
(a) State three main manufacturing industries where fossil fuels are used.
1. [1]
2. [1]

3. [1]

(b) Carbon trading is a concept which was set out in the Kyoto Protocol
in 1997 in an attempt to curb emissions of carbon dioxide or
greenhouse gases.

(i) Discuss two ways in which carbon trading can reduce worldwide
carbon emissions.

[4]

(ii) Outline three different reasons why carbon trading is not always a
success in reducing overall carbon emissions.

1.

[1]

[1]

[1]
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2

In 2007 new environmental targets were adopted by the European
Commission including three main proposals which were to be achieved
by 2020.

(a) ldentify the three main components of the European 2020 targets.

1.

[1]

[1]

[1]

The Brundtland Commission’s definition of sustainability states:
“Sustainable development is development that meets the needs of the
present without compromising the ability of future generations to meet their
own needs.”

(b) Outline why the Brundtland Commission’s definition of sustainability
has encouraged some governments to reduce their use of fossil fuels.

[1]

(c) Discuss one method which could be used by a government to reduce
the use of fossil fuels.

[2]
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3 (a) Renewable energy sources can be categorised into two groups,

direct and indirect.

(i) Identify two direct renewable energy sources.

1. [1]

2. [1]

(i) Explain what is meant by the term indirect renewable
energy source.

[2]

(b) A company which owns six small holiday cottages is upgrading the
heating system by installing a ground source heat pump which could
provide heat for the holiday cottages and a nearby farm house.

(i) Discuss three different benefits of community microgeneration
with reference to a ground source heat pump.

1.

[2]

[2]

[2]
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Table 1 shows the details of the ground source heat pump to

be installed.

Table 1

Energy used by heat pump per hour

4.8MJ

Energy output of heat pump per hour

24MJ

Operating temperature

20-65°C

Type of ground loop

Horizontal

(ii) State the formula for the Coefficient of Performance of the heat

pump and using the information in Table 1 calculate the

coefficient of performance of the ground source heat pump.

Show your working out in the space below.

Formula

Answer

13425.05R
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4 (a) Awind turbine has a mass of 9 tonnes.

Show that, if the blade length doubles, the new mass of the turbine will
be 72 tonnes.

Show your working out in the space below.

[3]

(b) (i) The energy present in 860 kg of air moving at a particular wind
speed is 43000 J. Calculate the wind speed of the 860kg of air.

Show your working out in the space below.

Answer m/s [3]
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(ii) Use the Betz limit to calculate the maximum theoretical limit of
kinetic energy that can be converted by the turbine from 43000 J
of wind energy.

Show your working out in the space below.

Answer J [2]

(c) Explain how blade length and strength of materials affect turbine
performance.

Blade length:

[2]

Strength of materials:

[2]
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5 Fig. 1 shows a diagram of one type of solar thermal collector.

Solar radiation

Transparent screen

|

Thermal insulation

Absorber plate

Source: © Principal Examiner

Fig. 1
(@) Name the type of solar thermal collector in Fig. 1.

[1]

Fig. 2 shows an image of an evacuated tube solar thermal collector.

—

Source: © Getty Images

Fig. 2
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(b) Compare the operation of the solar thermal collector shown in Fig. 1

13425.05R

with an evacuated tube solar thermal collector shown in Fig. 2.
You are expected to make three comparisons.

1.

[2]

[2]

[2]

Examiner Only
Marks | Remark

[Turn over



6 (a)

13425.05R

Fig. 3 shows a diagram of an energy storage facility.
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Source: © Principal Examiner

Fig. 3
(i) Name the energy storage facility shown in Fig. 3.

[1]

(ii) Name component A shown in Fig. 3.

[1]

(iii) Name substance B shown in Fig. 3.

[1]

(iv) Describe how the energy storage facility in Fig. 3 operates.

[4]
10
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(b)

13425.05R

Pumped hydro energy storage is another type of energy
storage facility.

Discuss two features of locations for pumped hydro energy storage
that are required to make it cost-effective.

1.

[2]

1"

[2]
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7 Discuss the development of plastics for the future. Your discussion should
focus on the following:

e The current issues surrounding the global production and use
of plastics.
The manufacture of and uses for degradable plastics.
Experimental methods used to compare the degradability and tensile
strength of polythene and photodegradable plastic.

The quality of written communication will be assessed in
your answer.
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