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1	 The IPAT equation is a model for assessing environmental impact. 

	 (a)	 (i) 	 Explain what is meant by A in the IPAT equation.

 [2]

	 	 (ii)	 Explain what is meant by P in the IPAT equation.

 [2]

	 (b)	 Discuss two ways in which T, Technology, increases the 
environmental impact.

1.	

[2] 

2.	

 [2]
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	 (c)	 Discuss two ways in which T, Technology, can be used to decrease 
the environmental impact.

1.	

[2] 

2.	

 [2]

	 (d)	 Discuss the concept of One Planet Living (OPL), making specific 
reference to water.

 [2]
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2	 Landfills can produce leachate and methane as waste breaks down. 

	 (a) 	 Identify three factors that influence the rate at which methane and 
leachate are produced from modern landfills.

1.	

2.	

3.	 [3]

	 (b) 	Describe how the following types of landfill function, making reference 
to how they deal with landfill gas and leachate.

	 	 (i) 	 Bioreactor

[3]

	 	 (ii)	 Dry Tomb

[3]
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3	 (a)	 Fig. 1 shows a sketch of a conservatory which is attached to the rear 
wall of a typical house.

		

Glazed roof

wall

wall

3.0 m

3.6 m

Source: © Principal Examiner

	          Fig. 1

		  In Fig. 1 the glazed roof of the conservatory has a rate of heat loss of 
604.8 W when the temperature inside is 18°C and the temperature 
outside is −2°C. 

	 	 (i)	 Calculate the U value of the glazed roof. 
			   Show your working out in the space below.

U value of glazed roof =                         Wm−2K−1  [4]
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	 	 (ii) 	Calculate the new rate of heat loss through the conservatory roof 
if the temperature outside increases to 8°C. You should assume 
that all other variables remain constant.

			   Show your working out in the space below.

	 Rate of heat loss if outside temperature is 8°C                W  [2]

	 (b)	 The Code for Sustainable Homes (CSH) is an environmental 
assessment method for rating and certifying the performance of new 
homes. It measures the assessment score across nine categories of 
environmental impact. Identify two of these categories.

1.	

2.	

 [2]
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	 (c)	 There are a number of factors which influence the energy efficiency of 
a building. Discuss how the energy efficiency of a building could be 
influenced by the following factors:

		  	 Insulation
		  	 Air tightness

		  The quality of written communication will be assessed in this 
question.

 [6]
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4 	 (a) 	Name three contaminants which can be treated by micro-organisms 
through the process of bioremediation.

 [3]

	 (b) 	Name a method used to modify micro-organisms to enhance their 
bioremediation properties.

[1]

	 (c) 	Name and describe the process which uses plant species to extract 
metal from ore mine tailings. Your answer should include an example 
of a plant which can carry out this process and the name of the metal 
which it can extract.

Name of process: �  [1]

		  Description: 

 [5]
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5 	 Composting is a way of breaking down organic materials. It can take 
weeks or months depending on the conditions. The compost is ready to 
use when it is crumbly in appearance and has a slightly earthy smell. 

	 (a) 	 Identify two types of waste that are suitable for composting. 

1.	  

[1]

2. 	

 [1]

	 (b)	 Explain why catering waste is unsuitable for composting. 

 [2]

	 (c) 	Anaerobic digestion consists of five stages. Name each stage and 
name one specific chemical product formed at each stage. 

Name of stage Name of one product

1. Mechanical pretreatment No answer required here

2.

3. 

4. No answer required here

5. 

[7]
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6 	 (a)	 Explain what is meant by Carbon Capture and Storage (CCS). 

 [2]

	 (b) 	State one of the two types of location where carbon dioxide is typically 
stored in CCS systems.

 [1]

	 (c)	 Define what is meant by a smart material and give one example of a 
smart material that could be used to support environmental 
management.

Definition: 	

 [2]

Example: 	  

 [1]

	 (d)	 Outline one example of smart systems being applied in the area of 
transportation.

 [2]
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7	 Copenhagen, pictured in Fig. 2, is an example of a city that embodies the 
main characteristics of sustainable urban development. Copenhagen 
focused on strategies involving sustainable energy use, sustainable 
transport and sustainable waste and water management.

Source: © Getty Images

Fig. 2

Discuss the main characteristics of sustainable urban developments. Your 
discussion should focus on the following:

 Energy
 Transport
 Waste and water management

The quality of written communication will be assessed in your 
answer.
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[9]
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8	 (a) 	Describe two properties of hydrogen gas that make it suitable for use 
as a fuel.

		  (i) 

[2]

		  (ii) 

[2]

(b) There are many ways to produce hydrogen gas in bulk. Based on the
starting material used and the type of energy required, identify the
name of the production method.

(i) Starting material: Water Energy input: Electric current

Production method [1]

(ii) Starting material: Water Energy input: Light

Production method [1]

(iii) 	Starting material: Methane Energy input: Heat

Production method [1]

(c)	 State which method in (b) above is the most sustainable. You must
provide a reason for your answer.

[3]
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9 	 In 2017 the Department for Business, Energy and Industrial Strategy 
reported that the transportation sector in the UK accounted for 34% of all 
carbon dioxide emissions. In a quest to reduce transport demand in the 
future, new vehicle technologies can be used and different strategies can 
be put in place. 

© Crown Copyright 2018

Discuss the possible new technologies and strategies which should be 
considered to help reduce CO2 emissions from the transportation sector. 
Your discussion should include the following:

 Name and describe three new vehicle technologies and how they
intend to lower CO2 emissions;

 Outline the changes in infrastructure which need to be put in place to
allow these new vehicle technologies to function efficiently;

 Discuss three further strategies to reduce transport demand.

The quality of written communication will be assessed in your 
answer.
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[15] 

THIS IS THE END OF THE QUESTION PAPER
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