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Research around memory suggests that if knowledge is studied once and not revisited or revised, it is not stored 
in the long-term memory.  This means that after one lesson, or revising for one test, the knowledge will not be 
retained unless it is studied again.  To ensure that knowledge is embedded in the long term memory it must be 
revisited frequently.   Ensuring knowledge is embedded aids understanding, and in turn makes future learning more 
successful. To quote Daniel Willingham’s learning theory,

“Thinking well requires factual knowledge that is stored in our long-term memory”

As part of home learning, students should be revising what they have been taught recently but also content they 
were taught previously.  Therefore, as part of our strategy to embed learning over time we have developed knowledge 
organisers across years 7 -11. These will provide key content and knowledge allowing students to pre-learn and 
re-learn, a vital part of processing all the information required to be successful.  This knowledge will form the back-
bone of assessments in school.

A Knowledge Rich Curriculum at Great Sankey High School

Knowledge organisers will be used in subject lessons, homework activities and form time and therefore you need to 
bring your knowledge organiser to school every day.
Ensuring that knowledge is retained into your long-term memory and you are ready for tests takes work!  

COVERREAD CHECKWRITE

To encourage students to build good study habits, students will be assigned homework quizzes on a week A through 
the Google Classroom.  Students will be expected to use revision strategies such as read, cover, write, check to learn 
key knowledge and will then complete the quizzes to demonstrate their learning. Completion of these quizzes is an 
essential homework activity and will be closely monitored by the pastoral team.

How to use your knowledge organiser
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Other methods that you may wish to try at home are listed below:

• Create mind maps.
• Create flashcards. 
• Get sticky with your learning: write out key points from the KO as you read over it on post-it notes. 
• Write your own basic recall quizzing questions around the keywords, definitions and key facts that you need to know. Test yourself with these 

questions and then leave it overnight to answer them the next day. 
• Write your own challenging questions using the following command words – explain, compare, evaluate.  Then create a model answer for these 

questions. 
• Put the key words from your KO into new sentences. 
• Make mnemonics to remember the order of particular concepts. 
• Draw a comic strip, storyboard or a timeline describing any series of events that have a chronological order. 
• Write yourself or a partner some quiz questions. Quiz each other or swop your questions to see if you can answer each other’s questions. 
• Think about the big picture – why is knowing specific information important to you/other people/society/companies/science/technology?  The 

more links that you can make, the more meaningful you make your learning and the more likely it is that you will remember it. Think about the 
big picture – are there any links in the content on your KO to anything that you have watched on TV, read about or heard in the news?   

• Give yourself spelling tests. 
• Definition tests. 
• Draw diagrams of key processes or theories.  
• Draw images and annotate/label them with extra information.
• Create fact files. 
• Create flowcharts for descriptions or explanations that have a chronological order. 
• Summarise in your own words each section. 
• Get your parents/carers to test you. 
• Pick out key words and write definitions. 
• Pre-learning (read a section of your knowledge organiser prior to the lesson). 
• Learn key quotes (if applicable). Consider what you may say about these quotes e.g. what the author is trying to make you think/feel, their choice 

of language, what can be inferred from it. 
• Write a letter/blog/article to someone explaining a key idea or concept.
• Prepare to overcome any hurdles: write down any questions or any areas of the KO that you feel you need to speak to your teacher about. 
• Use the guidance that may have been given with a specific KO to help you learn the information and use it. 

“Don’t practise until 
you get it right.  

Practise until you 
can’t get it wrong.”
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PPoorrttaabbllee  KKnnoowwlleeddggee  iinn  SSTTEEMM  aatt  KKSS44
STEM stands for Science, Technology, Engineering and Maths, and it is important that you can see connections between each of these 
subjects. In the real world there are very few challenges that only require one set of skills. For example, you wouldn’t be able to design a 
new app, video game or computer program without an understanding of all of the STEM concepts. This section of the knowledge 
organiser will show you how different STEM subjects have things in common, including examples of how you might use them, and how 
some things may actually appear slightly different from one subject to the next. As Geography is a Natural Science we can include that too.

EXAMPLE
SCIENCE TECHNOLOGY & ENGINEERING MATHS GEOGRAPHY

Tally chart Can be used to record the number of 
pupils in different height ranges in 
biology.

Can be used when choosing a final 
design choice from a selection of 
draft designs.

Can be used to record the number of pupils 
(usually labelled frequency) with different 
eye colours or what their favourite subject is.

Can be used to record the number of 
people visiting honeypot sites when 
studying tourism such as visitor numbers 
in Jamaica over a 5 year period.

Pie chart Can be used to display the % of different 
hydrocarbons in crude oil or % of 
different gases in the atmosphere in 
chemistry.

Can be used to display results of a 
tally chart.

Can be used to display the proportion or % of 
pupils who travel to school in different way. 

Can be used to record the amount of 
people working in different job sectors 
over time in the UK in comparison to 
other countries. 

Bar chart Can be used to display the number of 
people with different blood groups in 
biology.

Can be used to display results of a 
tally chart.

Can be used to display the number of pupils 
with a different favourite sweet.

In geography the term histogram and bar 
chart are interchangeable and are used to 
display data such as the percentage of 
forest lost in a range of countries.
A range of different bar charts and 
histograms are used when writing up 
fieldwork. 

Histogram This is similar to a bar chart but the bars 
touch each other and they represent 
continuous data that is grouped, for 
example number of pupils in different 
height ranges in biology.

Can be used to display research 
data.  Can also be used to represent 
time on a “Gant” chart.

In maths this can be used to show the 
distribution of a data set such as the ages 
within a population.  In most cases, a 
histogram has different class widths meaning 
the area of each bar is the frequency for it. 

Line graph Can be used to display the time taken for 
salt to dissolve at different temperatures 
in chemistry.

Can be used to represent trend data 
during research pieces.

In maths these are sometimes called scatter 
graphs or timeseries graphs. They can be 
used to display house prices and/or the trend 
in a data set over time.

Can be used when studying climate 
graphs. Line graphs are also used when 
analysing climate data over a period of 
time. 

Line of best fit In biology a line of best fit can be point 
to point, but in chemistry they are most 
often a straight line. In all 3 sciences they 
could be a curve depending on 
distribution of the points. For example
the extension of a spring in physics.

x

In maths you might be asked to add a line of 
best fit to a scatter graph. It is always a 
straight line drawn with a ruler and can be 
used on graphs to show correlation between 
hours of revision and score in test. In GCSE 
Statistics, we use correlation coefficients and 
linear regression equations to analyse this in 
detail.

In geography lines of best fit are used  to 
look for negative and positive 
correlations when comparing data 
usually in physical geography modules.  
It is always a straight line drawn with a 
ruler through as many points as possible.
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PPoorrttaabbllee  KKnnoowwlleeddggee  iinn  SSTTEEMM  aatt  KKSS44

EXAMPLE SCIENCE TECHNOLOGY & 
ENGINEERING

MATHS GEOGRAPHY

Range Range around a mean can be used with 
data for heart rate after exercise in 
biology, amount of hydrogen gas 
produced in a chemical reaction in 
chemistry and number of times a ball 
bounces in physics.

x

The range is a measure of the spread of a 
data set.  It can be used to compare data, 
with a smaller range meaning it is more 
consistent such as comparing times 
athletes run 100m over 10 races.

Range is used in the geographical skills 
section of course. Range can be used 
when looking at rainfall and temperature 
data for different locations or when using 
development indicators such as literacy 
rate, life expectancy etc. 

Mean, Median and 
Mode

Mean, median and mode can be used to 
analyse any sets of data with a range of 
results. x

Mean, median and mode can be used to 
analyse any sets of data in conjunction 
with the range.

Mean, median and mode are used in the 
geographical skills section of the course 
and can be used to analyse any sets of 
data with a range of results.

Continuous data These are data values that can take any 
value and are grouped/rounded. In 
biology an example would be bubbles of 
oxygen produced during photosynthesis.

x

These are data values that can take any 
value and are grouped/rounded. Data 
could be length, time, capacity or mass. 

This is where you have any value in your 
data. An example would be mm of 
rainfall.

Discrete data In science this is sometimes called 
discontinuous data. An example would be 
blood group or eye colour in biology. x

These are specific data values and can be 
quantitative (numerical) and qualitative 
(word or category). Examples include 
type of colour, the result from rolling a 
dice or the number of pets people have.

Discrete data in geography includes both  
primary and secondary data. Fieldwork 
data could include rock sample sizes and 
how they change from the source to the 
mouth of a river.

Using co-ordinates

x

Used by a CNC machine to 
position the cutter when 
machining a piece of material.
Marking out a series of holes 
from dimensions on a drawing.

4 and 6 figure grid references are used 
when plotting in 4 quadrants and used in 
transformations.

Both 4 and 6 figure references are used 
across all topics in geography to locate 
places from a map. 

Taking 
measurements 
that are accurate 
and precise

Accurate data is close to the true value 
and precise data gives similar results if 
you repeat the measurement. In science 
there are far too many examples to 
mention!

Used when marking out 
materials prior to cutting and 
quality during checking when 
manufacturing a component.

Being able to read a variety of scales is a 
key skill for plotting and drawing graphs 
or measuring angles and lines. It is 
important in constructions and scale 
drawings to be within 0.1 cm or 1°

Measurements and accuracy are really 
important when studying map skills, 
especially when looking at scale and 
distance. 

Hopefully this section of the knowledge organiser will help you spot where things crossover from one STEM subject to another as 
you move from lesson to lesson. REMEMBER some things are exactly the same, some are very similar but might be called different 
things, and some things are different altogether! ……………………………..and don’t forget STEM stands for Science, Technology,
Engineering and Maths
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1 2
Definition Contextual Sentence

1 sphere
(2 definitions)

An area of activity, 
interest, or expertise.
A round solid figure.

He wanted to spread his 
ideas to a wider sphere 
than the school.
He worked with a sphere 
of clay.

2 subordinate Lower in rank or 
position.

In Shakespeare’s 
time, women were 
subordinate to men.

3 supplementary  Completing or 
enhancing something.

There is a 
supplementary water 
supply in case the rain 
supply fails.

4 suspended
(2 definitions)

To hang something 
from somewhere. 
To temporarily 
prevent from 
continuing.

The light was suspended 
from the ceiling.
They were suspended 
from school for two 
days.

5 team Two or more people 
working together; a 
group forming one 
side in a competitive 
game/sport.

Winning the match was 
a well deserved reward 
for the team.

6 temporary Lasting for only a 
limited period of 
time; not permanent.

There is a temporary 
entrance at the side of 
the building.

7 trigger An event that is the 
cause of a particular 
action, process, or 
situation.

The trigger for the strike 
was the closure of the 
factory.

8 unified To make or become 
united, uniform, 
or whole; brought 
together as one

The situation unified the 
local community.

9 violation Harm done to 
someone/something; 
the breaking of 
established rules

He was in violation of 
the rules.

10 vision The act or power of 
seeing/imagining ; 
something seen

The eye test shows she 
has perfect vision.

11 adjacent Next to or adjoining 
something else.

We moved to the 
adjacent classroom.

12 albeit Even though / 
although

He was making 
progress, albeit rather 
slowly.

13 assembly
(2 definitions)

A group of people 
gathered together for 
a common purpose.
The fitting together 
of manufactured 
parts into a complete 
machine.

The bell rang for the 
school assembly.
Robots are replacing 
people on assembly 
lines.

14 collapse
(2 definitions)

Suddenly fail/fall 
down or give way.
Fold or be foldable 
into a small space.

The collapse of the 
bridge was due to the 
flood.
The chairs collapse for 
storage.

15 colleagues Fellow workers or 
professionals; people 
that you work with

He has good 
relationships with most 
of his colleagues.

16 compiled Produces a list 
or document by 
collecting information 
from other sources.

The report was compiled 
from a survey of 5000 
people.

17 conceived Caused to begin; 
formed or devised 
a plan or idea in the 
mind.

The project was 
conceived by the group 
last year.

18 convinced Completely certain 
about something.

She was convinced that 
it was a good idea.

19 depression
(2 definitions)

The action of lowering 
something or pressing 
something down.
Feelings of severe 
sadness and despair.

Depressions can be 
clearly seen in the 
landscape.
He was undergoing 
counselling for 
depression.

20 encountered  Unexpectedly 
be faced with or 
experience something 
difficult ; to meet 
someone/something 
unexpectedly.

We have encountered 
a problem with the 
computer system.
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34
Tier 2 Vocabulary

21 enormous Very large in size, 
quantity, or extent.

There was an enormous 
amount of books in the 
new library.

22 forthcoming About to happen or 
appear.

He was in training for 
the forthcoming rugby 
season.

23 inclination
(2 definitions)

A slope.
A particular state of 
mind for; a liking

There’s a small 
inclination beyond the 
trees.
They had little 
inclination for revision.

24 integrity The quality of being 
honest/having strong 
moral principles.

He is a man of the 
highest integrity.

25 intrinsic Belonging naturally; 
essential.

Maths is an intrinsic part 
of the school curriculum.

26 invoked Appealed to; give rise 
to

The music invoked a 
memory of the summer.

27 levy A tax / fee /sum of 
money.

The new levy will be 15%

28 likewise In the same way/ 
similarly; also.

She started to tidy up 
and told the others to 
do likewise.

29 nonetheless  In spite of what has 
just been said.

The hike was difficult, 
but fun nonetheless.

30 notwithstanding Despite; in spite of. He still walked home, 
notwithstanding the 
heavy rain.

31 odd  Different to what is 
usual or expected; 
strange.

The ending of the film 
was very odd.

32 ongoing Continuing; still 
happening.

Rehearsals for the 
performance are 
ongoing.

33 panel
(2 definitions)

A small group of 
people brought 
together to decide on 
a particular matter.
A separate part of a 
surface.

He was happy to be on 
the interview panel.
The door was made up 
of three panels.

34 persistent Happening for a 
long/longer than 
usual time or 
continuously.

Persistent rain will affect 
many areas.

35 posed
(2 definitions)

Took a particular 
position in order to 
be photographed, 
painted, or drawn.
Presented or caused a 
problem/danger.

The group posed by the 
window
Discarded waste posed a 
threat to the animals.

36 reluctant Unwilling and 
hesitant.

He was reluctant to get 
involved in the matter.

37 so-called Commonly named; 
alleging to be 
something but you 
are not sure it is.

Those so-called friends 
are a bad influence.

38 straightforward Uncomplicated /easy 
to do or understand.

The directions were 
straightforward and I 
found the house easily.

39 undergo To experience 
something (typically 
something unpleasant 
or difficult).

New recruits undergo 
basic training for six 
weeks.

40 whereby By which. They had a system 
whereby people could 
vote by telephone.
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Living Space 

Content: The poem opens by describing an building or some sort of construction that is badly built, crooked and barely held together. It is then revealed that this is someone’s 
home – although we are never told whose home it is. The persona notices that in this precarious building is a basket of fragile, white eggs, bright with light and representing hope 
and faith despite the exposure and vulnerability of their lives.

Context: Imtiaz Dharker was born in Pakistan, raised in Glasgow and now lives in Britain and India. Her poetry often explores life in India and the difficult conditions in which the 
poorest live. This poem describes a typical dwelling place in the over-crowded slums of Mumbai (although she doesn’t state this explicitly – so it could be any ramshackle 
dwelling). On the one hand, the poem highlights the precariousness of such homes. More significantly, however, it praises them as an expression of the miraculousness of life, 
seeing this living space as evidence of human resourcefulness and determination.

Form: The poem has an irregular form using stanzas and lines of different lengths, 
mirroring the random construction and chaos of the building and the precarious nature 
of life. There is no rhyme or rhythm either – perhaps reflecting the disorder of  the 
‘living space’ described.  It looks disjointed on the page, with lines sticking out and 
others short and broken, just like the building it describes. 

Structure: The poem is split into two parts. The first stanza describes a building under 
stress and the caesuras emphasise how loosely connected the different parts are. Even 
the nails “clutch” desperately. The word “miraculous” shifts the tone and, once we 
know that this is someone’s home, the tone becomes one of wonder. The last two 
stanzas are one enjambed sentence, that shows how such fragile structures sustain life 
and give hope.

Language Features:
• Language of disorder, such as the verb “clutch” or “thrust off” emphasise the instability of the building, and personify its desperation to stay upright.
• The key symbolism is the egg – this symbolises faith  and new life. Placing them in this vulnerable position is a leap of faith that reveals courage and a belief in a better future. 
• Contrast between light and dark that conveys the edge of danger in which they live as opposed to their innocence in this situation. 

Key Themes:
 Sense of place
 Faith, belief and worship
 Innocence and goodness versus danger and darkness

Good to compare with:
 London
 The Soldier, Sonnet 43
 Some aspects of The Prelude (place) 
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Death of a Naturalist By Seamus Heaney
The one with the sticky frogspawn.
 “Bubbles gargled delicately”
 “warm thick slobber of frogspawn that grew like clotted water”
 “The air was thick with a bass chorus”
 “Poised like mud grenades… the great slime kings”

Content: The opening stanza focuses on the persona’s memory of collecting frog spawn as a child from a flax dam. It fascinated him and he writes about his childhood wonderment at 
the “warm slick slobber” and how he filled jam jars with it, took it home and took it to school where his teacher taught the class about frogs. In the second stanza the tone changes, and 
the persona describes how “one hot day” the dam was invaded by angry frogs whose croaking filled the air. This frightened and sickened him so much that he ran away in fear.

Context: Seamus Heaney was a famous Irish poet and much of his work was heavily influenced by observations of the natural world as he came from a farming community. In this poem, he follows the 
subject matter of many Romantic poets like Wordsworth who use nature to show the transition from childhood innocence to adulthood and experience. The first stanza shows the wonder of nature, whereas 
the second demonstrates a more adult perspective that is alert to the danger and darkness within the natural world. Heaney’s strong Roman Catholic upbringing, might imply that the poem is also about 
sexual maturity, with the initial naïve description of the mammy and daddy frogs, contrasted with the repulsive images later, inherently reflecting the Church’s taboo attitude to sex and reproduction, and the 
guilt associated with it.

Form: The poem is written in the first person and blank verse (no rhyme) which makes it 
sound conversational and personal. The iambic pentameter is not always secure with it 
often over-spilling into 11 syllables, perhaps reflecting the richness of nature and 
unpredictability of change. Many of lines run into one another (enjambment) conveying 
the persona’s enthusiasm and nature’s inability to be constrained. 

Structure: The poem is split deliberately into two stanzas that recall contrasting
incidents. The first stanza focuses mainly on the persona’s childish wonderment and 
secure relationship with nature. At times, there is some negative language which 
foreshadows the change at the end. The second stanza shifts in tone and shows a 
fractured relationship with nature. It feels like a sudden shift or volta from before, and 
nature is now unfamiliar and threatening.

Language Features:
• Heaney uses synaesthesia – this is combing all 5 senses at once. The wealth of sensory imagery conveys the richness and abundance of nature.
• Contrast is used to reveal the troubled relationship that develops with nature. Imagery of life and beauty contrasts with imagery of decay, repulsion and death to show this change.
• Military imagery and personification weaponise the frogs, contributing the threatening and harmful presentation of the natural world.

Key Themes:
 Nature
 Change and transformation
 Death and decay

Good to compare with:
 To Autumn/ Hawk Roosting
 The Prelude/ Afternoons
 Dulce and Mametz Wood
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To Autumn by John Keats
The one that personifies the season of Autumn as a goddess.
 “Seasons of mists and mellow fruitfulness”
 “fill all fruit with ripeness to the core”
 “Thou watchest the last oozings hours by hours,”
 “gathering swallows twitter in the skies.”

Content: The persona in the poem directly addresses Autumn as if it were a person. It begins by describing the plentiful nature of Autumn as everything ripens for harvest and the 
warm days seem endless. They then imagine Autumn as a goddess, who can be found around where the farm labourers are working – often watchful or drowsily sleepy. Finally, 
they comment on the sounds of Autumn, and how the season draws to a close and the swallows gather to leave for a warmer climate and are replaced in winter by the robin.

Context: As a late Romantic poet, Keats relished the beauty of nature and uses this poem to express nature’s bounty in sight, sound and smell. Keats was a liberal in his political beliefs 
and rejected urban sophistication, the wealthy and the upper classes. He presents nature as free to us all and even the goddess he describes in an ordinary peasant woman not a powerful 
deity. He was also very ill. He had nursed his brother, Tom, through consumption and watched him die, and now had the same disease. He was a trained doctor and knew he was dying. The 
poem captures this presentiment of death and Keats’ hope for an easy passing in the last stanza. He died at the age of 25.

Form: To Autumn is an ode – an poem written in praise of something. It directly 
addresses Autumn with the term “thou” or you, which we call an apostrophe. It is 
written in iambic pentameter and each stanza initially has an ABAB rhyme scheme, 
but then this varies, perhaps reflecting the variety in nature. Keats mainly wrote Odes 
with 10 lines per stanza; this one has 11 reinforcing the abundance of nature. 

Structure: In each stanza Keats introduces an aspect of nature then expands on it. The 
first stanza seems to start on a misty morning and focuses on the ripeness of Autumn. 
The second stanza seems to progress to a sleepy afternoon as the season begins to 
wane and draw to a close. The final stanza refers to the evening and the dying of the 
season as winter approaches. It captures the passage of time and journey towards 
death.

Language Features:
• The language of excess shows how Autumn can produce a plentiful harvest, but hints that is just beyond the point of perfection and is too much- perhaps hinting that it is on  

the brink of decay/death.
• The second stanza uses personification – Autumn is a humble  goddess who has worked hard and now beginning to relax as the season passes.
• Sensory language, especially sound, is used in the last stanza to create the song of Autumn – this is quite melancholy, and the swallows at the end symbolise death but the 

promise of new life, as migration is temporary. The end is quite elegiac.

Key Themes:
 Nature – its excess and beauty
 Death and Loss
 The passing of time and change

Good to compare with:
 The Prelude
 As Imperceptibly as Grief
 Afternoons
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Excerpt from The Prelude by William Wordsworth
The one where he remembers ice skating on frozen lake as a child.
 “It was a time of rapture”
 “through the darkness and cold we flew”
 “The orange sky of evening died away.”

Content: This excerpt, taken from a much  longer poem, is written from the perspective of an adult looking back on his childhood nostalgically. They recall a winter’s evening 
when they were ice-skating on a frozen lake with friends. They are called home, but ignore the summons as they are having so much fun and continue their wild game of chase 
across the ice. At then end, the narrator reflects on how innocent and connected to nature they were, but as an adult how they have changed and are more strongly aware of 
the darker and more dangerous aspects of the world and nature as they have matured.

Context: Wordsworth was an early Romantic poet, who grew up in the idyllic setting of the Lake District, where this poem in set. The excerpt comes from a much longer 
autobiographical poem called The Prelude, in which he describes all the experiences that shaped him to becoming a poet. Wordsworth felt strongly that nature was an important 
influence in his life – he called it The Great Universal Teacher. Children are presented as having a powerful and natural affinity with nature in their innocence. However, Wordsworth 
also believed nature had a darker side that inspired awe and wonder – he called this the Sublime – powerful moments of the sublime could open your mind to deeper more 
philosophical thoughts.

Form: The poem is written in the first person and is focused on a specific memory. It is written in blank verse and 
mainly in iambic pentameter. This makes it sound natural and unforced as if it is a personal and intimate 
conversation with the reader. The steady rhythm creates the impression that memory is clear and certain, and 
the enjambment creates a spontaneity to the memory  and a sense of joy. 

Structure: There are two main sections to the excerpt. The 
main focus is on the memory of ice-skating, which is recalled 
with vivid and exhilarating detail. The tone is carefree and one of 
wild abandonment and is punctuated with caesuras and lists 
which convey the energetic excitement of the children. At line 
16 there is a volta or change, where the older voice reflects on 
nature that as a child went “unnoticed” – this introduces a more 
serious tone and mature understanding of the more threatening 
aspects of nature and the world.

Language Features:
• The poet uses powerful verbs such as “wheel’d” and “flew” to create the speed and movement of youthful energy that is present in the poem.
• Animalistic imagery is present throughout – the narrator compares himself to a horse and the children to hounds and a hare. This implies their wild and untamed nature and close 

connection to nature. 
• Sibilance (the s sound) is used to recreate the speed and pace of the ice-skating.
• Towards the end more negative diction such as “melancholy,” “alien” and “died” is introduced which adds a sombre tone to the piece.

Key Themes:
 The passage of time/past
 Innocence v experience
 Nature

Good to compare with:
 Death of a Naturalist
 To Autumn/ Ozymandias
 Afternoons
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Tier 2 Vocabulary 

Part 1 
Tier 2 words are also referred to as academic vocabulary.  They are cross-curricular words, appearing 

frequently across topics and content areas.  They can also be referred to as command words. 
 
 

Change…to 

Change a value from one 
unit to another. 

Example in context 
 

Change 260 millimetres into 
metres 

 

Circle the reason for 
your answer 

Follows a question about 
congruence. The options will 
be the congruence conditions 

SSS, SAS, ASA and RHS. 
Example in context 

 

The two triangles shown are 
congruent.  Circle the reason 

that they are congruent. 
 

SSS   SAS   ASA   RHS 

 

Compare…and/to/with 

Work out or identify the values required and say which is 
smaller/larger, etc. 

Where appropriate, consider the context when giving your 
answer. 

Example in context 
 

• Compare 
5
6
 of 120  and  40% of 240?  Which is larger? 

 

• Billy says that there is a positive correlation between the data.  
Within the context of the question describe what this means? 

 

Complete 

Add the missing information 
to a table or diagram (often 

statistical). 

Example in context 
 

There were 18 people who 
attended on Saturday.  Using 
this information complete the 

pictogram. 
 

Construct 

Draw accurately. 
If told to use compasses, all 
construction arcs and lines 

should be shown. 
Example in context 

 

Construct accurately an 
equilateral triangle with 

sides of 6.5 cm. 

 

Convert …(in)to 

Change a value from one 
numerical form to another 
or a measure from one unit 

to another. 
Example in context 

 

Convert 85% into a fraction 
in its simplest form 

 

Describe (fully) the single transformation that 
maps... 

Use mathematical terminology to define the given 
information. 

Example in context 
 

• With enlargement, give the scale factor and centre of enlargement. 
• With reflection, give the equation of the line of reflection. 
• With rotation, give the angle, direction and centre of rotation. 
• With translation, give the translation vector. 
• This should always be done fully, even if that word is absent. 

 

Do not use a graphical 
method 

Algebraic manipulation or 
interpretation is required. 

Example in context 
 

Solve the pair of simultaneous 
equations 

 

Do nnoott  uussee  aa  ggrraapphhiiccaall  
mmeetthhoodd 

 

Does the data support 
this statement? 

Use calculations and/or 
statistical measures based 

on the given data to make a 
decision. 

Example in context 
 

Fatima says that Group A on 
average has done better. 

Does the data support this 
statement? 

 

Draw 

Give an accurate depiction 
of a graph, map, diagram, 

etc. 

Example in context 
 

Draw a sketch of the net of 
the cuboid shown 

 

 

Estimate (a mean from 
grouped frequency) 

Use class midpoints to work 
out an estimate of the 

mean. 

Example in context 
 

HHeeiigghhtt  ((ccmm))  FFrreeqquueennccyy  
140 ≤ x < 150 4 
150 ≤ x < 160 10 
160 ≤ x < 170 6 

 

Estimate the mean  

 

Estimate the value of 
(used with a calculation) 

Use approximations to work 
out a value. 

Example in context 
 

By rounding each value to 1 
significant figure, estimate 

 

30.962

√98
 + 4.873 

 

Evaluate…  
(Higher only) 

Identify which part of the 
method, calculation or 

assertion is incorrect or explain 
why it must be correct. 
Example in context 

 

By evaluating Cameron’s 
working out, show why they 

are wrong. 

 

Factorise fully 

Take out any common factors 
of an expression or convert a 
quadratic expression into two 

linear factors. 

Example in context 
 

Factorise fully 
15x2 + 10x 

 

Give a reason for your 
answer/choice 

Show a calculation and/or 
written evidence for your 

answer. 

Example in context 
 

By comparing the box plots, 
which team has performed 

better? 
Give a reason for your choice 

 

Express…as  
(Higher only) 

Convert a number from one 
form to another 

Example in context 
 

Express 2.75̇6̇ as a fraction 
in its simplest form  
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Tier 2 Vocabulary 

Part 2 
Tier 2 words are also referred to as academic vocabulary.  They are cross-curricular words, appearing 

frequently across topics and content areas.  They can also be referred to as command words. 
 
 

Give your answer in 
terms of π 

Don’t use a decimal value of 
pi, just do the working with 

the coefficients of pi. 

Example in context 
 

Calculate the area of the 
circle. 

Give your area in terms of ππ..  

 

Give your answer to… 
decimal places/significant 

figures 

Show the full answer in your 
working, but give the rounded 

value on the answer line. 

Example in context 
 

Use your calculator to work out 
√72.8 

 

Give your answer to 2 decimal 
places 

 

Is your answer to 
part… sensible? 

Use approximations to check 
if a previous answer makes 
sense in the context of the 

question. 
Example in context 

 

By rounding the numbers to 1 
significant figure, is your 

answer to part (a) sensible?  

 

Label 

Identify required regions, 
lengths or axis labels. 

Example in context 
 

On the grid identify the region 
represented by 

x ≤ 5, y ≤ 4, x + y > 6 
 

Label the region R 

 

List 

Write down all qualifying 
values or items. 

Example in context 
 

A six-sided dice is rolled and a 
fair coin is flipped. 

 

LLiisstt all the possible outcomes 

 

Match each… to… 

Join corresponding items in 
two lists by straight lines. 

Example in context 
 

Match each expression on the left 
with one on the right 

 

                      
 

                                                                                                   
 

Measure 

Use a ruler to measure a 
length or a protractor to 

measure an angle. 

Example in context 
 

Measure the line below 

 

Multiply out (and 
simplify) 

Multiply out the bracket(s), 
collecting like terms where 

possible. 

Example in context 
 

Multiply out and simplify 
 

4(x + 7) + 2(x – 3) 
 

 

One has been done for 
you 

The given example shows 
the format in which the rest 
of the answers are required. 

Example in context 
 

 

Write these numbers in standard 
form. One has been done for you 

  

6 × 104 = 6000 
 

5.2 × 103 = ______ 

 

Plot 

Mark the points with a cross. 

Example in context 
 

Plot the points on the 
scatter graph. 

 

 

Prove that… (Higher 
Tier only) 

Give a formal algebraic proof with 
each step shown oorr a formal 

geometric proof with each step 
shown and justification for each 

step. 

Example in context 
 

Prove that x2 + x + 1 is 
always positive 

 

Reflect 

Draw the image in the 
correct position. 

Example in context 
 

Reflect the shape in the  
x-axis 

 

Rotate 

Draw the image in the 
correct position. 

Example in context 
 

Rotate the shape 90° 
anticlockwise about the point 

(1, 0) 

 

Rearrange… to make… 
the subject 

Write the given formula with 
a different subject as 

specified. 

Example in context 
 

Rearrange v = u + at 
 

to make a the subject 

 

How does this affect… 

Comment on how your answer 
to a previous question part is 

different due to a change to an 
assumption used. 

Example in context 
 

The scores in a class are  
4, 6, 5, 7, 10 

Another student scores 8. 
How does this affect the range. 

 

Is… correct? 

Tick a box if given or state 
‘yes’ or ‘no’ in your answer. 

Example in context 
 

Antoine thinks 9 is a prime 
number.  Is Antoine correct? 

 

Give a reason for your answer 

 

Make… (different) 
criticism(s) of… 

Write down the required 
number of errors or omissions 

in the given method or 
diagram. 

Example in context 
 

Eoin displays the data in a bar 
chart 

 

Make two criticisms of the bar 
chart 

 

Mark 

Show a position on a map or 
diagram with the letter or 

symbol required. 

Example in context 
 

Mark the point which is 
equidistant from A and B. 

 

Label it C. 

 



14

 

YYeeaarr  1111  MMaatthheemmaattiiccss  
  

KKnnoowwlleeddggee  OOrrggaanniisseerr 

 TTooppiicc    WWhhaatt  ddoo  wwee  mmeeaann  bbyy  TTiieerr  22  VVooccaabbuullaarryy??  
Tier 2 Vocabulary 

Part 3 
Tier 2 words are also referred to as academic vocabulary.  They are cross-curricular words, appearing 

frequently across topics and content areas.  They can also be referred to as command words. 
 
 

Shade 

Show a required region by 
dark colouring or cross-

hatching, etc. 

Example in context 
 

On the grid shade the region 
represented by 

x ≤ 5, y ≤ 4, x + y > 6 
 

Label the region R..  
 

Show all your 
construction lines 

The drawing should be done 
by standard constructions 

with all arcs shown. 

Example in context 
 

Construct the angle bisector for 
the angle shown.  You should 

show all your construction lines 

 

Show working to 
check… 

Show working that helps you 
decide whether or not the 

given working was correct and 
give your decision. 

Example in context 
Kim says, “The sum of any two 

ddiiffffeerreenntt square numbers is 
aallwwaayyss even.” 

 

Is she correct? Write down a 
calculation to support your answer. 

 
 

Simplify your answer 

Cancel any fractions and 
collect any like terms. 

Example in context 
 
 

Write 16 as a fraction of 12. 
Simplify your answer 

 

Simplify (fully) 

Collect terms or cancel a fraction. 
This should always be done fully, even if that word is absent 

from the instruction. Use of the word ‘fully’ is a hint that 
more than one simplification step will be required. 

Example in context 
 

Simplify fully 
24

30
 

 

Simplify fully (2x – 3)2 – (x – 4)2 
 

Solve 

Find the value(s) that satisfy 
a given equation or 

inequality. 

Example in context 
 

 

Solve x2 – 3x – 4 = 0 
 

Solve 4x + 6 < 2x + 9 

 

State 

Write the required 
information. 

Example in context 
 

State the integers that 
satisfy the inequality 

 

-3 ≤ x < 4 
  

 

State the units of your 
answer 

The correct units must be 
given to gain full marks (there 
may be a stand-alone) mark 
for giving the correct units 

Example in context 
 

Find the volume of the cuboid. 
 

State the correct units of your 
answer 

 

Translate 

Draw the image in the 
correct position. 

Example in context 
 

 

Translate the shape by the 

vector �4
-3
� 

 

Use approximations 
to... 

Unless told otherwise, 
students should round the 

given values to one 
significant figure. 

Example in context 
 

Use approximations to 
provide an estimate for 

 

63 × 38
0.42

 

 

Use the data/the graph/ 
your answer to part (a) to... 

You should get your answer from 
the data/the graph/ a previous 

answer in order to move on rather 
that a direct calculation 

Example in context 
 

Hence, use your answer to 
part (a) to solve  

 

X2 – 3x – 4 = 0 

 

Write down your full 
calculator display 

Give your answer as a decimal 
and write all the digits shown 
on your calculator. At least 6 

digits would be seen as 
sufficient. 

Example in context 
 

Calculate √76.8 
Write down your full 

calculator display 

You must show your 
working 

A correct answer will not 
receive the marks unless 

working is given to show how 
the answer was arrived at. 

Example in context 
 

Increase £234 by 17%. 
 

You mmuusstt show your working 

 

What error has… 
made? (Higher only) 

Identify which part of the 
method or calculation is 

incorrect 

Example in context 
 

Jason is using the quadratic 
formula to solve the problem.  

 

He says there is only 1 solution.  
What error have they made? 

 

Show how… could use the 
data to support their 

hypothesis (Higher \ only) 
Work with the given 

information to give calculations 
and/or statistical measures that 
support the given hypothesis. 

Example in context 
 

Show how Freya could use 
the box plot correctly to 
support their hypothesis. 

 

Show that... 

Give every step of a process 
that will lead to the required 

outcome. 

Example in context 
 

In the diagram, DC is parallel 
to AB. 

 

Show that triangle ABD is 
isosceles. 

 

Sketch 

Give a depiction of a graph, 
map, diagram, etc, where 
the important features are 

identified. 
Example in context 

 

Sketch the graph of  
y = x2 – 3x – 4  

highlighting the coordinates 
where it crosses the axes 
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Mathematics 

Sites  
Revision sites are a great option for you to build upon your understanding.  On this page, we highlight 
sites (and other things) that can help you to improve and consolidate towards your achievement goals 

 
 

 

vle.mathswatch.co.uk 
Great for  

One-Minute Maths Videos 
Interactive Questions and worksheets 

Online Past Papers 
Six Week Revision Plans  

 

My login details 
Login                                @greatsankey 

Password @greatsankey 
 

 

www.corbettmaths.com 
Great for  

Videos, Textbook and Exam Practice Questions 
Five a Day Questions 

AQA Level 2 Further Mathematics Practice 
Corbett Maths Cards (£6.50 from Maths Office)  

 
There are no logon details needed, but 

they are great for just continual practice! 

 

 

 

senecalearning.com 
Great for  

Building up knowledge for FREE 
Learning in a different way to Mathswatch,  

Corbett and GCSEPod 
Uses Memes and GIFs to help you maintain positivity 

 

My Seneca login details – You create  
Login  

Password  
 

 

www.gcsepod.com 
Great for 

Videos and Pods 
Booklets of questions 

Specific Grade 4/5 Booster Material 
 

My login details 
Login                                 

Password  
 

 

www.mathsgenie.com 
Great for  

Easy to navigate with specific topic practice  
Can use at both GCSE and A-Level so you can see the 

progression across the subject 
Video tutorials 

 
There are no logon details needed, but 

they are great for just continual practice! 

 

 

Over to you! 

Do you have additional sites you use? 
 

Make a note of them here to help you 
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Formulae  Definition A rule or fact written 
with mmaatthheemmaattiiccaall symbols. Etymology early 17th century (in the sense ‘fixed form of words’): 

from Latin, diminutive of forma ‘shape, mould’. 
 
 

You are expected to know the following 
formulae; they will not be given in the exam. 

 

The quadratic formula (Higher only) 
The solution of ax2 + bx + c = 0 where a ≠ 0 

 

 
Circumference and Area of Circle 

Where r is the radius and d is the diameter: 
 

Circumference of a circle = 2πr = πd 
Area of a circle = πr2 

Pythagoras and Trigonometry  
(Sine and Cosine  are higher) 

 
 

 

 

 
 
 

 
 

 
 

You are expected to know the following 
formulae and be able to derive them; they 

will not be given in the exam. 
 

Perimeter, area, volume, surface area 

 
 

 
 

Compound Interest 

 
Probability (Higher Tier) 

 

You are not expected to know the following 
formulae; they will be given in the exam. 

It is good to know them 
 

Perimeter, area, volume, surface area  
Where r is the radius of the sphere or cone, l is 

the slant height of a cone and h is the 
perpendicular height of a cone 

 
 

 
 

Kinematics (Higher Tier) 

Where  
• a is constant acceleration 
• u is initial velocity 
• s is displacement from the position  
• when t = 0 and t is time taken 

 
𝑣𝑣𝑣𝑣 = 𝑢𝑢𝑢𝑢 + 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 

 

𝑠𝑠𝑠𝑠 = 𝑢𝑢𝑢𝑢𝑎𝑎𝑎𝑎 + 1
2
𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎2   

 
𝑣𝑣𝑣𝑣2 = 𝑢𝑢𝑢𝑢2 + 2𝑎𝑎𝑎𝑎𝑠𝑠𝑠𝑠 
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Year 11 Biology: Adaptations, Interdependence, and Competition
Communities Distribution and Abundance

Competition
Every organism shares their habitat with other organisms, yet 
there are only a limited amount of resources. Organisms 
therefore need to compete with each other for these resources 
to maximise their chances of survival.

Ecologists will often conduct studies to look at how abiotic factors affect the 
distribution and abundance of organisms. They do this by measuring a sample of 
the organism.

Adaptations
To survive and reproduce, organisms need a supply of materials from their 
surroundings. An adaptation is a feature that an organism has that makes 
it better suited to its’ environment. Organisms that are well adapted to 
extreme environments, such as hot, volcanic, deep sea vents are called 
extremophiles. 

A community is made up of the populations of different species 
of organisms that are all interdependent in a habitat. 
Interdependence is when organisms rely on each other for 
survival. If you remove one organism from a community, it can 
affect every species within that community.

Abiotic (non-living) factors Biotic (living) factors 

- Light intensity
- Temperature
- Moisture levels
- Soil pH & minerals
- Wind intensity
- Oxygen availability
- Carbon dioxide availability

- Availability of food
- New pathogens/parasites
- New predators
- Competition between 

different organisms

Quadrat sampling
Quadrats are used to measure the abundance of 
organisms in a habitat.
1) Grid the area and assign co-ordinates to each 

square.
2) Use a random number generator to generate 

at least 10 co-ordinates of the area.
3) Place the quadrat in these areas and count 

how many of the desired organism there are.
4) Calculate the mean abundance per m² of the 

10 sample sites.
5) Multiply this by the total area of the site to 

get an estimated abundance.

What do animals compete for? What do plants compete for?

- Food
- Territory
- Mate

- Light
- Water
- Minerals
- Space

Animal adaptations Plant adaptations

Cold climates- small surface area to 
volume ratio, fat and fur for 
insulation.

Dry climates- specialised kidneys to 
produce concentrated urine, 
behavioural adaptations to be active 
at cooler times, large surface area to 
volume ratio to maximise heat loss.

Dry climates- funnel shaped 
leaves for water to get to 
roots, curled leaves to trap a 
layer of moist air to reduce 
water loss, extensive root 
systems, thick waxy cuticle.



19

Key word Definition Contextual Sentence
abundance A measure of how common or rare a particular type of organism is in 

a given environment.
The abundance of a species can be measured used quantitative 
sampling.

adaptations Special features that make an organism particularly well suited to 
the environment where it lives.

A thick, waxy, cuticle is an example of an adaptation that a cactus 
has to reduce water loss.

community Group of interdependent living organisms in an ecosystem. Species in communities often rely on each other for survival. 

competition The process by which living organisms compete with each other for 
limited resources such as food, light, or reproductive partners. 

Male lions will often compete with each other for territory and 
mates.

distribution Where particular types of organisms are found within an 
environment.

A transect can be used to measure the distribution of an organism 
along a transect. 

extremophile An organism that can survive and reproduce in extreme conditions. Tube worms are an example of an extremophile that live on deep. 

interdependence The network of relationships between different organisms within a 
community, for example each species depends on other species for 
food, shelter, pollination, seed dispersal, etc.

Interdependence can often mean that if one species declines, 
other species in the same community will also decline.

mean The arithmetical average of a series of numbers. A mean must be calculated when using a quadrat as you are 
calculating a representative sample.

median The middle value in a list of numbers. In the numbers 1,2,3,4,5, the median is 3.

mode The number which occurs most often in a set of data. The mode of {4 , 2, 4, 3, 2, 2} is 2 because it occurs three times, 
which is more than any other number.

quadrat A sample area used for measuring the abundance and distribution of 
organisms in the field.

To measure the abundance of an organism, you can use the 
quadrat sampling method.

quantitative 
sampling

Records the numbers of organisms rather than just the type. Measuring the abundance of an organism is an example of 
quantitative sampling.

range The maximum and minimum values for the independent or 
dependent variables. 

The range is important in ensuring that any patterns are detected.

sample size The size of a sample in an investigation. The bigger the sample size, the more reliable your results.

transect A measured line or area along which ecological measurements are 
made.

Using the transect sampling method can tell you the distribution of 
an organism.  

Year 11 Biology: Adaptations, Interdependence, and Competition Key Vocabulary
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Year 11 Biology: Biodiversity and Ecosystems 
Material cycling Carbon Cycle

Rates of decomposition (separates only)
Decomposition is vital for the recycling of materials in an ecosystem. There are 3 
main factors required for decay to take place:
- Temperature- increases the speed of chemical reactions, will decrease the rate if 

temperature gets too high as enzymes will denature.
- Moisture- makes it easier for decomposers to digest their food.
- Oxygen- allows respiration to occur for decomposers to allow them to release 

energy.
We can use the process of decay to create compost, and some bacteria that 
decompose waste in anaerobic conditions produce methane. Biogas generators 
can be used to produce methane gas as a fuel. 

- Photosynthesis- green plants and algae remove carbon 
dioxide from atmosphere to make carbohydrates, 
proteins, and fats. 

- Respiration- organisms use oxygen to breakdown glucose, 
which releases energy and carbon dioxide as a waste 
product.

- Combustion- wood from trees contains a lot of stored 
carbon, which releases carbon dioxide into the 
atmosphere when burned.
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Key word Definition Contextual Sentence
biomass The amount of biological material in an organism. Not all the biomass can be passed down a food chain as not all of the 

organism is eaten (bones etc.)

carbon cycle The cycling of carbon through the living and non-living world. Respiration, photosynthesis, combustion are all key processes in the 
carbon cycle.

decomposers Microorganisms that break down waste products and dead bodies. Examples of decomposers are woodlice and fungus.

primary consumer Animals that eat producers. Primary consumers are often herbivores, as they only eat producers.

producers Organisms such as plants  and algae that can make food from raw 
materials such as carbon dioxide and water.

Producers often use photosynthesis to create their own glucose.

secondary consumer Animals that eat the primary consumers. Secondary consumers will often have adaptations that make them better 
suited to hunting prey.

Year 11 Biology: Biodiversity and Ecosystems Key Vocabulary
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Year 10 Chemistry: Energy Changes (Seps) 

So what’s happening in the diagram above?

An electrical cell made from zinc and copper.  
The electrons flow from the more reactive 
metal (which is zinc) to the less reactive metal 
(copper).  

This means that zinc is acting as the negative 
terminal of the cell, providing electrons to the 
external circuit.  The current will flow in the 
circuit opposite until one of the reactants is 
used up.

This is the principle that is used when you see 
people using lemons as a battery to charge 
their phones on TV.

Ionic equations (Seps) 
Ionic equations show the movement of ions/electrons without 
showing the spectator ions.  Spectator ions are ions that don’t 
change within the reaction. E.g.: if a sulphate ion is still a sulphate ion 
on the products – it hasn’t changed.

Within the fuel cell, you have the following reaction;

2H2  +  O2    2H2O

At the cathode: 2H2  +  4OH-    4H2O  +  4e-

At the anode: O2  +  2H2O  +  4e-    4OH-

This means that oxygen is being reduced (gains electrons) and 
hydrogen is being oxidized (loss of electrons).  Oxidation and 
reduction happen simultaneously, this is known as a redox reaction.

Hydrogen Fuel Cells (Seps)
Hydrogen fuel cells provide an alternative to 
burning fossil fuels.  They cause less pollution but 
they are highly flammable and difficult to store.

Fuel cells work differently to chemical cells in that 
they need to be supplied with continuously with a 
fuel and oxygen.   This will allow the fuel cell to 
produce a voltage.

Inside the fuel cell, hydrogen is oxidized 
electrochemically. This allows for the reaction to 
take place at a lower temperature.  The fuel is not 
combusted and the cells only produce water.

Chemical cells and batteries (Seps)
A chemical cell converts chemical energy into 
electrical energy.  More than one cell is called a 
battery.  There are two types of chemical cell; 
rechargeable and non-rechargeable.

Non-rechargeable cells will produce a voltage until 
the chemicals inside are used up.  Once this happens 
it will not work and will need to be recycled.

Rechargeable cells/ batteries can be recharged many 
times.  An electrical current is passed through the 
cell. This works by reversing the chemical reactions to 
be used again.

Voltage (Seps)
The voltage of a cell is affected by the 
metals used inside it.

Metals tend to lose electrons to form 
ions. If two different metals are dipped in 
a salt solution and are connected by a 
wire, the more reactive metal will lose 
electrons. This is a simple cell.

The bigger the difference in the 
reactivity of the two metals, the bigger 
the voltage produced.

E.g. aluminium and zinc = small voltage 
as they are close on reactivity series.
By aluminium and copper = larger 
voltage as they are further apart.

Advantages & Disadvantages of Fuel 
Cells (Seps)

Advantages
o Do not need to be electrically 

recharged
o No pollutants are produced
o Can be a range of sizes for different 

uses

Disadvantages
o Hydrogen is highly flammable
o Hydrogen is sometimes produced for 

the cell by non-renewable means
o Hydrogen is difficult to store

How to dispose of cells/batteries

Cells/batteries must be taken to a waste 
disposal site for batteries.  Some 
supermarkets have them or the local 
waste disposal service run by your 
council.   The dry cells are prone to 
leaking over a period of time which can 
be harmful.

The first mass-produced cells (Seps)
The first mass-produced cells were similar to 
this diagram,  a zinc-carbon dry cell.  This 
diagram represents cell that produces a 
voltage of 1.5V.  It cannot be recharged.  It is 
prone to leaking if left in the appliance.  
These cells should always be disposed of in a 
recycling center.

Other cells can be recharged and used more 
than once.  The recharging process, the 
battery is connected to a power supply that 
reverses the chemical reactions.
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Year 11 Chemistry: Organic Chemistry (Seps only) 

Alkenes
Alkenes are a C=C double-bonded hydrocarbon, with the general formula CnH2n.

Alkenes are unsaturated hydrocarbons.  This means that the double bond can break and allow other elements or 
molecules to bond to it.  This is called an addition reaction.

 

Alcohols
Uses of alcohols is common in a lot of products.  Ethanol is the main source in alcohol.  It is made 
by fermenting sugars from plant material with yeast and it is also becoming popular as an 
alternative fuel.

Glucose   ethanol  + carbon dioxide 
C6H12O6   2C2H5OH  + 2CO2

It can also be made on an industrial scale.
 

Combustion and Alkenes
Alkenes can combust; however, they rarely combust completely and 
tend to undergo some incomplete combustion.

When they burn in air they burn with a smoky yellow flame.  Alkenes 
will release less energy per mole compared to alkanes.  This means 
that alkenes are not used for fuels.

Alkenes can react with water vapour to produce alcohol.  This is 
called a hydration reaction.  The type of compound produced 
contains a hydroxyl group (-OH) this compound is an alcohol.  This 
reaction requires a high temperature of around 300◦C and a catalyst.

Alkenes are able to react with hydrogen in an addition reaction 
called hydrogenation.  This requires a catalyst.

Alkenes will also react with group 7 elements, known as halogens.  
The reaction is called a halogenation reaction.  It is when an alkene 
reacts with a halogen and an alkyl halide is produced.  This is how 
the bromine test works. 

Alkenes have a C=C double bond.  This is known as its functional 
group.  This can break to form an addition reaction 

Combustion of alcohol
Alcohols are flammable and burn with a clean 
blue flame. 

2C2H5OH  + 3O2  2CO2  +  3H2O

Reaction with Sodium
Alcohols react similar to that of water, the 
sodium will effervesce, it will produce hydrogen 
gas and the sodium will get smaller.   The 
reaction is not as rigorous as that in water. 

2Na  +  2C2H5OH   2C2H5ONa + H2 

Oxidation of alcohol 
You can oxidise alcohol using chemical oxidizing 
agents such as potassium dichromate (VI).  
Alcohol will oxidise to a carboxylic acid when 
boiled with acidified potassium dichromate (VI)

C2H5OH  + 2[O]  CH3COOH  + H2O 

Alcohols will also oxidise if exposed to the air; 
that’s why wine or beer tastes of vinegar if they 
are left open too long.

Carboxylic acids 
Forms an acid solution when they dissolve in water and form a weak acid.  A weak acid is when 
the H+ ions only partially ionise.

A carboxylic acid can react with alcohol to make an ester.  Normally H2SO4 is used as a catalyst.

Ethanoic acid +  ethanol  ethyl ethanoate + water
CH3COOH  +  C2H5OH   ⇌⇌      CH3COOC2H5  + H2O

Esters 
Esters form a distinct smell, most are fruity and sweet-smelling, making them useful as perfumes.  
However, they are volatile.
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Polymers
Polymers are used throughout everyday life from plastics to clothing to 
cosmetics.  They are made from refined crude oil.

 

Natural Polymers
There are some natural polymers such as DNA and proteins.

Amino acids are the monomers that have two functional groups amine (NH2) 
and a carboxyl group (COOH).  These bond through condensation 
Polymerisation.

Polymerisation
You need to know about two types of polymerisation; addition and 
condensation.

Condensation 
Condensation is where there is the main 
polymer formed and a smaller molecule 
such as H2O or HCl.  You don’t need a 
C=C for this, but you do need two 
functional groups.  For example, 
polyester is made from a monomer that 
has two hydroxyl groups and another 
monomer that has two carboxylic acid 
groups.

Addition 
Addition is where there is only 
one main polymer formed.  
E.g. Ethene is a small molecule 
with a double bond.  To 
indicate it’s a polymer you add 
“poly” as a prefix, so it 
becomes poly(ethene).

The polymer could use a large number of monomers so we use the letter “n” 
to represent “any” number of monomers.

The polymer could use a large number of monomers so we use the letter “n” to 
represent “any” number of monomers when drawing out polymers.

Key Vocabulary Definition Contextual Sentence

Chemical Analysis Vocab

Pure
A pure substance is one that is made up of just one 
substance, either an element or a compound.

Bottled water is not pure, it is a mixture of several ions and 
compounds.

Fixed Point The melting or boiling points of pure substance.
The melting and boiling points of an element or compound 
are called its fixed points.

Formulation
A mixture that has been designed to produce a useful 
product. 

Paint is a formulation, it contains a pigment, a binder and a 
solvent that work together.

Mobile Phase
When the solute is more attracted to the solvent and 
moves up the chromatogram. A solute is dissolved in the solvent during the mobile phase.

Stationary 
Phase

When the solute is more attracted to the paper so stops 
moving up the paper.

A solute is no longer dissolved in the solvent and is deposited 
on the paper in the stationary phase.

Retention 
Factor

A ratio, calculated by dividing the distance a solute travel 
up the paper divided by the distance the solvent travels.

Retention factor can be used to identify a solute if the 
solvent.

Precipitate
When an insoluble solid is formed from the reaction of 
aqueous solutions.

When the teacher mixed the solutions, a white precipitate
formed in the beaker.

Crude Oil & Organic Vocab

Fermentation
the reaction in which the enzymes in yeast turn glucose 
into ethanol and carbon dioxide. Wine and beer is made by the process of fermentation

Functional 
group

an atom or group of atoms that give organic compounds 
their characteristic reactions The functional group of an alkene is the double C=C.

Homologous
a group of related organic compounds that have the same 
functional group Methane, ethane, propane and butane are homologous

DNA
a molecule that encodes genetic instructions for the 
development and functioning of living organisms/ viruses Every living organism contains DNA

Monomer
small reactive molecules that react together in repeating 
sequences to form a very large molecule (a polymer) Lots of monomers link together to form a polymer

Polymer
a substance made from very large molecules made up of 
many repeating units A polymer is made from crude oil

Nucleotides
the basic repeating units, or monomers, that join together 
to form DNA A monomer of DNA is called a nucleotide

The Atmosphere 

Atmosphere the relatively thin layer of gases that surround planet Earth The atmosphere is a mixture of gases.

Carbon 
footprint

the total amount of carbon dioxide and other greenhouse 
gases emitted over the full life cycle of a product, service or 
event

We need to reduce our carbon footprint  to save the planet

Particulate
small solid particle given off from motor vehicles as a result 
of incomplete combustion of its fuel Carbon particulates cause global dimming

global dimming

a process that reduces the amount of sunlight reaching the 
Earth’s surface. It is caused by particulates in the 
atmosphere reflecting light back into space before it can 
reach Earth

Global dimming reduces the visibility in large cities.
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The Current Atmosphere

Over the last 200 million years, the proportions of gases in 
the Earth’s atmosphere has stabilised.  See the pie chart 
above.  

Approximately four-fifths (80%) of the atmosphere is 
nitrogen and one-fifth (20%) is oxygen.
There are some noble gases in the atmosphere, the most 
abundant is argon, but there is also a small amount of neon, 
krypton and xenon.

Nitrogen 78%

Oxygen 21%
Argon 0.9%

Carbon Dioxide 0.4%

Other                     

Year 11 Chemistry: The Earth’s Atmosphere
How did the oxygen levels increase over time?
Around 2.7 billion years ago the first carbon-based organism 
formed; algae.  It is believed that it first produced oxygen, 
through the process of photosynthesis.  As the organisms 
evolved, the levels of oxygen increased.  This led to more 
complex life forms developing. 

 

This history of the Atmosphere
There are lots of ideas about how the Earth and atmosphere 
formed based on some evidence found.  These are called 
theories.  Scientists use theories when there is a lack of 
evidence to say what really happened.  No one was around 
4.6 billion years ago to take photos and write it all down!!!

One theory is that intense volcanic activity release gases, 
such as CO2, CH4, H2O and N2 into the atmosphere, which is 
similar to Mars or Venue now.  It is thought that there was 
little/no oxygen.

From this, as the Earth started to cool down, the water 
vapour (H2O) would condense and fall to the ground to 
make the oceans.  It is also believed that comets brought 
more water to the Earth.

The CO2 in the atmosphere would have dissolved in the 
oceans, this then led to carbon-based organisms forming 
and oxygen being produced over time, in the process of 
photosynthesis.  This contributed to the increasing the 
oxygen levels.

How did the carbon dioxide levels decrease over time?
There are a few ways that carbon dioxide was reduced over 
time;

1. Carbon dioxide dissolved in the water (oceans).  

2. A lot of carbon dioxide become locked-up in the Earth’s 
Crust.  The dissolved carbon dioxide (CO2) produced 
carbonate compounds, that formed a precipitate, what 
we know today as limestone, a sedimentary rock. The 
chemical name for limestone is calcium carbonate.

3. Plants absorb carbon dioxide during the process of 
photosynthesis.  Any lifeforms that relied on plants fell 
to the bottom of the seabed and were trapped under 
layers of sand and mud, over time and under a lot of 
pressure and heat, and an environment where there 
was no oxygen, it was turned into fossil fuels.   

Greenhouse Gases: how it warms the Earth
1. UV radiation from the Sun reaches Earth
2. Some Infra-Red re-radiated back into space
3. A portion doesn’t reach space and is absorbed by 

greenhouse gases.
4. These gases re-radiate the Infra-Red radiation back to 

Earth.
5. This warms the Earth’s surface.

Meet the greenhouse gases?
Greenhouse gases is a term used for a group of gases that 
absorb energy radiated by their surface.

The main greenhouse gases are: 
o Carbon dioxide (CO2) 
o Methane (CH4) 
o Water Vapour (H2O)
Others can include (extra info) 
o Chlorofluorocarbons (CFCs)
o Nitrous oxides (NOx)

Evidence of greenhouse gases
Over the last 200 years, there is an increase in the volume of 
CO2 produced.  This is mainly due to the advances in 
technology and the use of fossil fuels.  CO2 has been locked-
up in fossil fuels for millions of years, but as we burn it, it 
releases CO2.

Methane gets into our atmosphere from swamps and rice 
fields. Methane is also produced from grazing cattle and 
from decomposing waste (poop).  

Landfill sites are another source that produces methane, 
from the rotting food waste.  This has increased over the 
years due to the population increasing.

Scientists use “hard” evidence to link the levels of CO2 with 
the climate and any changes.  One source of evidence is the 
ice cores from Greenland, which have trapped gases over 
time.  These can be dated and analysed for changes.

But remember it is difficult to predict with complete 
certainty the effects on the climate due to greenhouse 
gases, however, the evidence is showing trends which can be 
used to suggest the future effects.
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Year 11 Chemistry: The Earth’s Atmosphere

The consequences of rising levels of greenhouse gases
We are already seeing the start of the consequences of 
climate change;

o Winters are getting shorter
o Rising sea levels: the ice caps are melting and this is 

expanding the warmer seas.  
o Flooding of low-lying land.
o Increase coastal erosion (so islands could disappear)
o Increasing spurts of extreme weather conditions, such as 

severe storms.
o Changes in rainfall: temperature/volume/distribution.  

This could impact communities that produce food and 
less food will be produced.

o More wildlife becoming extinct, and the fast change in 
climate puts stress on the ecosystems.

Climate Change 
Climate change is the long-term shifts in temperature and 
weather patterns.  These changes can be natural or man-
made.

Below is a graph that shows the surface temperature since 
1880.  This shows climate change.  When considering the 
evidence, use a reputable source. This was taken from the 
University of Berkeley in USA.

Burning fossil fuels
There are two types of combustion: complete and 
incomplete combustion.  Complete combustion happens 
when there is plenty of oxygen for fuel to burn. 

Pentane + oxygen  carbon dioxide + water
C5H12 + 8O2   5CO2  + 6H2O

Incomplete combustion happens when there is not enough 
oxygen to burn fully.  The products for this can be CO, H2O 
and / or carbon solids.  

Ethane + oxygen  carbon monoxide + water 
2C2H6  + 5O2     4CO  +  6H2O  

Why can’t we just stop using fossil fuels?
Reducing greenhouse gases in the atmosphere 
relies mainly on reducing the use of fossil fuels, 
using alternative sources of energy and conserving 
energy.

Most economies of developed countries rely on 
fossil fuels and putting strategies in place to 
reduce this will cost money and take time to set 
up.

However, the changes are necessary because of 
the potential risks arising from global climate 
changes, such as sea levels rising and threats to 
food production.

What can we do?
We can reduce our carbon footprint.  Reduce the amount of 
carbon dioxide we produce on a day-to-day basis.

What is a carbon footprint?
The carbon footprint of a product, service or event is;
the total amount of carbon dioxide and other greenhouse 

gases emitted over its full life cycle. 
When companies are making a new product, they have to 
consider how much carbon dioxide/ greenhouse gases it will 
produce by making, transporting, using and recycling the 
product.  

Other ways to reduce the carbon footprint
Electricity companies can use carbon capture & 
storage, using the waste product CO2 from 
burning fossil fuels and capturing CO2 produced 
and storing it underground in porous rock.  
However, it may increase electricity bills by 
roughly 10%.

Methane could decrease if more people ate plant-
based meals, reducing the need for as many 
cattle.  It also allows for more efficient use of the 
land to grow crops.

Car sharing / using public transport/walking will 
minimize the use of fuel for cars.

Why is incomplete combustion so bad?
Carbon monoxide is a poisonous gas. 

It’s a colourless and odourless gas that can kill.   It works by binding to 
the haemoglobin in your red blood cells and prevents oxygen from 
being carried around your body to your cells.

Carbon particulates (solids) irritate the lining of your lungs, this could 
make pre-existing conditions worse, like asthma.  There are also links 
that it can cause cancer.  The particulates also cause global dimming 
where the sun’s rays are blocked out and reduce visibility.

Burning fuel in a car
This can produce what is known as nitrogen oxides with a general 
formula of NOx.

This happens when oxygen and nitrogen come together in a hot 
environment, like a car engine and there is enough activation energy 
to cause a reaction. 

The NOx compounds can react with UV light in the atmosphere and 
produce photochemical smog, mainly in densely populated areas.

NO and NO2 are toxic and can trigger asthma attacks, they can also 
react with water to form nitric acid, and form acid rain.

Also when you burn fuel there are impurities in the hydrocarbons, 
such as sulphur.  When this is released, sulfur reacts with the oxygen 
to form sulfur dioxide, which can then dissolve in rainwater to form 
acid rain.  This can damage forests, and plants and erode buildings.  It 
can then react further to form sulfur trioxide.

Some scientists predict, based on evidence and research,  
that global warming may increase the Earth’s average 

temperature by as much as 5.8 ͦͦC by the year 2100.  This 
would have a huge impact on the climate
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Sustainability
Sustainability is about meeting the needs of current society, without endangering 
the ability of future generations to meet their needs.

Finite resources are resources that are being used up faster than they can be 
replaced, so if you can carry on using them, they will run out.  Fossil fuels  (coal, oil 
and natural gas) and limestone are examples of finite resources.

Renewable resources are resources that can be replaced at the same rate at which 
that is used up.  Crops, wool, silk, rubber and wood are all examples of renewable 
resources.

Natural resources from the Earth
We rely a lot on resources from the Earth to meet our needs for food, clothing, shelter, 
fuel and materials.  Resources are classed as finite and renewable resources.

Food: water, Fruit, vegetables, crops and meat
Shelter: Wood, limestone and sand
Fuel: Crude Oil that produces propane, petrol and diesel that we use for transport
Materials such as metal ores from the Earth’s crust.

Scientists are used for developing and advancing technology to assist with agriculture and 
industrial processes to meet the growing population demands in a sustainable way. 

Water
Water is a vital resource.  It is used as a raw material for agriculture 
and in industry, such as solvents and coolants and its also used in 
washing, cleaning and for drinking. Most water supplies in the UK are 
source of fresh water (e.g. lakes, reservoirs, rivers or groundwater 
aquifers). 
Safe drinking water is known as potable water. This means that it has 
been treated to remove any impurities from it.  The impurities such 
as minerals (dissolved salts) or microorganisms are found naturally in 
the ground, and can be harmful for human consumption.

How to purify salty water
Most water in the UK is 
fresh water, however, 
there are countries that 
don’t have any freshwater 
supplies.  Therefore, salt 
water is treated using 
processes such as 
distillation or 
desalination.   Distillation 
is expensive due to the 
energy costs needed 
therefore most countries 
use desalination.

Desalination 
Desalination uses reverse osmosis 
through a semipermeable membrane 
that removed the NaCl particles from 
the salt water.

Treating waste-water
Waste water is water that has been used, normally in homes, that go down the sink/ shower/ bath/ 
toilet.  It all enters a large sewer with waste from other houses/businesses/factories.  This is named 
sewage.  This waste water needs to be treated to make it safe before it can re-enter the environment. 
This process can be seen below;

Required Practical: Water Distillation

You can test the “pure” water you distil using several methods 
to see if it is pure.  Remember, pure means that there is only
 one substance present.
• Measure the boiling point.  Pure water boils are 100 Cͦ
• Test the pH value
• Burn a sample in a flame.  Any Sodium will produce an 
      orange/yellow flame.



28

Year 11 Chemistry: Using the Earth’s Resources 
Haber Process (Separates)
Scientists find new ways in producing synethic methods 
of to replace natural materials.  One such product is 
Ammonia, NH3, which is an important gas product. 
Mostly used in agriculture as a fertaliser.  It is 
synthesised in industry by the Haber Process.  The 
reaction is reversible, which means it can reach dynamic 
equilibrium. 
The nitrogen used comes from the air.  The hydrogen 
used usually comes from a reaction between methane 
(natural gas) and steam.

nitrogen + hydrogen ⇌⇌ ammonia
N2(g) + 3H2(g) ⇌⇌ 2NH3(g)

3 parts hydrogen and 1 part nitrogen are passed into a 
reactor.  The mixture is:

• pressurised to between 100 and 300 
atmospheres

• heated to 450 °C 
• passed over an iron catalyst

Then the reaction mixture is cooled and ammonia in the 
mixture liquifies and is collected.  Nitrogen and hydrogen 
that are unreacted are recycled back into the reactor.

The properties of polymers depend on what monomers they are
made from and the conditions under which they are made.

Thermosoftening
polymers Soften or melt easily

when heated
because the

intermolecular
forces between the

chains are weak.

Thermosetting 
polymers Contain crosslinks

(strong covalent
bonds) between

chains so they do not 
soften or melt easily.

High density
polyethene Made using very  

high pressures and a 
trace of

oxygen.  
Polymer chains are
randomly branched 

and can’t pack 
closely together 
resulting in a low

density.
branched

Low density  
polyethene Made using a  

catalyst at 50°C and  
a slightly raised  

pressure. Made of  
straight chain  

molecules which are  
closely packed,  

stronger and more  
dense.

Straight chain

Gases are 
compressed            

(100 to 300 atm)

3
H2

N2

Reactor

450 °C
Fe catalyst

reactants

NH3 (l) collectedLiquified NH3

Unreacted H2 and N2 
recycled

Changing the conditions (Separates)
The forward reaction is exothermic.

Increasing the temperature will favour the reverse 
reaction (endothermic reaction).  The equilibrium will 
shift towards the left to reduce the temperature.
The yield will decrease.

Decreasing the temperature will favour the forward 
reaction (exothermic reaction).  The equilibrium will 
shift towards the right to increase the temperature.
The yield will increase.

However, if the temperature if too low, the rate of both 
the forward and reverse reactions will be too slow to 
be economically viable.

Polymers and their properties (Separates) 

Fertilisers (Separates)
Fertilisers are that supply essential minerals to crops 
for optimal growth and crop yield.  Fertilisers usually 
consist of soluble salts. Essential minerals and elements 
are nitrogen, potassium, phosphorus, calcium, 
magnesium and sulfur.  The concentration of these 
important elements in the soil decreases over time.  
Soils with insufficient levels of these ions for the next 
crop planting can be replenished by adding fertilisers.

Examples of Fertiliser Compound

N

Ammonium nitrate NH4NO3

Ammonium sulfate (NH4)2SO4

Urea CO(NH2)2

N & P Ammonium phosphate (NH4)3PO4

K Potassium chloride KCl
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Rusting (Separates)
For iron to rust, both air and oxygen are needed. Providing a barrier between iron either air 
(oxygen) and water protects the iron from rusting.

Iron + oxygen + water  hydrated iron(III)oxide

Tube A tests to see if air alone makes iron rust. Tube B tests to see if water alone will make 
iron rust. Tube 3 tests to see if air and water will make iron rust. 

Rusting is only observed in tube 3 illustrating that both air and water are needed for iron to 
rust.  Sacrificial protection provides protection against rusting. The iron needs to be attached 
to a more reactive metal (galvanising it). Zinc is a stronger reducing agent than iron, so it has 
a stronger tendency to form positive ions by giving away electrons. As the zinc atoms lose 
electrons they become oxidised.  Therefore, any water or oxygen reacts with the zinc instead 
of the iron  (protecting the iron from oxidation).

Finite 
resource 

A non-renewable resource used by humans that has a limited supply 
e.g. coal.

Renewable
resources

A resource used by humans that can be replenished e.g. trees. If not 
managed correctly, the resource may decrease.

Potable water Water that is safe to drink. Has low levels of dissolved salts and 
microbes.

Fresh water Water that has low levels of dissolved salts. Rain water is an example 
of fresh water but sea water is not.

Pure water Only contains water molecules, nothing else.

Desalination A process that removes salt from sea water to create potable water. 
Expensive as it requires a lot of energy.

Sewage Waste water produced by people. Contains potentially dangerous 
chemicals and large numbers of bacteria.

Reverse 
osmosis Uses membranes to separate dissolved salts from salty water.

Natural 
resource

Natural resources have formed without human imput, includes 
anything that comes from the earth, sea or air (e.g.
cotton).

Synthetic 
resource Synthetic resources are man made

Aerobic With oxygen

Anaerobic Without oxygen

Sustainable
development

Using resources to meet the needs of people today without
preventing people in the future from meeting theirs.

Life cycle
assessment

A life cycle assessment looks at every stage of a product’s
life to assess the impact it would have on the environment.

Subjective
judgement Judgement based on a person’s opinion and/or values.

Phytomining Plants are used to absorb metal compounds from the soil
as part of the metal’s extraction.

Bioleaching Use of bacterial to convert metal compounds in ores into
soluble metal compounds which can then be extracted.

Leachate A solution produced from bioleaching

Alloys (Separates)
Alloys are harder than pure metals because the regular layers are distorted by differently 
sized atoms and therefore cannot slide.
Pure iron is too soft for it be useful in its pure form. Steel is an alloy of iron which contains 
carefully controlled quantities of carbon so that it’s the hardness is controlled.

Glass (Separates) 
The most common form of glass is Soda Glass which is made by heating a mixture of sand 
(SiO2), limestone (CaCO3) and sodium carbonate  (soda) at 1500°C. As it cools down the glass 
turns into a solid. Different types of glass exist depending on the amounts of each of the 
reactants; borosilicate glass involves an extra compound B2O3. Atoms are arranged irregularly. 
It is transparent, brittle, has a high melting point, keeps its shape (not flexible).
Ceramics
Wet clay is moulded into the desired shape, then heated in a furnace to  1000oC.  Used in 
bricks, tiles, crockery, and bathroom furniture. Atoms are held together in a giant covalent 
lattice, generally in a  regular pattern. It is hard but brittle and make good electrical insulators.
Composites
Materials made from two or more different materials, with one material acting as a binder for 
the other material, reinforcing it. Usually, fibres or fragments of one material are held in a 
‘matrix’ (network of atoms) by the other. Glass-ceramic composites are very hard and tough 
(not brittle).  Fibreglass (polymer-ceramic) is a low-density, tough, flexible material- e.g. used 
in kayaks, plywood, carbon fibres and cement are other examples
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Extracting copper from copper-rich ores (Higher) 
Copper ore is a finite resource that is in danger of running out. 
There are two main methods in extracting copper.

1. Sulfuric acid is used to produce copper sulfate solution 
before extracting the copper metal.

2. “Smelting” (roasting) the copper ore to a high temperature in 
a furnace to produce impure copper.  

The impure copper will then need to go through the process of 
electrolysis to make pure copper. Electrolysis is a costly process 
due to the amount of energy (electricity) needed. 
 

Extracting copper from low-grade ores
Due to the limited amount of copper, scientists have 
developed methods to extract copper from poor sources.

1. Bioleaching use bacteria to produce an acidic solution 
called leachate which contains copper ions.  This can be 
harmful to the environment as it produces a toxic 
substance.  The process used a displacement reaction 
with iron, which is a more cost-effective way to produce 
copper from leachate.

2. Phytomining uses plants.  The plants absorb the copper 
compounds found in the soil.  The copper ions build up 
in the plant’s leaves.  The plants are dried and burnt in a 
furnace.  The ash is collected and dissolved in acid 
(hydrochloric or sulfuric) and then the copper is then 
extracted by electrolysis or through a displacement 
reaction with iron 

Life Cycle Assessments (LCA)
An L.C.A or Life cycle assessment is an evaluation of all the resources used for the whole of a product’s life.  It assesses the 
environmental impact of the products.  Data is available for the use of energy, water, Earths resources as well as the waste 
products that are produced.

What do we evaluate in an L.C.A?
For our product, for example a plastic bag, we must evaluate each stage in its life.  The five main stages are;

For each stage you need to think about how much it affects the environment, how much CO2 is produced, what 
raw materials are being used, transport/fuel used, and whether it be reused, recycled or will it end up in landfill?

 

Reduce, Reuse & Recycle
There are social, economic and environmental issues associated with exploiting the Earth’s limited resources of raw 
materials such as metal ores and crude oil.  The environmental impact of products can be reduced by reusing the product. 
For example, glass bottles can be crushed and melted to produce different glass products. Whereas some materials can be 
recycled e.g., metals. Metals can be recycled by melting and recasting or reforming into different products. Recycling uses 
less energy than mining and extracting.

Recycling, reusing and reducing products have advantages and disadvantages.
Advantages 
• Few resources such as mines and quarries are needed to remove raw, finite resources from the ground – such as copper.
• Crude oil, which is used to make plastics does not need to be extracted.  This avoids using processes such as fractional 

distillation and cracking which require a lot of energy.
• In turn, the number of greenhouse gases would reduce as you reuse and recycle other products, which produces a lot 

fewer greenhouse gases.

Disadvantages
• Recycling requires the collection and transportation of goods, which will have some impact on CO2 production.
• Sorting and reusing metals can be difficult as the use depends on purity for example high-grade copper is needed for 

electrical goods. 

Raw 
materials Manufacture Transport Use Disposal

Reuse

Recycle

Use
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Year 10 Chemistry: Energy Changes (Seps) 

So what’s happening in the diagram above?

An electrical cell made from zinc and copper.  
The electrons flow from the more reactive 
metal (which is zinc) to the less reactive metal 
(copper).  

This means that zinc is acting as the negative 
terminal of the cell, providing electrons to the 
external circuit.  The current will flow in the 
circuit opposite until one of the reactants is 
used up.

This is the principle that is used when you see 
people using lemons as a battery to charge 
their phones on TV.

Ionic equations (Seps) 
Ionic equations show the movement of ions/electrons without 
showing the spectator ions.  Spectator ions are ions that don’t 
change within the reaction. E.g.: if a sulphate ion is still a sulphate ion 
on the products – it hasn’t changed.

Within the fuel cell, you have the following reaction;

2H2  +  O2    2H2O

At the cathode: 2H2  +  4OH-    4H2O  +  4e-

At the anode: O2  +  2H2O  +  4e-    4OH-

This means that oxygen is being reduced (gains electrons) and 
hydrogen is being oxidized (loss of electrons).  Oxidation and 
reduction happen simultaneously, this is known as a redox reaction.

Hydrogen Fuel Cells (Seps)
Hydrogen fuel cells provide an alternative to 
burning fossil fuels.  They cause less pollution but 
they are highly flammable and difficult to store.

Fuel cells work differently to chemical cells in that 
they need to be supplied with continuously with a 
fuel and oxygen.   This will allow the fuel cell to 
produce a voltage.

Inside the fuel cell, hydrogen is oxidized 
electrochemically. This allows for the reaction to 
take place at a lower temperature.  The fuel is not 
combusted and the cells only produce water.

Chemical cells and batteries (Seps)
A chemical cell converts chemical energy into 
electrical energy.  More than one cell is called a 
battery.  There are two types of chemical cell; 
rechargeable and non-rechargeable.

Non-rechargeable cells will produce a voltage until 
the chemicals inside are used up.  Once this happens 
it will not work and will need to be recycled.

Rechargeable cells/ batteries can be recharged many 
times.  An electrical current is passed through the 
cell. This works by reversing the chemical reactions to 
be used again.

Voltage (Seps)
The voltage of a cell is affected by the 
metals used inside it.

Metals tend to lose electrons to form 
ions. If two different metals are dipped in 
a salt solution and are connected by a 
wire, the more reactive metal will lose 
electrons. This is a simple cell.

The bigger the difference in the 
reactivity of the two metals, the bigger 
the voltage produced.

E.g. aluminium and zinc = small voltage 
as they are close on reactivity series.
By aluminium and copper = larger 
voltage as they are further apart.

Advantages & Disadvantages of Fuel 
Cells (Seps)

Advantages
o Do not need to be electrically 

recharged
o No pollutants are produced
o Can be a range of sizes for different 

uses

Disadvantages
o Hydrogen is highly flammable
o Hydrogen is sometimes produced for 

the cell by non-renewable means
o Hydrogen is difficult to store

How to dispose of cells/batteries

Cells/batteries must be taken to a waste 
disposal site for batteries.  Some 
supermarkets have them or the local 
waste disposal service run by your 
council.   The dry cells are prone to 
leaking over a period of time which can 
be harmful.

The first mass-produced cells (Seps)
The first mass-produced cells were similar to 
this diagram,  a zinc-carbon dry cell.  This 
diagram represents cell that produces a 
voltage of 1.5V.  It cannot be recharged.  It is 
prone to leaking if left in the appliance.  
These cells should always be disposed of in a 
recycling center.

Other cells can be recharged and used more 
than once.  The recharging process, the 
battery is connected to a power supply that 
reverses the chemical reactions.
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Year 11 Physics: Electromagnetism Knowledge

Only Iron, Cobalt, Nickel and Steel are magnetic materials.
A magnet can exert a force on another nearby magnet. Magnets 
have two poles:
• a north pole
• a south pole

Magnets

Magnetic field-  
A region where a 

force is felt.
It can be found 
using plotting 
compasses or 

iron fillings

Current Carrying Wire

When a current 
flows in a wire, it 

creates a 
circular mmaaggnneettiicc  

ffiieelldd around the wire

Solenoid
A ssoolleennooiidd consists of a 

wire coiled up into a 
spiral shape. The small 
magnetic fields caused 
by the current in each 

coil add together to 
make a stronger 
magnetic field.

Electromagnets
A solenoid with an iron core 
is called an electromagnet. 

Increase the strength by:-
• Increasing turns 
• Increasing PD
• Adding an iron core

Electromagnets are used in 
devices such as electric bells, 
and door locks that can be 
controlled remotely.

The Motor Effect (Higher)

MMoottoorr  EEffffeecctt--  A 
wire carrying a 
current creates 
a mmaaggnneettiicc  ffiieelldd. 
This can interact 

with another 
magnetic field, 
causing a force 
that pushes the 

wire at right 
angles. 

Permanent Magnet- 
A magnet that has a permanent magnetic field

Induced Magnet
 A magnet that only has a magnetic field when within the 

magnetic field of a permanent magnet

CCaallccuullaattiinngg  tthhee  mmoottoorr  eeffffeecctt  ffoorrccee  ((HHiigghheerr))
ffoorrccee  ==  mmaaggnneettiicc  fflluuxx  ddeennssiittyy  ××  ccuurrrreenntt  ××  lleennggtthh

FF==BB II ll

•F is force in newtons (N)
•B is magnetic flux density in tesla (T)
•I is current in amperes - also referred to as amps (A)
•l is length in metres (m)

FFlleemmiinngg’’ss  lleefftt  hhaanndd  rruullee  --  HHiigghheerr

•The first is lined up with magnetic 
field lines pointing from north to 
south

•the second finger is lined up with 
the current pointing from positive to 
negative

•the thumb shows the direction of 
the motor effect force on the 
conductor carrying the current
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Year 11 Physics: Electromagnetism Knowledge

A coil of wire carrying a current in a magnetic 
field experiences a force that tends to make it 

rotate. This effect can be used to make an electric 
motor.

Electric Motors (Higher)

Starting from the position shown in the diagram of 
the ddcc  mmoottoorr:

1. current in the left hand part of the coil causes 
a downward force, and current in the right 
hand part of the coil causes an upward force

2. the coil rotates aannttiicclloocckkwwiissee because of the 
forces described above

3. the momentum of the motor carries it on 
round a little

4. a sspplliitt  rriinngg  ccoommmmuuttaattoorr changes the current 
direction every half turn.

5. current flows in the ooppppoossiittee direction 
through the wire in the coil.

6.  each side of the coil is now near the opposite 
magnetic pole

Loudspeakers (Seperates)

Alternating current supplied to the 
loudspeaker creates sound waves in the 
following way:

1. A ccuurrrreenntt in the coil creates a mmaaggnneettiicc  ffiieelldd
2. The eelleeccttrroommaaggnneettiicc field interacts with the 
ppeerrmmaanneenntt  mmaaggnneett  generating a ffoorrccee, pushing 
cone outwards
3.The ccuurrrreenntt is made to flow in the ooppppoossiittee 
direction
4. The mmaaggnneettiicc  ffiieelldd  rreevveerrsseess
5. The ffoorrccee on the cone now pulls it back in
6. Repeatedly aalltteerrnnaattiinngg the ccuurrrreenntt  ddiirreeccttiioonn  
makes the cone vibrate in and out
7.the cone vviibbrraattiioonnss causes are ssoouunndd  wwaavveess

Transformers (Seperates)
A ttrraannssffoorrmmeerr is a device that can change the PPDD  
or vvoollttaaggee of an alternating current:
•a step-up transformer increases the voltage
•a step-down transformer reduces the voltage

When a transformer is working:
1. a primary voltage drives an aalltteerrnnaattiinngg  

ccuurrrreenntt through the primary coil
2. the primary coil current produces a mmaaggnneettiicc  

ffiieelldd, which changes as the current changes
3. the iron core increases the strength of the 

magnetic field
4. the changing magnetic field iinndduucceess  aa  cchhaannggiinngg  

ppootteennttiiaall  ddiiffffeerreennccee  in the secondary coil
5. the induced potential difference produces an 

aalltteerrnnaattiinngg  ccuurrrreenntt  in the external circuit

Transformer Calculations (Seperates)

Loudspeaker (Seperates)

The NNaattiioonnaall  GGrriidd carries electricity around Britain. 
The hhiigghheerr the ccuurrrreenntt, the ggrreeaatteerr the eenneerrggyy  
ttrraannssffeerrrreedd to the surroundings by hheeaattiinngg. High 
currents wwaassttee  mmoorree  eenneerrggyy  than low currents.
To rreedduuccee energy transfers to the environment, step-
up transformers to increase the voltage from power 
stations to thousands of volts, which lowers the 
current in the transmission cables. 
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Year 11 Physics: Electromagnetism Vocab  

Key Vocabulary Definition Contextual Sentence
aalltteerrnnaattoorr  an alternating current generator The alternator in the car hand failed. 

ddyynnaammoo  a direct-current generator The bike light was powered by a dynamo.

eelleeccttrroommaaggnneett  
an insulated wire wrapped round an iron bar that becomes magnetic when 
there is a current in the wire

An electromagnet is used in the lock of a car.

eelleeccttrroommaaggnneettiicc  
iinndduuccttiioonn  

the process of inducing a potential difference in a wire by moving the wire 
so it cuts across the lines of force of a magnetic field

Faraday was a pioneer in the field of electromagnetic
induction

FFlleemmiinngg’’ss  lleefftt--hhaanndd  
rruullee  

a rule that gives the direction of the force on a current-carrying wire in a 
magnetic field according to the directions of the current and the field

The physics teacher used Fleming’s left hand rule to find 
the direction of the current in the wire

ggeenneerraattoorr  eeffffeecctt  the production of a potential difference using a magnetic field A fossil fueled power station uses the generator effect.

iinndduucceedd  mmaaggnneettiissmm  
magnetism of an unmagnetised magnetic material by placing it in a magnetic 
field

The paper clip became an induced magnetic in the 
presence of a permanent magnet

mmaaggnneettiicc  ffiieelldd  the space around a magnet or a current-carrying wire Iron filings can be used to find the shape of a magnetic 
field

mmaaggnneettiicc  ffiieelldd  lliinnee
line in a magnetic field along which a magnetic compass points – also called 
a line of force

The magnetic field lines around a magnet always point 
away from the North pole, towards South pole.

mmaaggnneettiicc  fflluuxx  ddeennssiittyy
a measure of the strength of the magnetic field defined in terms of the force 
on a current-carrying conductor at right angles to the field lines 

A strong magnet has a greater magnetic flux density

mmoottoorr  eeffffeecctt  
when a current is passed along a wire in a magnetic field, and the wire is not 
parallel to the lines of the magnetic field, a force is exerted on the wire by 
the magnetic field

A motor works due to the motor effect. 

ssoolleennooiidd
long coil of wire that produces a magnetic field in and around the coil when 

there is a current in the coil
The solenoid became an electromagnet due to the 
presence of an iron core.

sspplliitt--rriinngg  ccoommmmuuttaattoorr
metal contacts on the coil of a direct current motor that connects the 
rotating coil continuously to its electric power supply

The split-ring commutator should not be confused with a 
slip-ring commutator.

sstteepp--ddoowwnn  
ttrraannssffoorrmmeerr

electrical device that is used to step-down the size of an alternating 
potential difference 

The step down transformer in the phone plug changed 
230V to 12V

sstteepp--uupp  ttrraannssffoorrmmeerr
electrical device that is used to step-up the size of an alternating potential 
difference

The step-up transformer in a power station changed 
2300V to 400,000V
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Year 11 Physics (Seperates only): Space Knowledge

•The Sun lies at the centre of the Solar System
•There are 8 planets and an unknown number of dwarf planets which orbit the Sun

• There are 4 rocky planets: Mercury, Venus, Earth and Mars
• There are 4 gas planets: Jupiter, Saturn, Uranus and Neptune

•Some planets have moons which orbit them
• Moons are an example of natural satellites

•Artificial satellites are man-made and can orbit any object in space
• The International Space Station (ISS) orbits the Earth and is an example of an 

artificial satellite
•Asteroids and comets also orbit the sun
•An asteroid is a small rocky object which orbits the Sun
•Comets are made of dust and ice and orbit the Sun in a different orbit to those of planets

Our Solar System Lifecycle of stars

Similar size to our Sun 

Much Larger than our Sun 

Object moves in a circle: -
• Constant speed, changing direction = A change in velocity = acceleration
An object will only accelerate if a resultant force acts on it. 
• Resultant force is the centripetal force that acts towards the middle of the circle.
• Gravitational attraction provides the centripetal force needed to keep planets and all 

types of satellite in orbit.

Orbital Motion

Start of the Universe Expanding Universe  

Red Shift: The further 
away a galaxy is, the more 

red-shifted its light is

CMBR: remains of the 
thermal energy from the 
Big Bang, spread thinly 

across the whole Universe 

Big Bang Theory- Universe 
began as just a single point, 
then expanded.

Steady State Theory 
Expanding but maintaining 
a constant average density, 
with matter being 
continuously created.

Red Shift 

The Future of the Universe

Big Crunch: Universe 
expands and then rapidly 

contracts
Big Tear: Universe expands 

and then tears apart
Big Freeze: All matter 
eventually runs out of 

energy 

Dark Energy: Matter is 
moving away faster than it 

should.
Dark Matter: Galaxies are 
rotating faster than they 

should   

Wavelength of light 
is stretched: 

Galaxies are moving 
away
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GCSE Paper 1 Religion 
Islam Practices 
1. Five Pillars 
2. Ten Obligatory Acts 
3. Shahadah
4. Salah
5. Zakah
6. Sawm
7. Hajj
8. Eid            
9. Ashura

1. The Five Pillars 
The 5 most important duties for all Muslims, the key to living a good 
Muslim life.

Shahadah – Declaration of Faith
Salah – Prayer
Zakah – Charity
Sawm – Fasting
Hajj- pilgrimage
There are followed by both Sunni and Shia Muslims, though Shia 
Muslims also incorporate them into the 10 Obligatory Acts.

2. The Ten Obligatory Acts 
Shia Muslims combine the five pillars with some additional duties
• Salah – Prayer
• Zakah – Charity
• Sawm – Fasting
• Khums – 20% income tax, half goes to charity, half to six Shi’a leaders
• Hajj- pilgrimage
• Jihad- Struggle to maintain the faith and defend Islam.
• Amr-bil Maruf – encouraging what is good.
• Nahi Anil Munkar – discouraging what is wrong
• Tawallah- To be loving towards the friends of God, including 
Muhammad and the Imams.
• Tabarra – disassociating with the enemies of God.

They include the Shahadah, but as a part of Salah.

3. Shahadah 
This is a declaration of faith, a statement which all Muslims should 
believe in.
Sunni
• To become a Muslim, a person only has to sincerely recite the 
Shahadah in front of Muslim witnesses. The Shahadah is recited many 
times in their life – from the first words they hear to the last (where 
possible)
• It is the foundation of all the other pillars and the Islamic faith
Shia
• Shia Muslims Add ‘and Ali is the friend of God’
• This shows that Ali is the true successor of Muhammad.
“There is no God but Allah and Muhammad is the prophet of Allah”

4. Salah 
Sunnis are required to pray five times 
a day, from sunrise to sunset, Fajr – 
just before sunrise, Zuhr – just before 
midday, Asr – afternoon, Maghrib – just 
after sunset, Isha- Night
Shia Muslims pray three times a day, 
combining sunset and night prayers and 
midday and afternoon.
Ra’kah – Prayer prostrations (different 
movements completed during prayer)
How do they prepare?
• Muslims must be spiritually clean 
before they pray.
• This is achieved by a ritual washing 
called Wudu
Direction of prayer
• Must be facing the holy city of Mecca.
• Mosques have a Mihrab, which shows 
the direction of prayer.
Prayer in a  mosque
• A special carpets, set out the space for 
prayer.
• Prayers are led by an Imam.
• Men and women pray in separate 
spaces.
• “Pray to me and I will hear your prayer”
Jummah: This is the prayer that is done 
collectively by Muslims at the Mosque on 
a Friday. It is generally the busiest day of 
prayer.
Jummah is the midday prayer on Friday.
All Muslims males are supposed to 
attend on this day.

Tier 3 Vocab
Wudu The Islamic 

procedure for 
cleansing parts of 
the body before 
prayer 

Jummah 
Prayer 

Prayers in the 
Mosque that take 
place on a Friday. 

Khums 20% of any profits 
made my Muslims 
which they donate to 
charity to help those 
in need. 

 Pilgrimage A special journey 
made for a religious 
reason 

Holy War A war that is 
declared by a 
religious leader 
in support of a 
religious cause. 
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5. Zakah 
Zakah is a charitable donation, or 
an alms giving, done by all Muslims. 
Though all  Muslims pay Zakah some 
make additional payments as well.
Zakah: For Muslims who have savings, 
it is compulsory to give 2.5% of their 
savings to the poor.It is seen a purifying 
their money and showing thanks to Allah 
and a sign of unity and support amongst 
the faith.
Khums - 20% tax paid by Shi’a Muslims. 
It is split between religious leaders and 
the poor. Sadaqah: Any other donation 
made to charity outside of Zakah and 
Khums.
“Those who eat while their brother goes 
hungry is not one of us.”

6. Sawm
Fasting from dawn until dusk during Ramadan, one of the Five Pillars of Islam. Completed 30 days. Involves no food, drink or 
sexual activity. 
• This shows a Muslims dedication towards Allah, but also helps them to understand how others feel if they are going without 
food.
• During this time many Muslims pay their Zakah, as they remember those who are struggling.
• It is performed to remember the Night of Power where Muhammad received the Qur’an, and was fasting. Some Muslims are 
not required to fast. For example, if they are too young, old, ill or pregnant. 
“Those who believe, fasting is prescribed to you.”

7. Hajj                                                                
This is a pilgrimage to Makkah that all Muslims need to make once in their lives. Makkah is the holy city within Islam, and 
the birth place of the Prophet.
• Muslims where white outfits, known as an Ihram. This shows equality between all.
• They circle to Kaaba seven times to show harmony of all Muslims
• They walk between the hills of Safa and Marwa, and drink the holy Zam Zam water.
• They stand on Mount Arafat and pray, where Muhammad stood and gave his final sermon
• They throw pebbles at the pillars at Mina, this represents driving away the devil, as Ibrahim threw rocks at the devil.
“Pilgrimage to the house is a duty.”

8. Eid
Eid-ul-Fitr: It marks the end of Ramadan, means breaking of the fast. It thanks God for the strength to complete the fast and 
for providing wisdom and guidance as it the Quran was revealed during this month. It is marked with a feast, normally with 
family and friends. Gifts of new clothes are common to represent a fresh beginning.

Eid-ul-Adha: Also known as the festival of sacrifice. It lasts for four days and remembers Ibrahim, who was willing to sacrifice 
his son for God. A goat is killed and its meat is split between you, your family and the poor and needy.

9. Ashura 
Ashura is a festival celebrated by both Sunni and Shia Muslims, but for different reasons, and it is more important to Shia 
Muslims

Shia:: This is the day of remembrance for Hussein, one of the 12 Imams after Muhammad, and the Grandson of Muhammad. 
Hussein was captured in battle, and was executed along with all his men. He refused to bow down to save himself. Shia 
Muslims remember his sacrifice by re-enacting the battle, silent prayer and some even whip or hit themselves on the head 
with a sword, to represent the blood spilt that day. Shia Muslims in the UK often give blood as a way to spill blood but help 
other people.

Sunni:: This is a festival that marks the day Noah left the Ark and Musa left Egypt with the slaves. People wear black and don’t 
play any music.



38

H
IS

T
O

R
Y

Year 11 History
Spring Term- America and the bust years

The 
emergency 
banking act

Confidence in Americas banking system was at a low. FDR temporarily 
closed all banks and had them inspected. Only honest, well-run banks with 
enough cash would give out loans and reopened. People started to put 
their money back in their accounts. Banks started to lend money to well run 
businesses which would create jobs as businesses expanded.

The 
Economy act

All government employees' pay was cut by 15% saving nearly $1 billion.

The beer act Prohibition ended, putting gangsters out of business. The government 
could raise money by taxing alcohol.

Opposition to the new deal

The Rich • To pay for the New Deal FDR raised taxes for the rich, which angered them.

Business people • Many business owners didn’t like the way the New Deal agencies 
'interfered' with business and gave more rights to workers.

The Supreme 
court

• America's highest court ruled that the AAA was illegal.
• It said that giving help to farmers was a matter for state governments, bit 

the federal governments.
• Declared many of the NRA codes illegal.

Republicans • Believed in ideas like 'laissez- faire' and 'rugged individualism'.
• Were horrified by the way the New Deal dominated lives.
• Some said Roosevelt was behaving like a dictator and making the 

government too powerful.

Huey Long –
Louisiana 
politician

• Suggested an alternative 'Share Our Wealth'.
• All fortunes over $ 5 million would be confiscated and shared out.
• Every family would receive $5000, free education.
• His ideas were radical, but he was popular.

Francis 
Townsend

• Retired doctor – wanted everyone to retire at 60 to give younger people 
job opportunities.

Charles Coughlin • Set up the 'National Union for social justice' which aimed to provide work 
and fair wages for everyone.

• However, he made speeches attacking Jewish people and trade unions. His 
support declined.

AAA (Agricultural 
Adjustment 

Agency) paid 
farmers to 

produce less. 
Food prices rose 

and farmers' 
incomes 

increased.

TVA (Tennessee 
Valley Authority) 

Provided work 
building dams 

and power 
stations along 
the Tennessee 

River area.

HOLC (Home 
owners Loan 
Corporation) 
Gave loans to 

people 
struggling to 

pay their 
mortgages.

NRA (National 
recovery 

administration) 
encouraged workers 
to work out a code 
of fair conditions 

and pay. Gave 
workers the right to 

join a union. .

CCC (Civilian 
conservation 
corps) Jobless 

18-25 year 
olds were put 
to work in the 
countryside.

The 
Alphabet 
Agencies

The effectiveness of the New Deal

The New Deal
In the first 100 days of FDR's presidency, Americans saw more action being taken to end 
the depression than they had seen since it began. The 'laissez-faire' attitude of the 
previous presidency was over.

FCA (Farm Credit 
Administration) 
lent money to 
farmers who 

couldn't pay loan 
repayments.

FERA (Federal 
Emergency 

relief agency) 
$500 million 
was given to 
states to help 
the homeless.

CWA (Civil works 
administration) 

Provided 
temporary jobs 

for 4 million 
people, building 
schools, airports 

and roads.

New Deal was effective New Deal was not effective

• Social security act 1935 was Americas first 
system of social welfare.

• The New Deal created jobs.
• The number of Bank failures dropped.
• Gross National Product rose from 1933 to 41
• The alphabet agencies provided work for 

many skilled and unskilled workers.
• Measures were introduced to help raise the 

price of crops and help farmers.
• 200,000 African-Americans got jobs in the 

CCC.
• Government loans were provided to help 

American Indians.

• Unions were still treated with suspicion
• There was still severe poverty in much of 

rural America.
• The New Deal did not seek to end 

discrimination
• Many American Indians still lived in 

poverty and suffered discrimination
• Women still faced discrimination.
• Some argue that the New Deal interfered too 

much in citizens' lives and wasted money on 
work programmes.
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Year 11 History
Spring Term- America and post WWII

Popular culture in the 1930s
The term popular culture refers to the common ideas and behaviour of a 
particular group or country at a particular time in history. This could be the 
music they listened to, the films or television shows people watched and 
the books they read.

America and WWII
• America followed a policy of Isolationism after the first world war, keeping out the affairs of other countries. Instead, 

the USA concentrated on building up its economy and strong trade links.
• In October 1937, FDR said peace-loving nations should break off relations with aggressive nations. It was clear that he 

was referring to Germany, Italy and Japan, which had been taking over other nations.
• When war broke out America supported Britain and France. FDR was concerned about Japan's aggressiveness.
• In November 1939, the USA began to help Britain and France against Germany:

• The cash and carry plan – America sold Britain and France US weapons, which created valuable production 
jobs at a time of rising unemployment.

• Lend lease: From March 1941, America started to 'lend' weapons to Britain. The USA struck a similar deal 
with the USSR when Germany attacked it in June 1941.

Cinema
• Over 100 million people went 

to the cinema each week.
• Musicals (42nd street), 

comedies staring Charlie 
Chaplin, Walt Disney 

cartoons and historical 
dramas (Gone with the wind) 

were popular.

Comic books
• Appeared in the early 

1930s, but popularity 
soared after the publication 

of action comics (1938), 
which included Superman.

• Comics were bright, cheap 
and provided an escape into 

the world of adventure.

Literature
• Authors such as Erskine, 

Caldwell, John Steinbeck and 
James T Farrell wrote about 
the Great Depression and 

poverty that the witnessed.

Music
• Jazz remained popular.
• Performers such as Judy 

Garland and Bing Crosby 
became famous.

• Most people listened to a 
radio or gramophone.

• Radios broadcast poetry, 
plays, news reports, live 

sport and variety and shows

The arts
The Works Progress Administration (WPA) provided work for unemployed 

artists.
• Actors were hired to put on free shows.

• Artists painted pictures for display in schools and parks.
• Writers produced guidebooks for every US state.

Weapon making
• The War production board (WPB) converted industries 

from peacetime work to war work.
• Each factory received materials it needed to produce 

most war goods in the fastest time.
• In 1943, factories produced 85,000 planes.

Women
• As millions of men joined up, women began to fill 

their place in the factories etc.
• Between 1940 and 1945, the number of women in 

work rose from 12 million to nearly 19 million. 
Women now occupied a third of all America's jobs.

Unemployment
• Unemployment dropped as America started to rearm.

• By 1941 4 million found a job in the armed forces.
• Farmers prospered because they supplied food to the 

military.
• Traditional industries like coal were boosted.

African-Americans
• In June 1941, the government set up the Fair 

Employment Practice Committee (FEPC) to help 
prevent discrimination in defence/government 

jobs.
• FEPC could not force companies but could 

recommend they didn't get government contracts.
• Around a million African-Americans fought.

The American dream
• Post war America saw an era of consumerism. Millions of Americans 

were living the American dream – the idea that anyone could succeed 
through hard work.

• Consumer goods included televisions and cars. Demand was high 
because these goods were rare during the war.

• Advertising and buy no pay later persuaded people to spend money.
• Shopping malls sold goods and were built on the outskirts of town.
• By the end of the 1950s, 9 out of 10 US households had a television, 

eight had a car and telephone and seven had a washing machine.
• America experienced a baby boom that saw 40% increase in the 

population.

Truman's fair deal
• After his death FDR was replaced by Harry Truman. Truman felt it was important for the government to help bring a 

fairer society. Truman called his plans the 'Fair Deal' . The two main issues he hoped to tackle were poverty and 
African-Americans.

• Truman raised the minimum hourly wage and cleared large areas of slums to make new affordable housing. The GI bill 
made cheap home loans available to war veterans and grants were paid for ex-soldiers to attend college.

• Trumans proposal to include a national health scheme was blocked by republicans. An attempt to improve the rights 
of African-Americans was halted when many Southern politicians voted against it.

Women after WW2
• Most women went back to traditional roles.
• Women who did not got jobs in traditional female jobs.
• Women trying to pursue a management career often 

faced discrimination.
• By 1950, the average age a woman got married was 20. 

There was a view that a woman's place was in the 
home, and she was living the American Dream if she 
had all the latest gadgets.

The rock and roll generation
• The bombing economy meant many parents could 

financially help their children. Children no longer had 
to get a job to support the family so many finished 
school and went to college.

• Rock and roll music became popular. Many 
older people viewed it as dangerous and linked it to 
teenage crime and gang culture.

• Teenagers spent between $10 -$15 a week.
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Year 11 History
Spring Term- America and post WWII

The growing fear of communism
• A US government group (the HUAC or House of Representatives Un-

American Activities Committee) began searing for communists in the US 
government, in workplaces, in the media and in the movie industry.

• President Truman introduced a Loyalty programme that allowed the FBI 
to investigate all government employees and sack any security risks.

• Millions of Americans were investigated between 1947 and 1950. 
Although none were found guilty of spying, Many were forced out of 
their jobs because of the disgrace associated with their investigation.

The Civil Rights movement
• 'Civil rights' refers to equal opportunities with regards to access to employment, housing and education, as well as the 
right to vote and be free of racial discrimination.
•The Civil Rights Movement was a campaign that took place from the 1940s to the late 1960s.
•The aim was to achieve civil rights for African-Americans equal to those of white Americans.
•The Civil Rights Movement had already had some small success in the 1940s such as the 'Fair Employment Law' in 1941
and Truman's 1946 President's Committee on Civil Rights to try to eliminate segregation in American life.

Brown vs the Board of Education
• Most of America's schools were

segregated. In 1951, in Topeka,
Kansas, the father of an African-
American girl named Linda Brown
took the local education authority
(the Board of Education) to court.
He wanted his daughter to attend
her local 'whites only' school.

• He was helped in his case by the
NAACP (National Association for
the Advancement of Colored
People).

• Brown lost but appealed against
the decision to the Supreme Court.

• In May 1954, the Chief Judge
declared that every education
board had to end segregation in
schools.

• Within weeks, many cities and
towns began to 'de-segregate' their
schools. Some states refused.

• By 1956, not a single African-
American child was attending any
school where there were white
students in six Southern states.

Montgomery bus boycott
•In Montgomery, Alabama, like in many 
Southern states, buses were segregated.
•On 1 December 1955, Rosa Parks, 
an African-American woman, refused to 
move from the 'whites only' section. She 
was arrested.
• Rosa Parks was the secretary of the 
local NAACP and news of her arrest 
spread fast. Local Black community 
leaders agreed to call a boycott of all 
city buses. Church preacher Martin 
Luther King led the boycott.
• The boycott lasted many months. 
African-Americans had provided 75% of 
the bus company's business, which was 
soon in financial difficulty. King told the 
community to remain peaceful. He 
believed that non-violent protest, or 
'direct action', was the best to achieve 
equal rights.
•Almost a year later, the Supreme Court 
ruled that segregated buses were illegal. 
This was a significant victory for the Civil 
Rights Movement and for peaceful 
direct action.

Little rock nine
•In September 1957, nine African-
American pupils tried to attend 
Central High School in Little Rock, 
Arkansas.
•Arkansas had refused to de-
segregate schools and Central High
was a school for white children.
•The governor of Arkansas sent
National Guard soldiers to prevent
the black children entering the
school. A hostile crowd greeted
the children.
•The African-Americans of Little
Rock took the governor to court
and won. The soldiers were forced
to leave, and the pupils had the
right to go the school.
•By 1960, out of Arkansas’ 2
million black students, only 2500
were going to the same school as
white children.
•By 1962, there were still no black 
children attending white schools in 
Alabama, South Carolina or 
Mississippi.

A new Civil Rights law
• In 1957, a Civil Rights Act was passed giving all African Americans the right to vote, but little was done to enforce it.
• However, it showed that the government was no longer willing to accept that the states could ignore federal 

government when it came to the rights of African-Americans.
Malcolm X and the Black Power movement
Some civil rights campaigners rejected the approach of people like Martin Luther King. They felt that change was not 
happening quickly enough; millions of African Americans still faced poverty and poor education. Several organisations
promoting 'Black power' grew in the 1960s.
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Year 11 History
Spring Term- Elizabethan England

Queen Elizabeth, I reigned from 1558-1603. Her mother Anne Boleyn had been executed for treason on the orders of 
her father King Henry VIII. Her sister Queen Mary saw her as a potential threat. Elizabeth learned quickly who she 
could trust. Elizabeth was only 25 when she became queen. Her government gave her a clear structure of advisors 
and other powerful figures. Most of the power was held by a few trusted individuals in Elizabeths court. Many were 
privy councillors. The Queen could ensure support through patronage. Patronage was an important way of ensuring 
loyalty. Elizabeth could award titles, land, monopolies etc for obedience and support.

Relations with Parliament
The most challenging relationship that Elizabeth had was with parliament. Parliament consisted of bishops and nobles who sat in the House 
of Lords. 'Commoners' (MPs) sat in the House of Commons. Its role was to discuss issues and advise the queen. Responsible for passing laws 
and setting taxes. The queen could decide when to call Parliament and did not have to listen to it. But she could not ignore it completely.

Group Who had the power?

Lord 
Lieutenants

• Appointed by the queen.
• Responsible for running a particular area and for raising a militia to fight for the queen.
• Many also served on the Privy council.

Justices of 
the peace

• Several in every country.
• Responsible for maintaining order and enforcing the law.

Parliament • Made up of the House of Lords and the House of Commons.
• Had influence over tax and was responsible for passing laws.
• The queen could choose when to call parliament and was able to ignore advice.

Privy council • Responsible for the day to day running of the country, dealing with all policy areas.
• The queen could technically appoint whoever she wished, she had to appoint the most 

powerful landowners in the country, to prevent rebellion.
• If the council was united, it was almost impossible for Elizabeth to go against their wishes. 

Unity was rare in a group
• William Cecil and Francis Walsingham were two figures who served as Secretary of State.

Marriage
For a monarch, marriage was seen as an important duty. It 
was a way of cementing alliances and producing an heir.

Religion
• Many Catholics didn’t 

trust Elizabeth and 
claimed she had no 
right to be queen.

• Puritanism was seen as 
a threat. Some hoped 
to take control of the 

church.

Taxation
• The country was 

short of money. 
Elizabeth needed 

to raise taxes.
• Poverty made 

more 
tax unpopular.

Elizabeths 
problems

Succession
• Elizabeth was the last 

living child of Henry 
VIII. It was unclear who 
would succeed her.

• In 1562, she nearly 
died of smallpox. Ireland

• Elizabeth 
considered 
herself Queen 
of Ireland. In 
1559, she faced 
a major revolt 
in Ireland.

Foreign policy
• Catholic countries like Spain 

and France wanted influence 
over England and had the 

Popes support.
• The Netherlands caused 

tensions. The Protestant 
population conflicted with its 

Spanish rulers.

Mary Queen of 
Scots

• With no direct 
heir, the next 
in line was 
Elizabeth's 
Catholic 
cousin, Mary. 

For marriage Against marriage

• Create an alliance with 
a foreign country or 
guarantee the loyalty 
of a powerful English 
family.

• Produce an heir to 
continue the Tudor 
line and stop Mary, 
Queen of Scots 
becoming queen when 
Elizabeth died

• Loss of authority – by 
not marrying Elizabeth 
kept her 
independence

• Her experience of 
marriage had been 
bad. Her father had 
been married 6 times.

• Elizabeth was able to 
use the possibility of 
marriage to her 
advantage with 
foreign leaders.

Marriage and succession Saw it as Elizabeths duty to marry. By 1566 had begun to discuss it. Elizabeth banned them from talking about 
it.

Religion Most of those in Parliament were Protestants and supported Elizabeth's religious settlement. Elizabeth found 
support in Parliament to introduce laws to make life more difficult for Catholics.

Freedom of speech An MP called Peter Wentworth was arrested three times during Elizabeths reign for arguing that MPs should be 
able to speak on any matter they chose.

Crime and poverty Poverty was significant. Many MPs recognised that punishing the poor didn’t work and attempted to introduce 
new laws. They were unsuccessful until 1601 when the poor law was finally passed.

Mary, Queen of Scots MPs saw Mary as a Catholic threat. This pressure and that of the Privy council led to her execution

Monopolies Monopolies were a way for Elizabeth to maintain loyalty. In 1571, an MP called Robert Bell said they were 
unfair, and Elizabeth agreed to make a few changes.
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Tropical Rainforests: Case Study Malaysia

Malaysia is a LIC country is south-east Asia. 67% of Malaysia is a tropical rainforest with 18% of it not being interfered with.
However , Malaysia has the fastest rate of deforestation compared to anywhere in the world 

What are the causes of deforestation?

Logging Agriculture

• Most widely reported cause of 
destructions to biodiversity.

• Timber is harvested to create 
commercial items such as 
furniture and paper. 

• Violent confrontation between 
indigenous tribes and logging 
companies. 

• Large scale ‘slash  and burn’ of 
land for ranches and palm oil. 

• Increases carbon emission.
• River saltation and soil erosion 

increasing due to the large 
areas of exposed land.

• Increase in palm oil is making 
the soil infertile.

Mineral Extraction Tourism

• Precious metals are found in 
the rainforest.

• Areas mined can experience soil 
and water contamination.

• Indigenous people are 
becoming displaced from their 
land due to roads being built to 
transport products.

• Mass tourism is resulting in the 
building of hotels in extremely 
vulnerable areas.

• Lead to negative relationship 
between the government and 
indigenous tribes

• Tourism has exposed animals 
to human diseases. 

Energy Development Road Building 

• The high rainfall creates ideal 
conditions for hydro-electric 
power (HEP).

• The Bakun Dam in Malaysia is 
key for creating energy in this 
developing country, however, 
both people and environment 
have suffered. 

• Roads are needed to bring 
supplies and provide access to 
new mining areas, settlements 
and energy projects. 

• In Malaysia, logging companies 
use an extensive network of 
roads for heavy machinery and 
to transport wood.

Adaptations to the rainforest

Orangutans Large arms to swing & support in the tree canopy. 

Drip Tips Allows heavy rain to run off leaves easily.

Lianas & Vines Climbs trees to reach sunlight at canopy.

Rainforest inhabitants

Many tribes have developed sustainable ways of 
survival. The rainforest provides inhabitants with…
• Food through hunting and gathering.
• Natural medicines from forest plants.
• Homes and boats from forest wood.

Issues related to biodiversity

Why are there high rates of biodiversity?

• Warm and wet climate encourages a 
wide range of vegetation to grow. 

• There is rapid recycling of nutrients to 
speed plant growth. 

• Most of the rainforest is untouched.

Main issues with biodiversity decline

• Keystone species (a species that are 
important of other species) are 
extremely important in the rainforest 
ecosystem. Humans are threatening 
these vital components. 

• Decline in species could cause tribes 
being unable to survive. 

• Plants & animals may become extinct. 
• Key medical plants may become extinct.

Impacts of deforestation

Economic development 

+ Mining, farming and logging creates 
employment and tax income for 
government. 
+ Products such as palm oil provide valuable 
income for countries. 
- The loss of biodiversity will reduce tourism. 

Soil erosion

- Once the land is exposed by deforestation, 
the soil is more vulnerable to rain. 
- With no roots to bind soil together, soil can 
easily wash away. 

Climate Change 

-When rainforests are cut down, the climate 
becomes drier. 
-Trees are carbon ‘sinks’. With greater 
deforestation comes more greenhouse 
emissions in the atmosphere. 
-When trees are burnt, they release more 
carbon in the atmosphere. This will enhance 
the greenhouse effect. 

Sustainability for the Rainforest

Uncontrolled and unchecked exploitation can cause irreversible damage such 
as loss of biodiversity, soil erosion and climate change. 

Possible strategies include:
• Agro-forestry - Growing trees and crops at the same time. It prevents soil 

erosion and the crops benefit from the nutrients.
• Selective logging - Trees are only felled when they reach a particular 

height. 
• Education - Ensuring those people understand the consequences of 

deforestation
• Afforestation - If trees are cut down, they are replaced.
• Forest reserves - Areas protected from exploitation.
• Ecotourism - tourism that promotes the environments & conservation

Hot Desert: Case Study Sahara Desert/ Sahel desert-fringe

The Sahara desert is our largest desert – it covers a USA-sized area, stretching across many north African countries. There are 
many opportunities for economic development in the Sahara.

Distribution of the world’s hot deserts

Most of the world’s hot deserts are found 
in the subtropics between 20 degrees and 
30 degrees north & south of the Equator. 
The Tropics of Cancer and Capricorn run 
through most of the worlds major deserts. 

Major characteristics of hot deserts

• Aridity – hot deserts are extremely dry, 
with annual rainfall below 250 mm. 

• Heat – hot deserts rise over 40 degrees. 
• Landscapes – Some places have dunes, 

but most are rocky with thorny bushes.    

Climate of Hot Deserts

• Very little rainfall with less than 250 mm per 
year. 

• It might only rain once every two to three years. 
• Temperate are hot in the day (45 °C) but are 

cold at night due to little cloud cover (5 °C).
• In winter, deserts can sometimes receive 

occasional frost and snow. 

Hot Deserts inhabitants

- People often live in large 
open tents to keep cool. 
- Food is often cooked slowly 
in the warm sandy soil. 
- Head scarves are worn by 
men to provide protection 
from the Sun. 

Adaptations to the desert

Cactus • Large roots to absorb water soon after 
rainfall. 

• Needles instead of leaves to reduce 
surface area and therefore transpiration. 

Camels • Hump for storing fat (NOT water). 
• Wide feet for walking on sand. 
• Long eyelashes to protect from sand. 

Desert Interdependence

Different parts of the 
hot desert ecosystem 

are closely linked 
together and depend on 
each other, especially in 

a such a harsh 
environment. 

Opportunities and challenges in the Hot desert

Opportunities Challenges 

• Energy resources such as oil and gas in Algeria.
• Mineral resources such as phosphate, iron and copper 

are found in Morocco
• Great opportunities for renewable energy such as solar 

power in Tunisia
• The Sahara desert has attracted tourists, especially 

sandboarding and cross-desert camel rides
• Farming occurs in Egypt thanks to the Aswan Dam.

• The extreme heat makes it difficult to work outside for 
very long. 

• High evaporation rates from irrigation canals and 
farmland.

• Water supplies are limited, creating problems for the 
increasing number of people moving into area. 

• Access through the desert is tricky as roads are difficult 
to build and maintain.  

Causes of Desertification – The Sahel region

Desertification means the turning of 
semi-arid areas (or drylands) into 

deserts. 

Climate Change 
Reduce rainfall and rising temperatures 

have meant less water for plants.

Fuel Wood
People rely on wood for fuel. This 

removal of trees causes the soil to be 
exposed. 

Overgrazing 
Too many animals mean plants are 

eaten faster than they can grow back. 
Causing soil erosion. 

Over-Cultivation
If crops are grown in the same areas 
too often, nutrients in the soil will be 

used up causing soil erosion.

Population Growth
A growing population puts pressure on 
the land leading to more deforestation, 

overgrazing and over-cultivation. 

Strategies to reduce Desertification

• Water management - growing 
crops that don’t need much water. 

• Tree Planting - trees can act as 
windbreakers to protect the soil 
from wind and soil erosion. 

• Soil Management - leaving areas of 
land to rest and recover lost 
nutrients. 

• Technology – using less expensive, 
sustainable materials for people to 
maintain. i.e. sand fences, terraces 
to stabilise soil and solar cookers 
to reduce deforestation.  
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Tier 3 Vocab Definition Contextual Sentence

Agribusiness Application of business skills to agriculture. Cargill is an example of a large agribusiness company that specialize 
in agricultural and food production.

Carbon footprint A measurement of all the greenhouse gases we individually produce, through 
burning fossil fuels for electricity, transport etc.

Using electric vehicles can reduce a person's carbon footprint.

Energy mix The range of energy sources of a region or country, both renewable and non-
renewable.

The UK has a large energy mix of recyclable, renewable and non-renewable 
energy.

Food miles The distance covered supplying food to consumers. Food miles vary from person to person based on the imported goods they 
choose to buy.

Fossil fuel A natural fuel such as coal or gas, formed in the geological past from the 
remains of living organisms.

Renewable resources are an attempt to reduce the amount of fossil fuels 
used globally.

'Grey' water Wastewater from people's homes that can be recycled and put to good use. 
Uses include water for laundry and toilet flushing. Treated greywater can 
also be used to irrigate both food and non-food producing plants.

A sustainable method of water management would be to use 'grey' water.

Groundwater 
management

Regulation and control of water levels, pollution, ownership and use of 
groundwater.

A water supply management strategy that is effective in the middle east is 
groundwater management.

Over abstraction When water is being used more quickly that it is being replaced. The middle east have a depleting supply of groundwater due to over 
abstraction.

Sustainable development Development that meets the needs of the present without limiting the 
ability of future generations to meet their own needs.

Development is important but sustainable development for LIC's and NEE's is 
more beneficial for their progress.

Sustainable water supply Meeting the present-day need for safe, reliable, and affordable water, which 
minimises adverse effects on the environment, whilst enabling future 
generations to meet their requirements.

Grey water is an example of sustainable water supply.

Waterborne diseases Diseases caused by microorganisms that are transmitted in contaminated 
water. Infection commonly results during bathing, washing, drinking, in the 
preparation of food, or the consumption of infected food. E.g., cholera.

Heavily polluted waters can increase the risk of waterborne diseases such as 
cholera.

Water conflict Disputes between different regions or countries about the distribution and 
use of freshwater. Conflicts arise from the gap between growing demands 
and diminishing supplies.

Turkey, Iran and Syria are in a water conflict due to the rivers Tigris and 
Euphrates flowing through them.

Water conservation The preservation, control and development of water resources, both surface 
and groundwater, and prevention of pollution.

To sustainably use water, we can improve the supply by adopting the water 
conservation strategy.

Water deficit This exists where water demand is greater than supply. The southeast of England is in a water deficit.

Water insecurity When water availability is not enough to ensure the population of an area 
enjoys good health, livelihood and earnings. This can be caused by water 
i ffi i     li

Typically, LIC's have water insecurity due to the lack of water available for 
their population.
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Food in the UK

Growing Demand Impact of Demand

• The UK imports about 40% of 
its food. This increases people’s 
carbon footprint.

• There is growing demand for 
greater choice of exotic foods 
needed all year round. 

• Foods from abroad are more 
affordable. 

• Many food types are unsuitable 
to be grown in the UK. 

Foods can travel long distances 
(food miles). Importing food adds 
to our carbon footprint. 
+ Supports workers with an income 
+ Supports families in LICs. 
+ Taxes from farmers’ incomes 
contribute to local services. 
- Less land for locals to grow their 
own food.
- Farmers exposed to chemicals. 

Agribusiness Sustainable Foods

Farming is being treated like a 
large industrial business. This is 
increasing food production. 
+ Intensive faming maximises the 
amount of food produced.
+ Using machinery which increases 
the farms efficiency. 
- Only employs a small number of 
workers. 
- Chemicals used on farms damages 
the habitats and wildlife. 

Organic foods that have little 
impact on the environment and are 
healthier have been rising. 
Local food sourcing is also rising in 
popularity. 
• Reduces emissions by only 

eating food from the UK. 
• Buying locally sourced food 

supports local shops and farms.
• A third of people grow their 

own food.  

Significance of Water

Resources such as food, energy and water are what is needed for basic 
human development.

FOOD WATER ENERGY

Without enough 
nutritious food, 

people can become 
malnourished. This 
can make them ill . 

This can prevent 
people working or 

receiving education.

People need a supply 
of clean and safe 

water for drinking, 
cooking and washing. 
Water is also needed 
for food, clothes and 

other products.

A good supply of 
energy is needed for 
a basic standard of 
living. People need 
light and heat for 
cooking or to stay 

warm. It is also 
needed for industry.

Demand outstripping supply

The demand for resources like food, water and energy is rising so quickly  
that supply cannot always keep up. Importantly, access to these 

resources vary dramatically in different locations

1. Population Growth 2. Economic Development

• Currently the global 
population is 7.3 billion.

• Global population has risen 
exponentially this century.

• Global population is expected 
to reach 9 billion by 2050.

• With more people, the 
demand for food, water, 
energy, jobs and space will 
increase.

• As LICs and NEEs develop 
further, they require more 
energy for industry.

• LICs and NEEs want similar 
lifestyles to HICs, therefore 
they will need to consume 
more resources.

• Development means more 
water is required for food 
production as diets improve.

Resource Reliance Graph

Consumption – The act of using up 
resources or purchasing goods and 
produce. 
Carry Capacity – A maximum 
number of species that can be 
supported.

Resource consumption exceeds 
Earth’s ability to provide!

3. Changing Technology and Employment

• The demand for resources has driven the need for new technology to 
reach or gain more resources. 

• More people in the secondary and tertiary industry has increased the 
demand for resources required for electronics and robotics.

Resource Challenges

Resources are things that humans require for life or  to make our lives 
easier. Humans are becoming increasingly dependent on exploiting these 

resources, and as a result they are in high demand.

Water in the UK

Growing Demand Deficit and Surplus

The average water used per 
household has risen by 70%. This 
growing demand is predicted to 
increase by 5% by 2020. 
This is due to: 
• A growing UK population.
• Water-intensive appliances. 
• Showers and baths taken. 
• Industrial and leisure use. 
• Watering greenhouses. 

The north and west have a water 
surplus (more water than is 
required). 
The south and east have a water 
deficit (more water needed than is 
actually available). 
More than half of England is 
experiencing water stress (where 
demand exceeds supply). 

Pollution and Quality Water stress in the UK 

Cause and effects include: 
• Chemical run-off from 

farmland can destroy habitats 
and kills animals.  

• Oil from boats and ships 
poisons wildlife. 

• Untreated waste from 
industries creates unsafe 
drinking water. 

• Sewage containing bacteria 
spreads infectious diseases. 

Management Water Transfer

UK has strict laws that limits the 
amount of discharge from 
factories and farms. 
Education campaigns to inform 
what can be disposed of safety. 
Waste water treatment plants 
remove dangerous elements to 
then be used for safe drinking. 
Pollution traps catch and filter 
pollutants. 

Water transfer involves moving 
water through pipes from areas of 
surplus (Wales) to areas of deficit 
(London). 
Opposition includes:
• Effects on land and wildlife. 
• High maintenance costs.
• The amount of energy 

required to move water over 
long distances.  

The Challenge of 
Resource Management 

Unit 2c

Energy in the UK

Growing Demand Energy Mix 

The UK consumes less 
energy than compared to 

the 1970s despite a smaller 
population. This is due to 
the decline of industry. 

The majority of UK’s energy mix comes 
from fossil fuels. By 2020, the UK aims for 
15% of its energy to come from renewable 
sources. These renewable sources do not 

contribute to climate change. 

Changes in Energy Mix

• 75% of the UK’s oil and 
gas has been used up. 

• Coal consumption has 
declined. 

• UK has become too 
dependent on imported 
energy. 

Oil Gas Renewable

Nuclear Coal Other

2009 2020

Energy in the UK (continued)

Significance of Renewables Exploitation 

+ The UK government is investing 
more into low carbon alternatives. 
+ UK government aims to meet 
targets for reducing emissions. 
+ Renewable sources include 
wind, solar and tidal energy.
- Although infinite, renewables are 
still expensive to install. 
- Shale gas deposits may be 
exploited in the near future 
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New plants provide job 
opportunities. 
Problems with safety and 
possible harm to wildlife. 
Nuclear plants are expensive.
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 Locals have low energy bills.

Reduces carbon footprint. 
Construction cost is high. 
Visual impacts on landscape. 
Noise from wind turbines. 
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Option 2: WATER

Water security is when people have good access to enough clean water to sustain 
well-being and good health. Water insecurity is when areas are without sufficient 

water supplies. Water Stress is when less than 1700m³ is available per person. 

Human Physical

• Pollution caused from human and 
industrial waste being dumped into 
people's water sources.

• Poverty prevents low-income 
families affording water.

• Limited infrastructure such as a 
lack of water pipes and sewers.

• Over-abstraction is when more 
water is taken than is replaced. 

• Climate needs to provide enough 
rainfall to feed lakes and rivers. 
Droughts affect supply if water. 

• Geology can affect accessibility to 
water. Permeable rock means 
sourcing water from difficult 
aquifers, whereas impermeable 
allows water to run-off into easily 
collected basins.  

Impact of Water Insecurity

Food production Industrial output

The less water available for irrigating 
crops the less food that will be 

produced. This could lead to starvation.  

Manufacturing industries depend 
heavily on water. A severe lack of water 

can impact economic output. 

Disease and Water Pollution Water conflict

Inadequate sanitation systems pollutes 
drinking water causing diseases such as 

cholera and typhoid. 

Water sources that cross national 
borders can create tensions and even 

war between countries. 

Increasing Water Supply

Water diversion - Involves diverting 
water to be stored for longer periods. 
Often water is pumped underground to 
prevent evaporation. 
Dams and Reservoirs - Dams control 
flow and storage of water. Water is 
released during times of water deficit.
Water transfer – includes schemes to 
move water from areas of surplus to 
areas of deficit. 
Desalination – Involves the extraction 
of salt from sea water to produce fresh 
drinking water. 

C.S. Lesotho Highland Water Project

Lesotho is a highland country 
dependent on South Africa. Lesotho  

has water surplus due to high rainfall. 

Advantages
• Provides 75% of Lesotho’s GDP.
• Provides water to areas of 

drought in South Africa. 

Disadvantages 
• Dams displaced 30,000 people.
• Destruction to key ecosystems.  
• 40% lost through pipe leakages. 

Sustainable Water Supply

Ensures water supplies don’t cause 
damage to the environment whilst 
also supporting the local economy.

Water conservation - Aims to reduce 
the amount of water wasted. 
Groundwater Management - Involves 
the monitoring of extracting 
groundwater. Laws can be introduced. 
Recycling and ‘Grey’ Water - Means 
taking water that has already been 
used and using it again rather than 
returning it to a river or the sea.  This 
includes water taken from bathrooms 
and washing machines. 

C.S. NEE - The Wakel River Basin

A project in India that aims to improve 
water use by encouraging greater use 
of rainwater harvesting techniques. 

How does the project work?
• Provides ‘taankas’ that store 

water underground. 
• Small dams called ‘johed’ interrupt 

water flow and encourages 
infiltration. 

• Villages take turns to irrigate their 
fields, so water is not overused.

• Maintained by farmers so it is 
entirely sustainable. 

• Greater education for awareness. 
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