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1	 (a)	 A diagram illustrating the Waste Management Hierarchy is shown in 
Fig. 1.

X

Reduce

Reuse

Recycle

Y

Z

Fig. 1

Identify the waste management strategies X, Y and Z in Fig. 1.

X:	  [1]

Y:	  [1]

Z:	 [1]

© Crown Copyright. Adapted from DOENI waste-guidance-hierarchy-evidence-summary-2015.pdf  
Used under the Open Government Licence
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	 (b)	 There are restrictions on the location and development of landfill sites. 

		  Explain two difficulties associated with the location and two difficulties 
associated with the development of landfill sites.

		  Location:

		  1. 	

 [2]

		  2. 	

 [2]

		  Development:

		  1. 	

 [2]

		  2. 	

 [2]
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	 (c)	 Landfill Tax is a tax levied by central government through Her 
Majesty’s Revenue and Customs (HMRC).

		  Discuss one way in which Landfill Tax supports the Northern Ireland 
Waste Management Strategy.

 [2]
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2	 Anaerobic digestion is one method of extracting energy from waste.

	 (a) 	Explain how anaerobic digestion can be used in conjunction with CHP.

 [2]

	 (b) 	With reference to anaerobic digestion, state the term used to mean:

	 	 (i)	 The time taken for the full degradation of material in an anaerobic 
digestion system:

 [1]

	 	 (ii) 	The biological reactions occur in one holding tank and the biogas 
comes from this tank:

 [1] 

	 	 (iii) 	Feedstock containing up to 55% solid material:

 [1] 

	 (c)	 Hydrolysis and acetogenesis are two stages in anaerobic digestion. 
Explain what is occurring during each of these stages.

Hydrolysis: 	

 [2]

		  Acetogenesis: 

 [2]
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3	 Biohydrometallurgy is a method used to extract metals. It is an alternative 
to modern smelting methods.

	 (a) 	Name one organism used in biohydrometallurgy.

 [1]

	 (b) 	Explain what makes a site suitable for biohydrometallurgy.

 [2]

	 (c) 	Explain how sites, once identified, are prepared for effective and 
efficient use of biohydrometallurgy.

 [2]
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	 (d)	 Discuss the advantages and disadvantages of biohydrometallurgy in 	
relation to traditional metal extraction methods. You should include 
two advantages and two disadvantages in your answer.

		  Advantages

		  1. 

		  2. 

		  Disadvantages

		  1. 

		  2. 

[8]
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4	 Hydrogen is being developed as a transport fuel of the future. Hydrogen 
fuel cells use hydrogen to produce energy.

	 (a)	 List four common forms of hydrogen fuel cell.

1.	 [1]

2.	 [1]

3.	 [1]

4.	 [1]

	 (b) 	Describe one application of hydrogen fuel cells, other than in 
transport.

 [2]
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5	 (a)	 The ‘U value’ for a material is sometimes formally referred to as being 
the “overall heat transfer co-efficient of the material”.

		  In a testing facility the U values of two different materials have been 
measured. Material A has a U value of 3.8 Wm−2K−1 and Material B 
has a U value of 2.4 Wm−2K−1. State which material is the better 
insulator. 

 [1]

	 (b) 	Outline two factors other than the U value which determine the rate of 
heat loss through a material. 

		  1. 

		  2. 

 [2]
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 	 (c)	 Fig. 2 below shows a window in a typical house. 

	 1.8 m

1.
5 

m

Source: © Principal Examiner

	 Fig. 2 

		  In Fig. 2 the window (including glass and frame) has an overall heat 
loss of 64.8 W. 

		  Assuming that the temperature inside is 19°C and that the 
temperature outside is −1°C, calculate the overall U value of the 
window. 

		  Show your working out in the space below.

		  Overall U value of window =                         	 [4]
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	 (d)	 Fig. 3 below shows the Zero Carbon Homes hierarchy. 

Source: © Zero Carbon Hub.org

Fig. 3 

		  Outline three different measures which could be used to achieve the 
Fabric Energy Efficiency requirements of the Zero Carbon Homes 
hierarchy.

		  1. 

		  2. 

		  3. 

 [3]
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6	 (a) 	World population reached 7 billion in 2011. The United Nations 
forecasts that this will increase to 8.5 billion by 2030. 

		  Discuss the factors which show how an increasing world population 
affects demand for the Earth’s resources. 

	
		  Your answer should include specific reference to the following issues:
		  	 rising demand for food;
		  	 rising demand for water;
		  	 rising demand for energy.

		  The quality of written communication will be assessed in your 
answer.
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 [12]

	 (b) 	Sustainable materials and zero waste are two of the principles of the 
One Planet Living framework. Explain how these can help to create a 
sustainable planet.

		  Sustainable materials: 

 [2]

		  Zero waste:

 [2]
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7	 In August 2010 the Rural Coalition published its report “The Rural 
Challenge: Achieving sustainable rural communities for the 21st century”. 
This report concluded that “a more sustainable future for all rural 
communities is both essential and achievable. It demands a fundamental 
change of approach at both national and local level.” 

	 Explain how the following four issues could be dealt with in ways that 
would underpin the development of sustainable rural communities. 

	 Independent energy solutions

 [2]

	 Local water sources

 [2]

	 Local food production

 [2]
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	 Access to communication technologies

 [2]



11833.04R	 18	

Examiner Only
Marks Remark

8	 (a)	 Compare and contrast tidal stream generators and tidal barrages 
as generating methods for tidal power with regard to power 
generation, cost and environmental impact.

		  Power generation: 

 [2]

		  Cost: 

 [2]

		  Environmental impact: 

 [2]
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	 (b)	 State one advantage and two risks associated with the use of  
geo-engineering.

		  Advantage 

		  Risks 

		  1. 

		  2. 

 [3]
	

	 (c) 	State the name given to the process of using algae to generate 
electricity in biological solar cells.

 [1]
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9	 Biofuels are liquid or gaseous transport fuels, such as biodiesel and 
bioethanol, which are made from biomass. 

	 Discuss the use of biofuels as an alternative transport fuel. Your 
discussion should focus on the following:

	 	 Challenges associated with developing transport systems for the 
future and how biofuels might address these.

	 	 The production of biodiesel and bioethanol, including the chemical 
equation for bioethanol production.

	 	 Issues associated with the global production of biofuels.

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