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1	 (a)	 Coal is an example of a fossil fuel. Name two other fossil fuels.

	 [2]

	 (b)	 In the early 1800s coal and other fossil fuels were instrumental in  
the Industrial Revolution.

		  Identify two reasons why fossil fuels have been important in the 
development of modern society.

[2]

	 (c)	 Explain why global action on fossil fuel conservation is necessary,  
by making reference to lifespan of reserves, location of reserves and 
accessibility.

		  Lifespan of Reserves: 

[2]

		  Location of Reserves: 

	  [2]

		  Accessibility: 

[2]
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2	 (a)	 Fig. 1 shows a photograph of a typical wind turbine. 

Source: © Getty Images

Fig. 1 

(i) Define the term ‘Rotor Collected Energy’.

[1]

(ii) Give two reasons to explain why the rated energy output of a
wind turbine is lower than the rotor collected energy.

1.

[2] 

2. 

[2]
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	 (b)	 A local quarry owner has applied for planning permission to install a 
Horizontal Axis Wind Turbine. The Planning Service has requested 
that the hub height of the turbine be lowered. 

		  (i)	 Discuss two reasons why this will have a detrimental impact on 
the power output of the turbine. 

1.	

[2]

2.	

[2]

		  (ii)	 Calculate the maximum theoretical energy available to the wind 
turbine at the quarry if the available wind speed is 27 m/s and the 
mass of air going through the turbine is 2400 kg.

			   Show clearly your working out.

Answer 	 [3]
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3	 Fossil fuel use in emerging economies such as Brazil, Russia, India and 
China has been rising steadily. This is the opposite of the trend in more 
developed countries, such as France and the UK, where fossil fuel use is  
in decline. 

	 (a)	 Describe two different reasons why fossil fuel use in emerging 
economies, such as Brazil, Russia, India and China, is rising.

		  1. 

[2] 

		  2. 

[2] 

	 (b)	 Explain how fossil fuel use has had a detrimental effect on the 
environment with reference to the following: 

		  Habitat Degradation 

[2]

		  Air Quality Reduction

[2]
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4	 (a)	 Wood is one example of biomass that can be used as a fuel source. 
Most of the energy obtained from biomass is through combustion.

		  (i)	 Define the term biomass.

[1]

		  (ii)	 State another categorised type of biomass, apart from wood.

[1]

		  (iii)	State the percentage of all energy from biomass obtained by 
combustion.

[1]

	 (b)	 Biomass can be used to produce a mixture of carbon monoxide and 
hydrogen gas.

		  (i)	 Give the common name for this mixture of gases. 

[1]

		  (ii)	 Explain how biomass is converted into carbon monoxide and 
hydrogen. 

[2]
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	 (c)	 Table 1 below shows the properties of three samples of woodchip. 

Table 1

Source of woodchip Moisture Content % Bulk density (dry weight)
kg/m3

Birch 37.4 186

Sitka spruce 35.0 172

Lodgepole pine 30.4 143

		  (Adapted from Kofman, Pieter & Kent, Tom. (2019). Harvesting and Processing Forest Biomass for 
Energy Production in Ireland The Forest Energy 2006 Programme, p 54.)

		  Discuss how the properties of woodchip affect the energy density.  
You must refer to the properties of woodchip from the table above. 

1.	

[2]

2.	

[2]
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5	 (a)	 BPE is an example of a recyclable plastic.

		  (i)	 State what the letters BPE stand for. 

[1]

		  (ii)	 Describe how BPE is manufactured.

[2]

	 (b)	 If BPE is not recycled, it may be disposed of by incineration. Name 
two toxic gases that may be released during the incineration of 
plastics such as BPE. 

1.	 [1]

2.	 [1]
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(c) “Manufacturers have long chosen plastic for their products on the
basis of price and functionality. But creating a more sustainable
relationship with plastics will require a new dexterity on our part. It will
require us to think about the entire life cycle of the products we create
and use.”

 Source: 'Plastic: A Toxic Love Story' by Susan Freinkel,

Discuss how we can move towards the more sustainable manufacture 
and use of plastic. Include two discussion points on sustainable 
manufacture and one point on sustainable use.

		  Sustainable manufacture:

		  1. 

[2] 

		  2. 

[2] 

		  Sustainable use:

[2]
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6	 Concentrating solar power (CSP) is a renewable technology used to assist 
in electricity generation on a large scale.

	 (a)	 Explain how CSP systems assist in electricity generation.

[3]

	 (b)	 Solar power can also be used for microgeneration of electricity in  
PV panels.

		  List the four material types of PV panels. 

1.	 [1]

2.	 [1]

3.	 [1]

4.	 [1]

	 (c)	 Explain the purpose of the anti-reflective coating on a PV cell. 

[2]
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7	 For the 12 month period April 2018 to March 2019, 38.6% of total 
electricity consumption in Northern Ireland was generated from renewable 
sources located in Northern Ireland. The remaining portion of energy used 
in Northern Ireland was imported or produced by a traditional power 
station. 

	 (Ref: https://www.economy-ni.gov.uk/articles/electricity-consumption-and-renewable-generation-statistics)

	 As the variety of sources of our electricity increases, the method of 
delivery must also change and adapt. Outline the traditional method of 
electricity production and delivery and discuss how the use of a smart grid 
system can be beneficial for Northern Ireland. 

	 Ensure that you make reference to the following points in your discussion:

	 	 the main phases in the large-scale generation of electricity from fossil 
fuels;

	 	 describe how electricity is distributed throughout the National Grid;
	 	 the concept of a smart grid;
	 	 the long-term economic and environmental benefits of the 

development of a smart grid using Irish, UK and European 
interconnections.

	 The quality of written communication is assessed in your answer.
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THIS IS THE END OF THE QUESTION PAPER

[15]
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