Sustainability
Lesson 1 – Introduction
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You will be reading, researching and learning about different topics that are all linked to word sustainability. 

Task 1
Write the title “What I think I already know” in your book then write down everything that you think you know about the following topics. You don’t have to write something about each topic and don’t worry if you write something down that isn’t correct.
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Sustainability.
b. Global warming.
c. Renewable energy resources.
d. Acid rain.
e. Recycling.
Sustainability means how we can live today without affecting the lives of people that will live in the future. 
Examples of living sustainably are using recycled materials (such as wood) to build houses and using public transport to go to work or school instead of using a car.
Task 2

You will now watch a short video about Mr Box. How did the video make you feel? Share your thoughts with the rest of the class.
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Task 3
Write down some other examples of living sustainably.
Task 4
Imagine that nobody in the world is living sustainably. Describe some effects that this will have on people in the future.
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Task 5
Explain, in a sentence, why you think being a sustainable person is important.

Extension Task

Another way of living sustainably is trying not to waste anything and trying to recycle more. Make a list that contains items that you think are wasted everyday and items that can be recycled. Use an “ABC” grid to show your answers.

	AB


	CD
	EFG
	HIJ
	KLM

	NOP


	QRS
	TU
	VW
	XYZ
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Lesson 1 – Homework 1

Translations

Find the English translations of the following Welsh words that are linked to sustainability.
a. Adnewyddadwy
b. [image: image6.jpg]


Ailgylchu
c. Carbon Deuocsid
d. Cynaliadwyedd
e. Cynhesu Byd-Eang
f. Egni Gwynt
g. Egni Solar
h. Hydroelectrig
i. Ôl-troed carbon
j. Tanwydd Ffosil
Extension Task

Find another two Welsh words (and English translations) that are linked to sustainability.
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Lesson 2 – Sustainable Architecture
An architect is a person who designs buildings. Sustainable architecture means that a building is designed so things like space and energy aren’t wasted.
Did you know?
F block is an example of a sustainable building. Sustainable materials were used to build the structure, a high efficiency boiler was used as the heating system and low energy lighting controls were used as part of the electrical system.

Task 1
Write down some ways in which space and electricity is wasted in a building. Now try to write down some ways of reducing the waste.
Three examples of sustainable architecture are:
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· One Angel Square, Manchester, U.K.
· The Pixel Building, Melbourne, Australia

· The Shanghai Tower, Shanghai, China

Task 2
Choose one of these buildings and research why it is considered to be sustainable. Your findings can be recorded in your book, in a Word document or as a PowerPoint presentation and make sure you don’t just copy and paste information from the internet.

Extension Task

Solar panels or a small wind turbine can be installed on the roof of a home to help generate electricity. Give some disadvantages of using these items.

Lesson 3 – Sustainable Transport
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Carbon dioxide is produced when the fuel used to power the type of transport is combusted (burnt). However, sustainable transport reduces the amount of carbon dioxide emissions and is much better for the environment.

Task 1
Write down some types of transport that don’t need a fuel like petrol or diesel.
Task 2
Explain why a coach, bus and train can be considered sustainable types of transport.

Task 3
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A pupil travels back and forth to school in a car. Give a reason why this might be an example of sustainable transport and a reason why this might not.

Task 4
Explain whether or not you travel to school sustainably.

Task 5
The graph shows the number of registrations of battery electric cars in the U.K. between 2010 and 2019.
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a. State what happens to the number of registrations between 2010 and 2019.
b. Suggest why the number of registrations in 2010 was so low.

c. Between what two successive years was the increase in registrations the greatest?
d. Electric cars do not release carbon dioxide from their exhausts. However, some people argue that electric cars do actually produce carbon dioxide. Suggest why this is.
Extension Task
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You are in charge of the planning department of Swansea City Council. Pollution is on the increase. What would you do to reduce the number of cars that are used to transport people to the city centre?

Lesson 4 – Transport Emissions

Carbon dioxide (CO2) is produced when the fuel used to power a type of transport is combusted (burnt). The figures show how many kilograms (kg) of carbon dioxide are emitted every kilometre (km) for some different types of transport.

	Type of transport
	CO2 emissions

for transport

(kg CO2/km)
	CO2 emissions per passenger (kg CO2/km)

	
	
	1 passenger
	2 passengers
	maximum passengers

	Electric car

(maximum of 5 passengers)
	0.10
	a
	b
	c

	Family petrol car

(maximum of 5 passengers)
	0.18
	d
	e
	f

	Train

(maximum of 200 passengers)
	5.00
	g
	h
	i

	Bus

(maximum of 50 passengers)
	1.65
	j
	k
	l


Task 1 
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Write down the type of transport you think could produce the least carbon dioxide emissions per passenger.
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Task 2

To calculate the carbon dioxide emissions per passenger you do the following:
carbon dioxide emissions for transport

   number of passengers

Calculate the values for a – l in the table using a calculator.
Task 3
Using your answers from task 2, write down the type of transport that could produce the least carbon dioxide emissions per passenger. Look at your answer to task 1. Were you correct?
Task 4
A family of 4 are going on holiday and are trying to decide how to get there. The options are:
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· Use the family car which uses petrol.
· Take a train which is only half full.
Using a calculator, calculate which type of transport will be the most environmentally friendly.
Task 5
Explain whether or not you think an aeroplane would have a high or low value of carbon dioxide emissions per passenger.
Extension Task

Congestion is the name given to the build up of traffic. Drivers are charged for driving in certain parts of central London to try to get more people to use public transport. Write down the advantages of having this congestion charge.
[image: image16.png]g



Lesson 5 – Alternative Fuels
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There are several alternatives to using petrol or diesel as a fuel for vehicles. One example is bioethanol.
Task 1
Use the word bank to copy and complete the following sentences. The first letter of each word has also been given.
Biofuels, such as b_________, can be made from plants. The plants use carbon dioxide when they grow (during p_________).
This means that when bioethanol is combusted (b_________) as a fuel it won’t release any e_________ carbon dioxide into the atmosphere. This is better for the e_________.

If we are going to use bioethanol on a l_________ scale in the future then there will be less land for growing crops for food. This could lead to food prices increasing and f_________ in poorer countries.
It burns more cleanly than diesel or p_________ and cars which run on bioethanol produce l_________ carbon dioxide than c_________ which run on petrol or diesel. This means bioethanol doesn’t c_________ as much towards global warming as petrol or diesel.
Large areas of f_________ will have to be cleared if we are going to use more of it which means there will be fewer trees.
Word Bank

	burnt
	petrol
	environment
	less

	forests
	bioethanol
	large
	famines

	contribute
	cars
	extra
	photosynthesis


Task 2
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Read your sentences again and try and identify the advantages and disadvantages of using bioethanol as a fuel in the future.
· Underline any advantage with a single line.
· Underline any disadvantage with a double line.
· If you can’t decide then do not underline it.
Biomass is another alternative fuel and it can be used to generate electricity.

Task 3
You will now watch a short video on biomass. Listen and answer the following questions. You will probably have to watch the clip several times in order to answer everything.
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Give an example of plant waste.
b. What is animal waste is collected in?
c. How is the animal waste converted to methane gas?
d. How much better is methane at trapping heat than carbon dioxide?
e. How is methane collected from landfill sites?
Task 4
The table shows the annual production of bioethanol (in millions of gallons) from some countries between 2014 and 2018. Answer the questions without using a calculator.
	Country
	2018
	2017
	2016
	2015
	2014

	United States
	16,061
	15,936.2
	15,413
	14,807
	14,313.5

	Brazil
	7,920.6
	6,860
	6,760.8
	7,200
	6,760

	China
	1,050.82
	860.8
	845
	1,387
	635.9

	India
	404
	210.6
	275.3
	195
	85.2


a. Which country produced the most bioethanol in 2018?

b. Calculate the difference between the production in Brazil in 2016 and 2018.
c. Calculate the total annual production in China in 2014 and 2018.
d. India’s annual production in 2019 was predicted to be an increase of 50 % of the 2018 value. Calculate this predicted value.

Extension Task

Give some reasons why you think the United States produces more bioethanol than any other country.
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Lesson 5 – Homework 2
Hydrogen as a Fuel

Hydrogen can be used as fuel for cars. Find two advantages and two disadvantages of using hydrogen as a fuel.
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Extension Task

Find out the following about hydrogen:

a. Its atomic number.
b. Its molecular formula.

c. Its boiling point (in oC).
d. The person who discovered it.

e. When it was discovered.

f. Two uses.
Lesson 6 – Sustainable Products

There are lots of things to think about before deciding if a product is sustainable. The following list shows some of these but all the vowels are missing.

	a. C _ s t
	b. P r _ d _ c t _ _ n
	c. T r _ v _ l
	d. P _ c k _ g _ n g

	e. W _ s t _
	f. _ n _ r g y
	g. L _ n d
	h. D _ r _ b _ l _ t y
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Task 1
Write the completed words in your book.
Task 2
Write the following descriptions in your book then match up each one with the correct word from task 1.
	a. How far away from the shop was the product made?
	e. What chemicals or materials are used to make the product?

	b. How much space is needed to make the product?
	f. How long will the product last for?

	c. Is there a lot of it and is it toxic or polluting?
	g. Is the product expensive or cheap to buy?

	d. This costs money so how much is used to make the product?
	h. Is there a lot of it and is it recyclable?
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Task 3
The results show the percentages (%) of responses of people who were asked two questions in a survey about sustainable products made by a company in 2018 and 2019.
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a. In order for these results to be reliable, list the things that should have been kept the same in 2018 and 2019.
b. Suggest why more people are more likely to buy the products in 2019 than 2018.
Task 4
Use the internet to find two products that are being used today that are sustainable. You will need to include why each product is considered sustainable and record your findings in your book.
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Extension Task
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If renewable resources are used to make a product then that product becomes more sustainable. Read the following information, find five words that you don’t know the definition of and use the internet to find the answer. 
Renewable packaging for foods can be made from maize starch. It can be used instead of polyethene which is made from oil (which is non–renewable).

Hemp is used to make panels for car interiors instead of glass fibres. Hemp panels are lighter and have better sound insulation properties. They are also safer for factory workers to handle as glass fibres are thought to cause some types of cancer.

Wool from breeds of sheep (such as Welsh Mountain) is being used to insulate walls and roofs. It is more effective and easier to handle than glass fibre insulation.

Many of the solvents used to clean machinery contain high levels of volatile organic compounds which could harm workers and the environment. Solvents made from rapeseed oil don’t have these high levels and so are safer to use and better for the environment. 
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Lesson 7 – Overfishing
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Overfishing occurs when more fish are caught and killed than the population can replace through the birth of new fish. Catching as many fish as possible may seem like a good idea to make lots of money but overfishing has serious consequences.
Task 1
What do you think the problems are of overfishing? Have a think for a couple of minutes and then share your answers with the rest of the class.
Sustainable fishing means we do not reduce the overall number of fish by making sure that the number of fish that are caught and killed is never larger than the birth of new fish. Some countries, such as Iceland and New Zealand, are now fishing sustainably.

Task 2
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How do you fish sustainably? Have a think for a couple of minutes and then share your answers with the rest of the class.

Task 3
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You will now watch a short video on the consequences of overfishing. How did the video make you feel? Share your thoughts with the rest of the class.
Task 4

You are going to write a short letter to your local MP about the importance of sustainable fishing. You can use the internet to remind you of the problems of overfishing and use some of the words and phrases in the box on the next page to help you write your letter.
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Don’t forget to set out your letter correctly:
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Dear local MP,

I am writing to you.........

Yours sincerely,
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Extension Task

During the last hundred years, many species of whales have been overhunted. The graph shows the catches of two of these species, Fin whales and Sei whales, between 1956 and 1970.
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a. When did overhunting begin to affect the Fin whale population?
b. In what year were the catches of Fin whales and Sei whales the same?

c. State how the catches of Sei whales changed between 1962 and 1964.
Lesson 8 – Farming
Thousands of years ago, many people grew small amounts of crops and raised small numbers of animals to feed their families. Today, farming has changed to meet the demands of the change in lifestyle.
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Two types of farming that take place today are:

· Intensive farming

· Organic farming
Task 1
Use the internet to research the following:
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State what intensive farming means.
· Give an example of intensive farming.

· Give two advantages of intensive farming.

· Give two disadvantages of intensive farming.

Task 2
Use the internet to research the following:
· State what organic farming means.
· Give an example of organic farming.
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Give two advantages of organic farming.

· Give two disadvantages of organic farming.

Task 3

Farmers use fertilisers to grow crops. The table shows the properties of two fertilisers A and B. Answer the questions without using a calculator.
	Property
	Fertiliser A 
	Fertiliser B

	Mass of fertiliser absorbed in a 2000 litre spreader (kg)
	693.8
	558.8

	Cost (£/tonne)

	349.6
	358.4
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Calculate the cost of two tonnes of fertiliser A.
b. Calculate the cost of half a tonne of fertiliser B.

c. Calculate the mass of fertiliser A absorbed in a 4000 litre spreader.

d. Calculate the mass of fertiliser B absorbed in a 1000 litre spreader.
Task 4

Use the internet to find two advantages and disadvantages of using fertilisers to grow crops.
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Extension Task
The graph shows how organic and conventional (normal) farming compare over a 30 year period.
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· The yield is how much of a crop is produced.
· The energy input is how much energy is used.
Use the information to explain why some people are for organic farming.[image: image45.png]



Lesson 9 – Water Uses and Water Conservation
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Water is used for many things.

Task 1
List as many of these uses as you can in five minutes.
Task 2

The following pie chart shows some of the main uses of water in a typical Welsh home by percentage (%). Answer the questions without using a calculator.
[image: image47.png]§ Gardening

Washing clothes/
dishes




[image: image48.png]



a. Give the percentage of water used for showering.

b. State the main use of water in the home.

c. Calculate the percentage of water used for bathing.
d. The percentage used for showering increases by a tenth. Calculate the new percentage.
Task 3
The following table shows the estimated volume of water used each day by a person in Wales. Answer the questions without using a calculator.
	Use of water
	Litres

	Toilet flushing
	72.2

	Personal washing
	35.9

	Washing clothes / dishes
	40.0

	Gardening
	18.1

	Cooking / drinking
	13.8


a. Use the table to identify A – C.
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b. Calculate the total estimated volume used each day for gardening and toilet flushing.
c. Calculate the total estimated volume used for personal washing by a person in two days.
d. Suggest some reasons why these volumes will not be the same for each person in Wales.

Water conservation is trying not to waste water or trying to reduce the volume of water that is used.

Task 4
List some ways in which drinkable water can be wasted.

Task 5
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During a drought, suggest two ways you could save drinkable water without affecting your personal hygiene.

Task 6
Suggest reasons why more water could be used during the summer months.
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Extension Task

This advert was published to encourage people to save water by taking a shower instead of a bath. Answer the questions without using a calculator.

a. Calculate the volume of water that is saved if a person has a shower for 8 minutes instead of a full bath.

b. Calculate the volume of water that a shower produces every minute.
c. A person showers for 5 minutes. What volume of water has been used?
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Lesson 10 – Food Security
Food security tells us how much food there is, if it can be eaten and whether people can have it. Having fully stocked supermarket shelves is something that perhaps some of us might take for granted. However, in some parts of the world there is a shortage of food.
Task 1

The United Nations estimates that over 20 000 people die each day from hunger or hunger–related causes due to poor food security.

How does this fact make you feel? Think for a few minutes then share your feelings with the rest of the class.
Task 2
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Food security is reduced by the increase in human population. Look at the graph below and give two reasons why the human population is increasing and two reasons why this increase reduces food security.
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Task 3
Food security is also reduced by wars. Give two reasons why wars occur and two reasons why they reduce food security.
Task 4
What else reduces food security? Have a think for a couple of minutes and then share your answers with the rest of the class.
Task 5
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You will now watch a short video on food security. How did the video make you feel? Share your thoughts with the rest of the class.
Task 6
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Imagine you are the food minister of a country where there is poor food security. What would you do to try to make sure that everyone had enough food?

Extension Task

Copy and complete the sentences using the words in the word bank.

Food security is having enough healthy __________ around the world to live a __________ lifestyle. There is enough food being produced in the world to feed __________ in it but not everyone is able to have it. This is due to several things such as rising __________ and __________. This can lead to people in some areas of the world going __________.People who live in countries where there is lots of food, however, might not be food secure since poor __________ can also lead to __________.

Word Bank

	food prices
	malnutrition
	food
	healthy

	diets
	everyone
	hungry
	population


Lesson 10 – Homework 3

Food Miles

Your task is to find 5 different foods, find where it was produced and then calculate how far that food has had to travel to get to Swansea.

Copy and complete the table.
	Food
	Where it was produced
	Distance from Swansea (miles)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Extension Task

Calculate the total distance your food has travelled.
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Lesson 11 – Global Warming

Task 1

Write down three things that you have learnt from this booklet so far.
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Some people think there is a link between combusting the fossil fuels (coal, natural gas and oil) and global warming.
Task 2
Read the three statements. Do you agree or disagree with any of them? Have a think for a few minutes then share your answers with the rest of the class.
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Task 3
You are now going to carry out some research in order to answer the following questions. Your findings can be recorded in your book, in a Word document or as a PowerPoint presentation and make sure you don’t just copy and paste information from the internet.
a. Explain what is meant by the greenhouse effect (and what causes it).
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Explain what is meant by global warming.

c. Give three causes of global warming.

d. Give at least three negative things linked to global warming.

Task 4
[image: image63.png]


The graph shows the change in the average temperature of the Earth between 1881 and 2010 in 10 year averages. Answer the questions without using a calculator.
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a. Calculate the difference in the average temperature between the highest and lowest values.
b. Some scientists say that the average temperature of the Earth has been increasing since 1881. Give a reason why other scientists disagree.

c. Why is it impossible to say in which year the average temperature was the lowest?

Extension Task
Graph A shows the change in the average temperature of the Earth [image: image65.jpg]


between 1980 and 2005. Answer the questions without using a calculator.
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a. In what year was the average temperature the lowest?
b. How many times was there an increase in the average temperature?
c. In what year was the average temperature the highest?
d. How many years ago was the final average temperature recorded?
Lesson 12 and 13 – Non–Renewable Energy Resources
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Most of the electricity that we use in the U.K. comes from power stations that use the three fossil fuels to generate the electricity:
· Coal

· Natural gas

· Oil

Task 1
Research these three non–renewable energy resources and record your findings. You need to include the following points:
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· What is meant by a non–renewable energy resource.
· How each fossil fuel is made.
· How each fossil fuel generates electricity.
· At least three advantages of using each fossil fuel.
· At least three disadvantages of using each fossil fuel.
Your findings can be recorded in your book, in a Word document or as a PowerPoint presentation and make sure you don’t just copy and paste information from the internet.
Task 2
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Evaluate, with reasons, which one of these three non–renewable energy resources is the best to use.
Task 3
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The pie chart shows the percentage (%) of carbon dioxide produced by the three fossil fuels in a country and how many metric tonnes (mt) of carbon dioxide is produced. The total mass produced is 378 mt. Answer the questions without using a calculator.
a. Calculate the percentage of carbon dioxide produced by oil.

b. Calculate the total mass of carbon dioxide produced by oil.

c. State which fossil fuel produces the greatest mass of carbon dioxide.[image: image71.png]



Extension Task
Look at cartoons A and B. Try to explain what they mean.
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Lesson 14 and 15 – Renewable Energy Resources
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Electricity in the U.K. is also generated by renewable energy resources (or sustainable resources) Here are three examples:
· Wind

· Solar

· Hydroelectric

Task 1
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Research these three renewable energy resources and record your findings. You need to include the following points:
· What is meant by a renewable energy resource.
· How each energy resource generates electricity.
· At least three advantages of using each energy resource.
· At least three disadvantages of using each energy resource.
Your findings can be recorded in your book, in a Word document or as a PowerPoint presentation and make sure you don’t just copy and paste information from the internet.

Task 2
Evaluate, with reasons, which one of these three renewable energy resources is the best to use.
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Task 3
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The pie charts show the amount of electricity generated by renewable energy resources in each country in the U.K. in 2012.

a. State which country generated the most electricity using hydro.

b. State which country generated the least electricity using other bioenergy.

c. List the amount of electricity generated using landfill and sewage gas by country starting with the smallest.

d. State, with a reason, which country probably has the most solar panels.
Extension Task
Some of the chemistry teachers in Gowerton School won the lottery recently and have now retired. Read the following paragraphs and suggest, with reasons, which renewable energy resources might be used where they live.
a. Mr Scandrett now lives with his dog Bryn in a small cottage on the island of Jersey. He likes to take Bryn for a walk everyday around the waterfall near his cottage and he has had to build a wall around his garden to protect his plants from the strong winds.

b. Mr Davidge now lives with his wife in Gibraltar. They like living there because he likes to go jogging and windsurfing everyday and his wife likes to grow geraniums (which grow better in hot weather).
c. Dr Hughes lives in California. He likes to cycle every day around the dam near his house but he has to wear a lot of sun cream every time he does it to protect himself.
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Lesson 15 – Homework 4
Missed Work

One of your friends has been off from school due to an illness. Write a brief summary of the work that has been covered in the last two lessons so your friend doesn’t fall behind.
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Things to include:

· Your address in the top right hand corner.
· The date underneath your address.
· Begin “Dear ………….”.
· Ask how your friend is in the introduction (first paragraph).
· End with a short conclusion (final paragraph), such as “I hope this helps” or “Looking forward to seeing you back in school”.
· An informal sign off, such as “Best wishes” or “Take care”, followed by your name.
Things to think about:

· Write a paragraph about each lesson.
· Be clear.
· Your spelling, punctuation, grammar and handwriting.
Extension Task
Write two questions for your friend to answer based on the missed work. Make sure the answers can be found in your summary.
Lesson 16 – Nuclear Power
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Nuclear power is another example of a non–renewable energy resource that the U.K. uses to generate electricity.
Task 1
Research the following points on nuclear power and record your findings in your book:
· How nuclear power generates electricity.
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Three advantages of using nuclear power.
· Three disadvantages of using nuclear power.
Task 2
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Do you think we should build more nuclear plants to generate electricity? Use your research that you have done today (and over the last few lessons) to decide. Write your reasons in your book.
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Task 3

The pie chart shows the percentage (%) of electricity generated from different energy resources in Scotland in 2017. Answer the questions without using a calculator.
a. Which energy resource generated the smallest percentage?

b. Calculate the total percentage due to oil, gas and coal.
c. Calculate the percentage due to nuclear power.

Extension Task
The capacity factors of some energy resources are shown as a percentage (%). This shows how much electricity is wasted. The higher the value, the less electricity is wasted.
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a. Which resource wastes the smallest amount of electricity?
b. Calculate the difference in percentage between nuclear and natural gas without using a calculator.

c. A new wind turbine has a capacity factor which is 2.5 % better than the one shown. Calculate this new value without using a calculator.

d. [image: image87.png]


Suggest why some scientists say hydropower is a better energy resource to use than solar.
Lesson 17 – Carbon Footprint

[image: image88.emf]A carbon footprint is the mass of carbon dioxide that is produced and released into the atmosphere. A carbon footprint is caused by things such as:

· An individual (you).
· The manufacture of a product, such as a smart phone or a car.
· An event, such as Glastonbury music festival or the Olympic Games.
· An organisation, such as McDonald’s or Tesco.
The world average is about 4,000 kg per person per year. In the U.K. it is nearly 10,000 kg per person per year.

Task 1

Explain whether or not whether you think your personal carbon footprint is too large. You will need to think of ways in which you save or waste electricity inside and outside your home.

Task 2

Think of an event or organisation that you have been to and write down the ways in which you think they have tried to reduce their carbon footprint.

Task 3

[image: image89.png]


Write down some other ways in which a person or family can reduce their carbon footprint inside and outside the home.
Task 4

The bar chart shows the carbon footprint of some activities. Answer the questions without using a calculator.
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a. Calculate the difference in the carbon footprint of driving a car and flying in a plane.
b. Calculate the carbon footprint of turning on the lights for 2 years.

c. Calculate the carbon footprint of flying in a plane for 6 months.
d. State, with reasons, why the mass emitted for some of the activities would be different in the U.K. in the summer compared to in the winter.
Extension Task

Give reasons why you think the average carbon footprint in the U.K. is greater than the world average.

Lesson 18 – Carbon Dioxide Emissions
[image: image92.emf]You are now going to look at some data showing carbon dioxide emissions. Answer the questions that follow without using a calculator.

Task 1

The following pie chart shows the where carbon dioxide comes from (the sources) in a certain country as a percentage (%).
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a. Name where most of the carbon dioxide comes from.
b. Calculate the percentage produced by other sources.
c. Write the percentage of transport as a fraction and as a decimal.
d. The percentage due to heating increases by a tenth. Calculate the new value.
Task 2

The table shows the CO2 (carbon dioxide) emissions per person in some countries in 2010.

	Country
	CO2 emissions per person (tonnes per year)

	Australia
	20.6

	Canada
	19.3

	France
	9.8

	U.K.
	12.7


a. In which country is the least CO2 emitted per person?

b. Calculate how much more CO2 a person in Canada emits than a person in France.
c. Calculate the total emissions for a person living in Australia for a year and a person living in the U.K. for a year.
d. Calculate the total emissions for a person living in the U.K. after two years.[image: image95.png]



Task 3

The table shows the concentration of carbon dioxide in the atmosphere between 1750 and 2000.
	Year
	Concentration of carbon dioxide in the atmosphere (ppm)
	Average global temperature (oC)

	1800
	282.68
	13.4

	1850
	288.95
	13.5

	1900
	297.42
	13.7

	1950
	310.09
	14.0

	2000
	368.74
	14.6


a. Describe the change in average global temperature between 1800 and 2000.
b. State the increase in average global temperature between 1900 and 2000.
c. State the increase in concentration of carbon dioxide in the atmosphere between 1800 and 2000.
d. What’s the link between the concentration of carbon dioxide and temperature?
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Task 4
[image: image97.jpg]


The graph shows the amount of carbon dioxide (CO2) in the air between 1750 and 2000. 

a. Compare the increase in CO2 before and after 1900.
b. State the amount of carbon dioxide in the air in 2000.
Task 5

[image: image98.jpg]


Compare the increase in carbon dioxide emissions in the United States and China between 1950 and 2010.
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Extension Task

The table shows carbon dioxide emissions per year from some countries.
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	Carbon dioxide emitted per year/million tonnes

	
	1980
	1985
	1990
	1995
	2000

	U.S.A.
	1263.1
	1208.9
	1315.65
	1421
	1626.84

	India
	95.2
	133.7
	186
	250
	315.8

	China
	403.7
	532.9
	655.3
	873.5
	911.2

	Japan
	251.78
	248.43
	292.53
	310.11
	331.07


a. Which country emitted the least carbon dioxide in 2000?
b. Calculate the increase in emissions in the U.S.A. between 1990 and 2000.
c. Calculate the total emissions of in China in 1985 and 1990.
d. Calculate the total emissions in Japan in 1995 and 2000.
[image: image101.png]




Lesson 19 – Acid Rain

Acid rain is an environmental problem that can occur when coal is combusted (burnt) as a fuel.

Task 1
You are now going to carry out some research in order to answer the following questions. Your findings can be recorded in your book, in a Word document or as a PowerPoint presentation and make sure you don’t just copy and paste information from the internet.
[image: image102.png]The pH Scale





a. Explain how acid rain is formed from combusting coal.

b. Give a pH value for acid rain.
c. Give the chemical formula for sulfur dioxide.

d. Give the chemical formula for sulfuric acid.
e. Give four negative things linked to acid rain.[image: image103.png]
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f. Explain why “normal” rain is slightly acidic.
g. Give a pH value for “normal” rain.
Task 2
Make a list of everything in your house that has a plug. Are you surprised by the number of items? Explain your response.
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Task 3
Acid rain can also be caused by compounds called nitrogen oxides. The pie chart shows where nitrogen oxides in a city in Wales come from (the sources) as a percentage (%).
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a. Calculate the percentage from power plants.
b. Name the greatest source.

c. One source is approximately half of another source. Name these two sources.
d. [image: image107.png]


The percentage due to non-road increases by a tenth. Calculate the new percentage without using a calculator.
Extension Task
The chart shows the pH scale. Here are some facts about it:

· The lower the pH value, the more acidic the substance.
· A neutral substance has a pH of 7.
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a. State the substance which is neutral.
b. State the substance which is the most acidic.
c. Calculate the difference between the pH of sea water and soda without using a calculator.

d. Explain whether acid rain is more or less acidic than clean rain.

e. [image: image109.png]


Explain why the pH values show that pH 9 isn’t as dangerous as pH 14.
Lesson 20 – Sulfur Dioxide Emissions
[image: image110.png]


You are now going to look at some data showing sulfur dioxide emissions. Answer the questions that follow without using a calculator.

Task 1

The pie chart shows where sulfur dioxide in the U.K. comes from (the sources).
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a. Calculate the percentage emissions from other industries.
b. Which source produces the smallest percentage?
c. Which source is double the percentage of transport?
d. The percentage due to transport decreases by a tenth. Calculate the new value.
Task 2

The table shows the mass of sulfur dioxide emitted in a country between 2007 and 2015.

	Year
	Mass of sulfur dioxide emitted (million tonnes)

	2007
	3.5

	2009
	3.0

	2011
	2.8

	2013
	2.5

	2015
	2.2


a. Describe the change in emissions between 2007 and 2015.
b. Calculate the decrease in emissions between 2007 and 2011.
c. Between what two years was the decrease in emissions the smallest? Calculate the decrease.
d. This country’s target is to decrease emissions in 2015 by a further 10 %. Calculate this target.
[image: image113.emf]

Task 3

The bar chart shows the mass of sulfur dioxide (SO2) emitted from Europe, the United States and Asia between 1990 and 2020.
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a. Describe how the emissions in Europe changed between 1990 and 2010.
b. Who has shown an increase in emissions between 1990 and 2020?
c. State who has had the greatest change in the mass emitted between 1990 and 2020.
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Task 4

The table shows sulfur dioxide emissions in the U.K. between 1970 and 2010.

	Year
	Sulfur dioxide emissions (ppm)

	1970
	21.5

	1980
	29.5

	1990
	29.0

	2000
	24.0

	2010
	18.5


a. In what year were the emissions the highest?

b. Calculate the increase in emissions from 1970 to 1980.
c. Describe how the emissions changed between 1970 and 2010.
d. Between what two years was the change in emissions the smallest and what was the change?[image: image116.png]



Task 5

The bar chart shows the mass of sulfur dioxide (SO2) emitted each year in the U.K. between 1990 and 2009.
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a. In which year was the greatest mass emitted?

b. State the mass emitted in 1993.
c. State the year in which the mass emitted first fell below 3 million tonnes.
d. State why the mass emitted between 1997 and 1998 seems odd.
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Extension Task
The graph below shows the total sulfur dioxide emissions in the U.K. between 1970 and 2012. International targets for sulfur dioxide levels are also shown.
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a. Describe emissions in the U.K. between 2000 and 2010.
b. The generation of electricity in power stations is the main source of sulfur dioxide. Suggest an explanation for the small peak in emissions in 1979.
Lesson 21 – Air Pollution

[image: image121.png]


Satellites are used to monitor the effects that humans have on Earth including air pollution.

Task 1

[image: image122.png]


You are now going to watch a short video about air pollution. Listen and answer the following questions. You will probably have to watch the clip several times in order to answer everything.

a. When did the NASA satellite first start monitoring NO2 levels?
b. By how much have the levels of NO2 decreased over Western Europe?
c. Why have levels of NO2 increased over neighbouring countries of Syria?
d. By how much have the levels of NO2 increased over Texas?
e. The effects of three things can be seen by monitoring the levels of NO2 from space. Name one.
Task 2

Sentinel – 4 is a satellite that will monitor air pollution from 2023. Use Wikipedia to answer the questions about it. You will only need to read the information in the top half of the web page.
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By what name is the Sentinel – 4 also known as?
b. State the name of the manufacturer.
c. What is the launch mass (in kg)?
d. The air over which two regions will be monitored?
e. What is its power?
f. What does CAMS stand for?
Task 3
The diagram shows the deaths per 100,000 people in different areas of India due to air pollution in 2017. Answer the questions without using a calculator.
[image: image124.jpg]



[image: image125.png]



a. Name an area that has the highest number of deaths.
b. Name the area that has the lowest number of deaths.
c. How many areas have a death rate of less than 60 deaths per 1000,000 people?
d. Calculate the number of deaths in Nagaland per 200,000 people.
e. Why does the value for Delhi seem odd?
Extension Task

Satellites have several other uses. List as many as you can.

Lesson 22 – The Paris Agreement

[image: image126.png]


The Paris Agreement is a promise made by 187 countries signed in 2016 to try and solve climate change by reducing greenhouse gas emissions.

Task 1

What do you think the headline is? Think for a couple of minutes then share your answers with the rest of the class.
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In June 2017, President Donald Trump decided to remove the U.S.A. from the agreement. However many scientists and other politicians are angry at what President Trump has done.

Task 2
Explain why you think President Trump removed the U.S.A. from the agreement.
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Task 3
Write a letter to President Trump explaining why you think it is wrong for a country the size of the U.S.A. to leave the Paris Agreement. You are trying to persuade him to rejoin the agreement so use some of the words and phrases in the box to help you write your letter.
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Don’t forget to set out your letter correctly:
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Dear President Trump,
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I am writing to you.........

Yours sincerely,

[image: image137.jpg]



Task 4
[image: image138.png]


Imagine you are the Prime Minister of the U.K. – what would you do to make sure industries and businesses in the U.K. follow the Paris Agreement?

Extension Task

Imagine you are President Trump and you now regret the U.S.A. leaving the agreement. Write a tweet apologising for what you have done. Remember that you have a 280 character limit.
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Lesson 22 – Homework 5
Ask a Question

We have covered a lot of different topics since September and there are probably lots of questions that you want to ask – so now is your chance. Write your own set of three questions in your book by using each of the words below. Each question needs to contain only one of the words.
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a. What?
b. Where?
c. Why?
Extension Task

Email your questions to a friend and see how many can be answered.
Lesson 23 – Recycling

Recycling is turning used materials or products into new, useful materials. Several materials can be recycled including plastic, paper, cardboard, food waste and tins.
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Task 1

How does Swansea City Council help us to recycle? Think for a couple of minutes then share your answers with the rest of the class.

Task 2

Plastic is one material that use and we can recycle. Use the internet to find two advantages and two disadvantages of recycling plastic. Write your answers in your book.

Task 3
The following pie chart shows how plastics are used in Wales by percentage (%). Answer the questions without using a calculator.
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a. What uses 7 % of plastics?
b. Give the main use of plastics.
c. Calculate the percentage of plastics used in construction.

d. The use of plastics as packaging increases by a tenth. Calculate the new value.
Task 4

[image: image144.png]


You will now watch a short video on the life of a plastic bag. How did the video make you feel? Share your thoughts with the rest of the class.
Task 5
The table shows the number of different types of material that are used after a typical day in a Swansea home. Copy this table into your book and use a calculator to answer the questions.

	Row
	
	Plastic
	Paper/
Cardboard
	Food waste
	Tins
	Unrecyclable

	A
	Number of items
	12
	20
	15
	4
	9

	B
	Percentage of total items
	
	
	
	
	


a. Using row A, calculate the total number of items used.
b. [image: image145.png]


Calculate the percentage of each type of material by filling in row B. Give your answers to one decimal place.
c. Calculate the total number of items that are recycled.
d. Calculate the percentage of total items that are recycled.
Extension Task

The graph shows the percentage (%) share of plastic packaging waste recycled in three countries between 1997 and 2016.

[image: image146.png]V9 & 9 9 4




a. In what year was the value equal in Lithuania and the U.K.?

b. In what year did the value in the U.K. reach approximately 40 %?

c. Describe the change in the amount of recycled waste in the U.K. between 2000 and 2015.
d. Suggest a reason why there is no data for Lithuania before 2004.
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Lesson 24 – The Great Pacific Garbage Patch
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As you saw in the video from last lesson, waste plastic can end up in the oceans and seas.
Task 1
Look at the following images. How do they make you feel? Share your thoughts with the rest of the class.
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The Great Pacific Garbage Patch is a patch of garbage (rubbish) in the middle of the northern Pacific Ocean. Most of the pieces in the patch are made of plastic and they can come from all over the world.
Task 2
Read the following six statements and decide whether they are true or false.

a. The size of the patch is about three times the size of France.
b. There are about 3 trillion pieces of plastic floating in the patch (which is over 400 pieces of plastic for every person in the world).
c. [image: image154.png]


Plastic from the patch accounts for most of the diet of sea turtles that enter the area.
d. No country has taken responsibility for the patch.

e. The patch is still growing.

f. It will take about 10 years to clean up the patch.

Task 3
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Were there any true statements from task 2 that surprised or shocked you? If so, why? Share your thoughts with the rest of the class.
Task 4

[image: image156.png]


Your teacher will now show you a short video about the Great Pacific Garbage Patch. How did the video make you feel? Share your thoughts with the rest of the class.
Task 5
[image: image157.png]


Imagine you are a scientist who is helping with the cleaning up of the patch. Write a diary extract describing your experience. You need to include:

· What the patch looked like as you neared it.

· How it made you feel.

· How difficult the clean–up was.

· Your feelings on recycling as a result of your experience.

Extension Task

Some people think that the amount of plastics used should be reduced. However, using plastic does have some advantages compared to other materials. Write down the advantages of using:
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a. A plastic bag instead of a paper bag.
b. A plastic bottle instead of a glass bottle.
Lesson 25 and 26 – Sustainable Organisations

Task 1

Write down four things that you have learnt since lesson 11.
Task 2
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Your teacher will now show you a short video about the “3 Rs”. How did the video make you feel? Share your thoughts with the rest of the class.
Task 3
Use the internet to find out how the following organisations are being sustainable:
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· Amazon
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McDonald’s

· Tesco 

Don’t forget the “3 Rs” in your research:
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· [image: image163.png]


Reduce

· Reuse

· Recycle
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You should also use the following key words and phrases to help you:

	· Pollution
	· Food waste
	· Plastic

	· Energy
	· Packaging
	· Carbon footprint


Your findings can be recorded in your book, in a Word document or as a PowerPoint presentation and make sure you don’t just copy and paste information from the internet.

Task 4
Decide, with reasons, which of the three organisations is the most sustainable.

Task 5
List some ways in which you think Gowerton School is sustainable and also suggest some improvements.

Extension Task

The bar chart shows what percentages (%) of packaging materials are recycled in a certain city in Wales. Answer the questions without using a calculator.
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a. Calculate the difference between the percentage of paper and plastics that is recycled.
b. Calculate the percentage of glass that isn’t recycled.

c. Suggest why the percentage of paper packaging that is recycled is so high.

d. Suggest how the percentage of plastic packaging that is recycled could be increased.
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Lesson 27 – Crude Oil
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Crude oil is one of the fossil fuels. It is a mixture of compounds called hydrocarbons. For crude oil to be useful, all the hydrocarbons have to be separated. Answer the following questions without using a calculator.

Task 1

Draw the diagram in your book then identify the letters A – G by matching up the letters with highlighted and underlined words in the box.
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Crude oil is separated in a fractionating column. It is heated until it boils and the crude oil vapours enter the bottom of the column. The vapours then rise and cool inside the column. The fractions then separate. Petroleum gases are collected at the top of the column. Bitumen is collected at the bottom of the column. The names of the other fractions collected from top to bottom are petrol, naphtha, kerosene, diesel oil and lubricating oil.
Task 2

The table shows the melting and boiling point of three hydrocarbons found in crude oil.

	Hydrocarbon
	Melting point (oC)
	Boiling point (oC)

	Propane
	–188
	–42

	Decane
	–30
	170

	Icosane
	37.4
	344.2


a. State which hydrocarbon has the lowest melting point.

b. Calculate the difference between the melting and boiling point of decane.

c. Calculate the difference between the melting and boiling point of icosane.
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Task 3

The pie chart shows the mass in kilograms (kg) of each fraction present in 200 kg of crude oil. 

a. Calculate the mass of diesel present in this crude oil.

b. Calculate the mass of petrol present in 100 kg of crude oil.

c. Calculate the mass of kerosene present in 400 kg of crude oil.

Task 4

A barrel of crude oil contains 42 gallons. The table shows the number of gallons of each fraction obtained from this barrel.

	Fraction
	Number of gallons obtained from this 42 gallon barrel

	Petroleum gases
	2.9

	Petrol
	21.0

	Kerosene
	

	Diesel fuel
	8.6

	Lubricants
	0.6

	Fuel oil
	3.7

	Bitumen
	1.2


a. Calculate the number of gallons of kerosene obtained from this barrel.

b. State which fraction has the lowest number of gallons present in this barrel.

c. Calculate the percentage of petrol present in this barrel.

d. Calculate the number of gallons of bitumen found in 6 of these barrels.[image: image173.jpg]



Task 5

The table shows some information about some of the fractions.

	Fraction
	Boiling point range (oC)
	Number of carbon atoms found in the hydrocarbon in the fraction

	Petroleum gases
	–160 to 40
	1 – 4

	Petrol
	40 to 100
	4 – 12

	Naphtha
	100 to 150
	7 – 14

	Kerosene
	150 to 250
	11 – 15

	Diesel oil
	250 to 360
	15 – 19


a. State the value of the boiling point range of petrol.

b. A hydrocarbon has a boiling point of 67 oC. Name the fraction in which it is found.

c. Give the number of carbon atoms found in both kerosene and diesel oil.

d. Give the numbers of carbon atoms that can be found in three different fractions.
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Extension Task

The graph shows the boiling points of hydrocarbons containing 1 to 12 carbon atoms.
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a. Give the number of carbon atoms in the hydrocarbon which has the lowest boiling point.

b. State the boiling point of the hydrocarbon with 4 carbon atoms.

c. State how the boiling point changes as the number of carbon atoms increases.


Lesson 28 – The Atmosphere

The amount of carbon dioxide present in today’s atmosphere is very low (about 0.04 %). However, this was not always the case as you are about to find out.

Task 1

Read the following information and then answer the questions on the next page.

Many scientists believe that the early atmosphere was formed from gases from volcanoes.


The amount of carbon dioxide in the atmosphere has decreased due to several reasons. For example, it was trapped during the formation of carbonate rocks (such as limestone) and it was used up by green plants when they photosynthesised. Photosynthesis also produced oxygen for the first time.

The ammonia broke apart when it reacted with oxygen. This made nitrogen and hydrogen. The hydrogen gas escaped from the atmosphere as it is a light gas but the nitrogen remained.

a. Name the two main gases given out by volcanoes.

b. State how the oceans were formed.
c. What is limestone?

d. State why oxygen gas appeared for the first time.

e. Explain how nitrogen was formed.

f. Suggest a reason why nitrogen remained in the atmosphere.

Task 2
The pie charts show the composition of the Earth’s atmosphere at two different times.


a. Describe two changes between the atmosphere 3000 million and 2000 million years ago.

b. Give the reason for the change in oxygen in the atmosphere.

Task 3

The table show the percentage (%) of some gases in the atmosphere today. Answer the questions without using a calculator.

	Gas
	Percentage found in the atmosphere (%)

	Argon
	0.93

	Carbon dioxide
	0.0360

	Helium
	0.0005

	Hydrogen
	0.00005

	Neon
	0.0018

	Nitrogen
	78.08

	Oxygen
	20.95


a. Name the gas that’s found in the lowest percentage.

b. By how many more times is the value for hydrogen smaller than the value for helium?

c. Calculate the difference in percentage of nitrogen and oxygen.
d. List the gases in order of percentage starting with the highest.

Task 4

The present compositions in percentages (%) of the atmospheres of Mars and Earth are given. Answer the questions without using a calculator.

    Mars






Earth
· Nitrogen = 2.7 %

· Oxygen = 0.13 %

· Argon = 1.6 %

· Carbon Dioxide 95.32 %

· Other = 0.06 %

a. Compare the percentages of argon on Earth and Mars.

b. Calculate the difference between the percentages of nitrogen on Earth and Mars.

c. Calculate the difference between the percentages of carbon dioxide on Earth and Mars.

Extension Task

The pie chart shows the composition of the Earth’s atmosphere at one time.


Explain whether you think these values tell you that the Earth is older or younger than 3000 million years old. Hint – use task 2 to help you.
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