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1 (a) (i) Name the process which uses bacteria to extract 
metals from low grade ore which is an alternative to 
traditional metal smelting.     [1 mark]

  (ii) Give two reasons why traditional metal smelting 
technology is detrimental to the environment.

   [1 mark for each] 
   1. 

   2. 

 (b) Another extraction technique uses plants to extract 
metal from metal ore mine tailings. Table 1 shows the 
names of metals which can be extracted by plants.

  (i) Give the names of the plants which can extract the 
metals shown in Table 1.     [2 marks]

   Table 1

Name of Plant Metal extracted

Copper

Gold
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  (ii) Describe, using four stages, the process of how 
metal ore is extracted by plants.     [4 marks]
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2 In order to reduce the carbon dioxide emissions caused by 
the transportation sector the government and local councils 
have tried many different initiatives.

 (a) One method of reducing carbon emissions is to use 
alternative fuels. Biomass can be used to create a fuel 
called bioethanol.

  (i) Complete the chemical equation for the conversion 
of biomass into bioethanol.     [3 marks]

+

 

  (ii) Describe the industrial production of bioethanol from 
sugar cane and give the name of the process. 

   [3 marks]
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 (b) Outline two different strategies designed to reduce 
transport demand and explain how each strategy 
reduces CO2 emissions in the transport sector.

  [1 mark for each strategy, 2 marks for each explanation]
  Strategy
  Explanation 

  Strategy
  Explanation 
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3 (a) (i) Define the term U value.     [2 marks]

Fig. 1 Basic section of a house

Inside temperature = 19°C

Outside temperature = 10°C Rate of heat loss 
through roof = 12.96 W
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  (ii) Calculate the U value for the roof of the house 
shown in Fig. 1 if the section of roof being 
considered measures 2.4 m by 6 m.     [4 marks] 

   Show your working out in the space below.

   Answer                                                             W/m2K 

 (b) (i) Explain two challenges of the UK government’s 
policy to improve the environmental performance 
of existing housing through the use of the Code for 
Sustainable Homes.     [2 marks for each]

   1.

   2.

  (ii) Name an alternative environmental building 
performance measurement system which can be 
used to assess buildings.     [1 mark]
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4 One method for producing hydrogen gas in bulk is the 
steam reforming of fossil gases.

 (a) Describe this process.     [4 marks]

 (b) Name two other methods used for the bulk production 
of hydrogen.     [1 mark for each]

  1.
  2.
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 (c) Fig. 2 shows a diagram of a PEM fuel cell.

  Fig. 2
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Waste 
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  Name each of the following in Fig. 2:     
  [1 mark for each]
  Gas A:
  Gas B: 
  Electrode C:
  Waste product D: 
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 (d) Describe two different applications of hydrogen fuel 
cells.     [2 marks for each] 

  1.

  2.
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5 Reducing reliance on landfill is one of the main objectives 
of the Northern Ireland Waste Management Strategy.

 (a) Name two priority waste streams identified in the 
Northern Ireland Waste Management Strategy.

   [1 mark for each]
  1.
  2.
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 The graph, Fig. 3, shows the amount of household waste 
which has been sent to landfill between 2006 and the end 
of 2018. 

 Fig. 3
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 (b) Using the graph in Fig. 3, comment on the trend in 
landfill use in Northern Ireland and outline two key 
EU strategies and directives identified in the Northern 
Ireland Waste Management Strategy that have driven 
this change.     [6 marks]    

  The quality of written communication will be 
assessed in your answer. 
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6 Fig. 4 shows an image of an anaerobic digestion plant.

 Fig. 4

 

 (a) State what is meant by the following key terms 
associated with anaerobic digestion.     

  [1 mark for each] 

  Low solids:

  Residence time:

  Single stage: 
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 (b) Explain how anaerobic digestion can deliver both heat 
and power.     [4 marks]
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7 (a) The One Planet Living framework consists of ten 
principles that assist with planning and delivering 
sustainability, including the principles of Zero Carbon 
and Sustainable Transport. 

  Discuss how the principles of Zero Carbon and 
Sustainable Transport could be applied to an urban 
community. Ensure you include a discussion of two 
specific examples of how each of the principles 
could be applied to an urban community to deliver 
sustainability.     [8 marks] 

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

  Zero carbon:
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 (b) The graph in Fig. 5 shows the ecological and carbon 
footprint for people in three different countries.

  Fig. 5
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  Discuss the concept and measurement of an ecological 
footprint and the link between an ecological footprint 
and a carbon footprint making reference to Fig. 5 where 
appropriate.     [2 marks for each] 

  Concept of an ecological footprint:

  Measurement of an ecological footprint:

  Link between an ecological footprint and a carbon 
footprint:
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8 Linking isolated rural dwellings to waste water treatment, 
energy supply and communication networks causes 
problems in terms of cost and environmental impact. 

 (a) Discuss these problems. Include one discussion point 
for each problem.     [2 marks for each]

  Cost:

  Environmental Impact:

 (b) Describe one solution for each of the three named 
issues (i), (ii) and (iii) that would improve sustainability 
for rural communities.     [2 marks for each]

  (i) Energy supply:
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  (ii) Communication networks:

  (iii) Waste water treatment:
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9 Smart systems can be incorporated into the design of 
modern cities and communities to benefit the people 
who live there. Smart systems are often set up to make 
everyday processes run in a more efficient and effective 
way, therefore saving time and money. Smart systems can 
also be used to provide environmental benefits to the user.

 Outline the use of smart systems and describe their 
benefits taking into account the following:     [15 marks]

  explain what is meant by a smart system; 
  describe the range of applications offered by a smart 

system with reference to transportation and waste 
management; 

  discuss the potential environmental and economic 
benefits offered by the use of smart systems. 

 The quality of written communication will be assessed 
in your answer. 
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This is the end of the question paper
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