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1	 (a)	 List the five major waste types identified in the Northern Ireland Waste 
Management Strategy.

1.	

2.	

3.	

4.	

5.	 [5]

(b) (i)	 The Waste Management Hierarchy lists several waste
management options from most desirable to least desirable. 
Explain the following waste management options.

Reuse:	

[2] 

Recovery:	

[2] 

Disposal:	

[2] 

(ii)	 What is the most desirable option in the waste management
hierarchy?

[1]

(c) Materials Recovery Facilities collect recyclable waste and sort it into
different types.

Name one material which can be sorted in a materials recovery facility
and the method used to separate it from other waste types.

Material:	 [1]

Separation Method:	 [1]
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2	 A homeowner has inherited a house in the countryside, similar to that 
shown in Fig. 1. Before moving in, several upgrades to the building are 
necessary to make it more energy efficient and comfortable to live in. 

© Getty Images 

Fig. 1	

(a) Identify one economic and one environmental benefit of upgrading the
glazing from single glazed windows to double glazed windows.

Economic:

[1]

Environmental:	

[1]
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(b) The homeowner wants to add insulation to the walls of the house.
Three different types of insulation A, B and C have been considered.

Table 1 shows the U values of walls installed with each of the three
different types of insulation.

Table 1

Insulation U Value (W/m²K)

Wall with insulation A 1.3

Wall with insulation B 1.1

Wall with insulation C 0.95

(i) State which insulation the homeowner should use to achieve
maximum energy efficiency.

[1]

(ii) Because of cost considerations it has been decided to use
insulation B.

Calculate the rate of heat flow through a wall, measuring 4.0 m by
2.4 m, if the temperature inside is 19 °C and the temperature
outside is 8 °C.

Show all working out in the space below.

Answer [4]
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(c) The Zero Carbon Homes Hierarchy aims to help reduce levels of
carbon dioxide emitted during the construction of new buildings. A new
building has passed the first two requirements on the Zero Carbon
Homes Hierarchy:

Requirement 1: Fabric energy efficiency 

Requirement 2: Onsite low / zero carbon heat and power

The building is now deemed as being Carbon Compliant, but the 
builder would like to achieve a Zero Carbon status. This means he 
must meet the third requirement on the Zero Carbon Homes 
Hierarchy.

(i) Identify the third requirement on the Zero Carbon Homes
Hierarchy.

[1]

(ii) Describe two methods which would meet the third requirement on
the Zero Carbon Homes Hierarchy.

1.

[2]

2. 

[2]
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3	 (a)	 State two key challenges which need to be considered when 
developing a way to transport people and goods in the future.

1.	

[1]

2.	

[1]

	 (b)	 Several new vehicle technologies are being developed, including 
electric cars. Explain one change in infrastructure which is necessary 
to ensure that electric cars are a viable and environmentally friendly 
form of transport in the future. 

[2]

	 (c)	 Biofuel from vegetable oil is a possible replacement for diesel and 
petrol derived from crude oil. 

		  Outline the main stages in the manufacture of biodiesel from 
vegetable oil, stating the name of the process in your answer. 

Name of process:	 [1] 

Stages in manufacture 	

[3]
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4	 (a)	 Harnessing the energy of the tides is a priority concern for 
Northern Ireland.

(i) Name one major generating method for tidal power.

[1]

(ii) Explain four constraints on developing tidal technology.

1.

[2]

2.	

[2]

3.	

[2]

4.	

[2]
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(b) Carbon capture and storage (CCS) is proposed as a method that will
be useful for developing the use of ‘clean coal’ technologies.

Explain any two phases involved in CCS.

1.

[2]

2.	

[2]
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5	 (a)	 Discuss the advantages and disadvantages of recovering energy from 
waste by incineration. You are expected to discuss three advantages 
and three disadvantages. 

		  The quality of written communication will be assessed in this 
question. 
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[6]

(b) Discuss the concept of embodied energy.

[2]
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6	 In order for humanity to develop without depleting the Earth’s resources, 
urban and rural developments will need to be sustainable.

Explain the different ways that urban and rural developments can be 
developed sustainably, making specific reference to the following: 

 Water
 Energy provision
 Transportation and travel

Urban Developments

Water:	

[2]

Energy provision:	

[2]

Transportation and travel:

[2]
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Rural Developments

Water:	

[2]

Energy provision:	

[2]

Transportation and travel:

[2]
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7	 Leading up to the 2012 Olympic Games in London, a 350 hectare 
brownfield site in East London was transformed into a successful venue 
for the Olympic and Paralympic Games as shown in Fig. 2 below. 
Originally, much of the land being used was contaminated and required 
treatment to make it usable. 

© Getty Images 

Fig. 2

Discuss and evaluate phytoremediation as a possible method which could 
have been used to decontaminate the land.

Your answer should focus on the following areas:

 The process of phytoremediation.
 The advantages of phytoremediation compared to traditional treatment

methods.
 The limitations of phytoremediation compared to traditional treatment

methods.
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	 The quality of written communication will be assessed in your 
answer.
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[8] 
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8	 (a)	 Explain three different challenges presented by using hydrogen as an 
energy source. 

1.	  

[2]

2.	  

[2]

3.	  

[2]

	 (b)	 Outline the process of energy conversion that occurs in a phosphoric 
acid fuel cell. 

[4] 
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9	 One method of assessing environmental impact is by measuring the 
ecological footprint. Another way of measuring environmental impact is 
by using the IPAT equation.

	 Discuss these methods for assessing environmental impact.  
Your discussion should include the following:

	 •	 The concept and measurement of an ecological footprint.
	 •	 The IPAT equation.
	 •	 The environmental impact of an increasing global population.

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