
‘Learning is not attained by chance, it must be sought for with ardor and attended to with diligence.’
Abigail Adams

Year 10

Knowledge Organiser
Summer Term

Name:

… Changing lives



Knowledge
AO1 Develop ideas 

through 
investigations,
demonstrating critical 
understanding
of sources.

AO2 Refine work by 
exploring ideas,
selecting and 
experimenting with
appropriate media, 
materials,
techniques and 
processes.

AO3 Record ideas,
observations and
insights relevant to
intentions as work
Progresses.

AO4 Present a personal 
and meaningful
response that realises
intentions
and demonstrates 
understanding
of visual language.

Assessment Objectives

GCSE ART AQA Year 10 art and design

Vocabulary
AO1 Critical 

Understandin
g
https://www.bbc.co.uk
/bitesize/guides/zwk8
2nb/video

Looking closely at how 
artists and designers 
communicate ideas, feeling 
and beliefs through their 
work. Your knowledge of 
the work of others should 
help you to develop your 
ideas, and this influence 
should be clear in your art.

AO1 Sources
https://www.bbc.co.uk
/bitesize/guides/z2hp3
k7/video

This is what inspires your 
art. The work of artists, the 
built environment, the 
natural world, music, 
literature, history, religion, 
traditions, politics etc.

AO2 Refine
https://www.bbc.co.uk
/bitesize/guides/zymtv
9q/video

Making small improvements 
to your work after 
evaluating. Experimenting 
with different materials and 
techniques appropriate to 
your idea as your work 
progresses. 

AO2 Media Materials used to create a 
work of art.

AO2 Techniques The way you use media.

AO2 Processes The way you do something.

AO3 Record
https://www.bbc.co.uk
/bitesize/guides/z8sv9
7h/video

Capturing your ideas 
(drawings, photographs, 
sketches, collected images, 
objects, materials, 
annotation)

AO4 Personal
Response

Belonging to or affecting 
you rather than anyone else. 
How you feel about your 
artwork.

Skills/Techniques
Drawing

Tone

Photography

Researching Artists

Developing ideas

Collage

Annotation 

Sketchbook Presentation

Painting

Ink Wash

Resources
Still Life Ideas https://www.stu

dentartguide.co
m/articles/still-
life-drawing-
ideas

Iain MacArthur
(Illustrator) 

https://www.iain
macarthur.com/
animals

ROA
(Street Artist)

https://www.str
eetartbio.com/a
rtists/roa/

Ernst Haeckel
(Biologist) 

https://mymode
rnmet.com/erns
t-haeckel-art/

Wolfgang 
Tillmans
(Photographer)

https://publicdel
ivery.org/wolfga
ng-tillmans-still-
life/

Michael Craig 
Martin
(Painter)

https://gagosian.
com/exhibitions/
2014/michael-
craig-martin-
hong-kong/

In the unit ‘Organic vs Mechanic’ we will examine both the natural and man-made worlds, working from 
animals, anatomy, tools, objects, machinery and mechanical forms to develop accuracy in our drawing. We 
will learn a variety of different skills and techniques that will help make us stronger artists. We will choose 
sources that inspire us, decide what materials we want to use and create skilful and meaningful outcomes. 

https://www.bbc.co.uk/bitesize/guides/zwk82nb/video
https://www.bbc.co.uk/bitesize/guides/z2hp3k7/video
https://www.bbc.co.uk/bitesize/guides/zymtv9q/video
https://www.bbc.co.uk/bitesize/guides/z8sv97h/video
https://www.studentartguide.com/articles/still-life-drawing-ideas
https://www.iainmacarthur.com/animals
https://www.streetartbio.com/artists/roa/
https://mymodernmet.com/ernst-haeckel-art/
https://publicdelivery.org/wolfgang-tillmans-still-life/
https://gagosian.com/exhibitions/2014/michael-craig-martin-hong-kong/






Using the correct art vocabularyCOLOUR:
Primary Colour
Secondary Colour
Tertiary Colour
Complimentary
Hue – is a compound colour in which 
one of the primary colours 
predominates.
Tint –is the dominant colour in a 
mixture of colours and white.
Bright
Dark
Dull
Pale
Blended – mixed
Cold – unfriendly, chilling, depressing
Warm – cosy, comfortable, cheerful
Contrasting –striking,  different
Earthy – autumn colours, 
Flamboyant – showy
Harmonious – pleasing, agreeable
Intense – strong feeling, deep
Mellow – ripe, soft, matured
Muted – subdued, quiet
Natural – found in nature, simple, 
pastel
Raw – lacking finish, natural state
Refined – elegant, polished, pure

PATTERN:
Decorative
Diagonal
Embellished
Floral
Flowing
Formalised - definite, precise shape
Geometric – regular shape found in 
maths
Horizontal
Incised – cut into the surface
Irregular – uneven, not regular
Organic
Repeat

TONE:
Dark
Light
Middle
Broken – Many different tones 
within an area
Contrasting – Dramatic change from 
light to dark
Flat – smooth or plain
Graduating
Regulated – controlled variation
Smooth
Uniform – constant, flat, uniform

SUBJECT MATTER: what a picture / work 
of art is about.
Abstract – free, imagined, unreal
Buildings – any man-made structure
Fantasy – dream like, imaginary
Figurative – with people in it
Interiors – inside of a building
Landscape – scenery
Mythological – about traditions / stories
Portrait
Religious – about religion
Seascape – sea scenery
Still-life – picture of non-living things e.g.; 
flowers
Townscape /cityscape

COMPOSITION:
The arrangement, and relationship of colours, 
shapes, tones etc. 
Angular – jagged or pointed
Balanced – agreeable arrangement
Broken – different colours put side by side
Circular
Continuous
Flowing – fluent
Rounded – well balanced
Symmetrical 



Using the correct art vocabularyTEXTURE:
Flat
Raised
Rough
Shiny / Lustrous
Silky
Smooth
Uneven
Frosted – like rough ice
Glazed – glossy, smooth, shiny
Rugged – rough, uneven 
Spotted – pitted, many small 
hollows

ATMOSPHERE:
Angry – raging, cross, turbulent
Calm – tranquil, quiet, serene
Dark – gloomy, evil, atrocious, mysterious, 
wicked, sullen, cheerless, sad
Exciting – rousing, provocative
Flat – boring, dull, lifeless, sluggish
Light – delicate, fine, free, airy, spacious
Loving – warm, romantic, cosy, kind
Melancholy – sad, tearful, depressing, 
pensive
Sombre – serious, dark, gloomy
Still
Stimulating – exciting, energetic
Stormy – violent, agitatedLINE:

Bold
Broken
Feathery
Fine
Flowing
Fluent
Hard
Heavy
Sensitive
Soft
Swirling
Vigorous

FORM:
Line, Tone, Shape to add depth and  volume.
Curvaceous – rounded , curved
Geometric – regular, mathematical shapes
Hard – definite, firm, severe, harsh, ugly
Heavy – weighty, serious, forceful, clumsy, dull, 
overcast, tedious, gloomy
Light – delicate, fine, spacious, airy, bright
Linear – long and narrow, like a line
Monumental – massive, paramount, great
Natural – simple, life-like, unaffected
Rounded
Sculptural
Spatial – wide, expansive

Think about Line, Tone, Form, Colour, Pattern, Composition, Texture and Subject 
matter:
What have I done? Is it a painting? Is it a drawing? Is it a sculpture? Is it your own work or a copy of someone 
else's?
How have I done it? Try to describe how you have done your work step by step. Include all key points!
How have I done it/ What have I learned? Have you learned about a new artist? New skills? Why did you 
choose that artists?
What materials/medium have I used? Paint, pencil, collage, mixed media........
What have I done well? Try to list at least 5 things!
What could I improve on / what would I change if I could do I again? Think about what went wrong and why? 
How would you do it differently next time?  



Year 10 Business Knowledge Organiser

Business Ownership Types – Revision Recap

Sole Trader Partnerships Franchise

Definition Individual who owns and runs their own 

business

Is where 2 to 20 people own the business When a company buys the rights to trade 

under an existing name

Control Is with the individual who owns the 

business

‘Sleeping partners’ invest but do not run, 

partners that run share control

‘Deed of Partnership’ outlines responsibilities

Stores is owned and run by owner with 

control at the franchisor

Decisions Owner can decide working hours, what to 

do with profit & who to employ

Each partner shares in decision making Between franchisee and franchisor depending 

on contract

Liability Unlimited – they are responsible for 

everything. They could lose their home 

and assets

Partners have unlimited liability Franchisor is liable

Setup Easy with little capital (money) required Partners invest their own money together Easy to set up a long as the franchisor agrees

Benefits All profit goes to you

Easy to setup

You are the boss

All competitors can’t see your accounts

Highly motivated

Risks & Responsibilities are shared

More specialist skills

Simple & flexible

Competitors can’t see your accounts

Easier to raise finance than sole trader

It is still your own business

Franchisee gets advice, support and training

No industry expertise is required in most 

cases

Easier to build a customer base

Drawbacks Unlimited liability

Limited Finance

Difficult to find cover if you are ill

Few specialist skills – buy in expertise

Unlimited liability

Arguments can occur between partners

If partner dies, resigns or goes bankrupt the 

partnership dissolves

Trust becomes significant element between 

partners

Have to pay substantial initial fees and 

ongoing royalties

Profit is shared with franchisor

Need to earn more profit

Damage to name impacts on all associated

Example Newsagents Solicitors, Accountants McDonalds



Year 10 iMedia Knowledge Organiser



Year 10 Summer GCSE Drama Knowledge Organiser

1. Key words to practice spelling
Transition Naturalistic
Facial expression Non-Naturalistic
Body language Proxemics
Narration Choral speech
Thought-track Dynamics
Characterisation Spass
Rehearsal Humour
Slow motion Juxtaposition
Physical Theatre Gestus
Dynamics Gestic
Physicality Archetype
Symbolism
Conscience Alley
Cross-cutting
Communicate
Stimulus
Intention
Style
Genre
Stanislavski
Emotion Memory
Circles of Attention
Tempo-Rhythm
Given Circumstances
Frantic Assembly
Brecht
Direct address
Exaggeration

The Crucible
Puriton
Arthur Miller
Religion
Lighting effects 
Sound effects 
Design
Interpretation
McCarthyism
Witch Hunt
Communism
Society
Character
Tradition
Emotions

4

Useful 
links

3

1 2

McCarthyism
The Crucible was written in direct response to his own 
experiences in front on the Un-American Activities Committee. 
This committee had been formed in 1938, to test the loyalty of 
government employees but later, under the leadership of Senator 
Joseph McCarthy, the committee became notorious for hounding 
people from all walks of life to find out if they were Communists. 

McCarthy had got it into his head that two hundred and fifty 
Communists had infiltrated the State Department. These 
interrogations were frenzied and emotional; people brought up 
in front of the Committee were accused and, if they pleaded 
innocence, were then asked to prove their loyalty to the U.S.A. by 
giving the names of anyone they knew who may be a secret 
Communist. 

In this way suspects were drawn in from all areas of life, 
particularly the artistic community - writers, actors, directors and 
so on. They were sometimes named out of jealousy or simply 
because a name had to be said before you were released, so you 
simply plucked names out of the air - well-known names. 

Those accused were thrown into prison and interrogated many 
times in an attempt to break them down, gain a confession or the 
names of other suspects Arthur Miller was named. He never 
forgot what it was like to be interrogated; the frightening fact of 
his interrogators’ conviction of their own rightness; and the 
insistence that he should betray others to prove his innocence 
and good citizenship. 







Ferrous metals
Ferrous metals are never 100% iron as iron is too soft to use on its own, so other 
elements are mixed with it.

You can easily identify a ferrous metal as iron corrodes (rusts), so anything with rust 

on the surface (oxidation) must contain iron. Also, iron has magnetic properties.
Material Properties Common uses Made up 

from

Mild steel ● Good tensile 

strength

● Good 

toughness

● Corrodes 
easily

Used for many products 

such as:

● PC carcasses (body 

frames)

● Xboxes, etc

● Fences

● Signs

● Structures e.g. 

bridge

● Iron

● 0.1-

0.3% 

carbo

n

High-carbon 

steel
(or tool steel)

● Tough

● Hard

● Can be 

brittle

Tools such as:

● Saw blades

● Drill bits

● Tap and die

● Iron

● 0.5-

1.5% 

carbo

n

Stainless 

steel

● Corrosive 

resistant 

(doesn’t rust)

● Tough

● Medical instruments

● Cutlery

● Iron

● Nickel

● Chrom

ium

Cast iron ● Good 

compressive 

strength

● Drain and manhole 

covers

● Engine blocks

● Iron

● 2-6% 

carbo

n

Metals Knowledge organiser

Types of metal

Metals generally fit into 2 categories:

● Ferrous metals

These contain iron. This means that they are magnetic 

and will rust (unless they have corrosive resistant 
properties e.g. stainless steel)

● Non-ferrous metals do not contain iron

And the subcategory:

● Alloys (these are made up of ferrous and non-ferrous metals)

WJEC Engineering Pg 1 of 3
For material property key words, see your material 
properties knowledge organiser.

Key word Definition

Oxidisation When a metal containing iron reacts 
with oxygen in the air. Rust on the 
surface of a metal is evidence of this.

(When rust is present on the surface, 
oxidisation has occurred)

Fabricate To shape and join materials to make a 
product

(Mild steel is easy to fabricate using 
many different methods such as 
welding)

Extract To remove from something else. Metals 
are extracted from the earth by 
digging them up.

Refine Metals are refined by separating them 
from others into a pure metal.

Corrosion The breaking down of a metal due to 
chemical reactions e.g. rust. This 
causes its physical appearance to 
change.

(To corrode/is corrosive/ corrosion is 
visible by the evidence of rust)

Tarnish When a surface loses its 
colour/brightness/shine (e.g. silver 
tarnishes easily so needs polishing)

Galvanise The process of coating a ferrous metal 
with zinc to protect it against corrosion



Metals Knowledge organiser WJEC Engineering

Non-ferrous metals
Non-ferrous metals do not contain iron. They have different properties and many different uses. Non-ferrous 
metals mostly have a much greater resistance to corrosion than ferrous metals and are not magnetic. 

However, as they are not as common as iron (except aluminium), non-ferrous metals tend to be a lot more 

expensive to refine from their ore. They are also more expensive to fabricate compared to iron.

Standard forms
Metals are ordered in the shape 
required for manufacturing. 

The most common metal forms 

ordered are extrusions. These are 

a fixed sectional shape that is 
continued for a long as desired:

Pg 2 of 3

Material Properties Common uses Made up from

Aluminium ● Light

● Soft

● Malleable

● Corrosion resistant

● Non-toxic

● Polishes well

● Good for alloys

● Products used outside

● Aircrafts

● Ladders

● Aluminum

Lead ● Ductile

● Malleable

● Heavy

● Roofing

● Batteries

● Lead

Copper ● Good electrical and heat 

conductor 

● Ductile

● Piping

● Electrical wiring
● Copper

Gold ● Soft

● Malleable

● Tarnish/corrosion resistant

● Good conductor of electricity

● Jewellry

● High-end stereo 

connections

● Circuit boards contact 

points

● Gold

Brass ● Hard

● Corrosion resistant

● Musical instruments

● Ornamental products

● Copper

● Zinc

Titanium ● High strength

● High corrosion resistant

● Low density

● Ductile

● High shine (lustre)

● Aircrafts

● Spacecrafts

● Missiles

● Prosthetic limbs

● Titanium

● Often alloyed 

with other 

metals

Zinc ● High corrosion resistance

● Good conductor

● Very weak

● Poor strength to weight ratio

● Low melting point

● Used to galvanise other 

metals (such as iron)

● Batteries

● Zinc

Round tube 

section

L channel/ 

angle 

section

U channel 

section

Square tube/ 

box section

Square 

section

Round 

section

Chamfered 

section

Bar

Sheet



Alloys
An alloy is a mixture of elements that usually have a metal as the main part (parent metal).
Alloys were developed to create different properties than those available in pure metals. By 

heating up and mixing different metals you can create new metals with different properties.

Finishes

Origin
Metals come from ores which are naturally occurring 
rocks that contain metals.
Iron ore is used to make iron and steel.
This material source is non-renewable, meaning that 
once it has been mined it can not be replenished 
and will eventually run out.

Some metals are more difficult to extract from the 
earth and other metals they are mixed with. This can 
make them much more expensive to extract and 
refine.

Metals Knowledge organiser WJEC Engineering Pg 3 of 3

Material Properties Common uses Made up from

Brass ● Hard

● Corrosion resistant
● Musical 

instruments

● Ornamental 

products

● Copper (parent)

● Zinc

Bronze ● Harder

● More corrosion resistant

● Easier to melt and cast

● Axe heads

● Statues

Bronze age: 2500-

800 BC

● Copper (parent)

● Tin )

Stainless 
Steel

● Corrosive resistant 

(doesn’t rust)

● Tough

● Medical 

instruments

● Cutlery

● Iron (parent)

● Nickel

● Chromium

Duralumin ● Lightweight

● Strong

● Extremely corrosion 

resistant

● Car parts

● Air craft parts

● Aluminium 

(parent)

● Copper

● Magnesium

● Magnese

Plastic dip coating GalvanisingAnodising Powder coatingBlueingPainting Enamelling

Used mainly on 

steel. Metal is 

heated and 

dipped into plastic 

powder. Good for 
anti corrosion and 

a range of colours 

for aesthetics.

Aluminium is 

placed in an acid 

bath and an 

Electric current is 

passed through 
and coloured dye 

added.

Creates a 

barrier for 

corrosion 

resistance. Is 

prepared first 
with a primer. 

Needs regular 

maintenance

Steel is heated 

then dipped in oil. 

This creates a 

anti-corrosion 

layer which is 
usually blue/black 

in colour

Similar to dip 

coating but the 

powder is sprayed 

on. This is used 

more in industry 
and mainly for 

white goods e.g. 

washing machines.

A ferrous metal is 

coated in a thin layer 

of zinc to protect it 

from corrosion. Use on 

street lights and 
fences. Has a durable 

and speckled finish.

High temperatures 

are used to melt 

glass onto a 

metallic surface for 

corrosion resistance 
and aesthetic 

appeal. Used for 

the tin mug and 

jewellery.

Finishes are applied to surfaces to protect them and/or improve the aesthetics 

(e.g. colour, shine etc). Sometimes they are used to add texture (e.g. for grip)

Alloying agents
Modern Engineers use different alloys to change the 
properties of materials.
These are commonly used alloying elements in 
modern-day practice and what properties they  can 
ann to an alloy:
Nickel:
Increases strength,hardness and resistance to 
corrosion
Chromium:
Increases hardness, toughness and resistance to 
corrosion.
Vanadium:
Increases toughness of steel and wear resistance



Centre lathe Knowledge organiser WJEC Engineering
p102-103

What is a centre lathe used for?

A centre lathe is used to manufacture mainly cylindrical products/ objects. Lathe can be 

operated both manually (in the workshop) or using CNC in industry.

Pg 1 of 1

Useful websites:

Technology student: centre 

lathe 

BBC bitesize
DT online: centre lathe

Common phrases: 

Turning:

Reducing the diameter 

of a cylindrical object.

Facing off:
Ensuring that the end of 

a cylindrical object is flat 

(perpendicular to its 

sides)

Parting off: 

Cutting the workpiece to 
a specific length with a 

specific cutting tool 

(parting tool)

Taper turning:
Creating a taper down 

the length of the 

workpiece

Knurling:

Creating a textured 

surface on your 

workpiece

Grooving/ face grooving:
Creating a groove on 

the external diameter or 

face

Boring:

Enlarging an existing hole 

in a workpiece using 

cutting tools or a ‘boring 

bar’

Fitting tools

The workpiece (material) on 

a lathe is held in place using 

a chuck. This uses 3 or 4 jaws 

to self-centre the workpiece 
as they come together.

A chuck key is used to 

tighten the jaws of the 

chuck.

Safety precautions

● A risk assessment must be completed before 
using this machine.

● Safety goggles and apron must be worn.
● Long hair must be tied back

● Limited persons around the machine e.g. user 

plus instructor only.

● Workpiece must be securely closed in the 

chuck.

● Machine guard must be set to the correct 

position.
● Tools must be sharpened and set up correctly.

● Correct machine speed must be selected.

4-jaw 
centre lathe 

chuck

Spring loaded chuck key
This has a spring so that it 

cannot be left in the 

chuck and cause injury 

to the user.

https://technologystudent.com/equip1/mlathe1.htm:~:text=The%20Centre%20Lathe%20is%20used,materials%20including%3B%20steels%20and%20plastics.&text=The%20lathe%20must%20be%20switched,running%20(a%20safety%20feature)
https://technologystudent.com/equip1/mlathe1.htm:~:text=The%20Centre%20Lathe%20is%20used,materials%20including%3B%20steels%20and%20plastics.&text=The%20lathe%20must%20be%20switched,running%20(a%20safety%20feature)
http://wiki.dtonline.org/index.php/Centre_Lathe








English Anthology – knowledge organiser

Hawk Roosting
The Hawk which behaves like an arrogant God and rules the 
forest

“in sleep rehearse perfect kills and eat”
“now I hold Creation in my foot”
“I am going to keep things like this”

Rehearse
Creation
Keep

Ozymandias

The pharaoh Rameses II thought his creations would last forever, 

but they crumble

“I met a traveller from an antique land”
“look on my works, ye mighty and despair”
“nothing beside remains”

Traveller
Mighty
Remains

Living Space

The poor in India who have poor quality houses and need to 

believe in God to make it from day to day. 

“nothing is flat or parallel”
“eggs in a wire basket”
“hung out of the dark edge of a slanted universe”

Flat
Eggs
Slanted

London

The poor in London who suffer because the church refuses to help 

them escape poverty.

“marks of weakness, marks of woe”
“mind-forged manacles”
“every black’ning church appals”

Marks
Manacles
Church

Death of a Naturalist

The narrator wanted to become a naturalist, but lost his childish 

innocence as he grew up.

“warm thick slobber of frogspawn”
“the daddy frog was called a bullfrog”
“the great slime kings were gathered there for vengeance”

Slobber
Daddy
Vengeance

Afternoons

The narrator doesn’t believe in traditional families and think 

people sacrifice too much of their own happiness for their 

children

“Summer is fading the leaves fall in ones and twos”
“An estateful of washing”
“Something is pushing them to the side of their own lives”

Fading
Washing
Side

The Soldier

The patriotic soldier who thinks dying for his country is noble and 

that he is blessed for being English

“some corner of a foreign field that is for ever England”
“a dust whom England bore, shaped, made aware”
“a pulse in the eternal mind”

Field
Dust
Eternal

The Manhunt

The soldier’s wife tries to help him cope with PTSD after he 

returns home from war.

“only then would he let me trace the frozen river which ran through his 
face”
“sweating, unexploded mine buried deep in his mind”
“then and only then did I come close”

Frozen

Mine
Close

Dulce et Decorum Est

The poet’s experience in war taught him that it was not sweet 

and right to die for your country

“bent double, like old beggars under sacks”
“He plunges at me, guttering, choking, drowning”
“The old Lie: Dulce et Decorum est pro patria mori”

Beggars
Choking
Lie

Mametz Wood

The poet’s journey to the battlefields makes him think about how 

past sacrifices can resurface. 

“the wasted young, turning up under their plough blades”
“like a wound working a foreign body to the surface of the skin”
“a broken mosaic of bone linked arm in arm”

Wasted
Surface

Mosaic



English Anthology – knowledge organiser

A Wife in London

The wife receives a telegram of her husband’s death, 

followed shortly after by a letter he wrote which was about 

him looking forward to coming home.

“She sits in the tawny vapour”
“He – has fallen – in the far South Land”
“His hand, whom the worm now knows”

Vapour
Fallen
Worm

Cozy Apologia

A woman who realises that true love doesn’t have to be a 

fairy-tale and that commitment and contentment is the 

most important thing.

“Chain mail glinting, to set me free”
“Teenage crushes on worthless boys whose only talent was to kiss 
you senseless”
“We’re content, but fall short of the Divine”

Glinting
Teenage

Content

As Imperceptibly as Grief

The poet’s slide into depression as mirrored by the changing 

of the seasons and the disappearing of light

“The Summer lapsed away”
“As twilight long begun”
“Our summer made her light escape into the beautiful”

Summer
Twilight
Escape

Excerpt from The Prelude

The poet marvels at the beauty of nature, the excitement it 

brings and how he fits into the wider world.

“It was a time of rapture: clear and loud”
“The Pack loud bellowing, and the hunted hare”
“The orange sky of evening died away.”

Rapture
Pack
Orange

Valentine

The poet explores the bitterness and rejection of a love 

which ends badly.

“it will blind you with tears”
“Its fierce kiss will stay on your lips, possessive and faithful”
“platinum loops shrink to a wedding-ring, if you like”

Tears
Kiss
Platinum

She Walks in Beauty

The poet admires the grace and poise of a woman whose 

dark-haired appearance was distinctive and unusual 

“of cloudless climes and starry skies”
“one shade the more, one ray the less”
“A heart whose love is innocent!”

Cloudless
Shade
Innocent

To Autumn

The writer explores how he admires autumn for providing 

growth, giving us a harvest and being perfectly in harmony 

like music.

“Fill all fruit with ripeness to the core”
“on a half-reap’d furrow sound asleep”
“Where are the songs of Spring?”

Ripeness
Furrow
Songs

Sonnet 43

The poet explores the reasons for loving her partner (after 

falling out with her parents) and how it will only become 

stronger and stronger, even after death

“I love thee to the depth and breadth and height my soul can reach”
“I love thee with the passion put to use in my old griefs”
“if God choose, I shall but love thee better after death”

Depth

Griefs
Better



The structure of the Earth

The Crust
Varies in thickness (5-10km) beneath 
the ocean. Made up of several large 
plates.

The Mantle 

Widest layer (2900km thick). The heat 
and pressure means the rock is in a 
liquid state that is in a state of 
convection. 

The Inner
and outer 
Core

Hottest section (5000 degrees). Mostly 
made of iron and nickel and is 4x 
denser than the crust. Inner section is 
solid whereas outer layer is liquid. 

Theory of Plate Tectonics

The crust is divided into tectonic plates which are moving due to convection 
currents in the mantle.

1
Radioactive decay of some of the elements in the core and mantle 
generate a lot of heat.

2
When lower parts of the mantle molten rock (Magma) heat up they 
become less dense and slowly rise. 

3
As they move towards the top they cool down, become more dense 
and slowly sink. 

4 These circular movements of semi-molten rock are convection currents

5
Convection currents create drag on the base of the tectonic plates and 
this causes them to move, resulting in ridge push and slab pull.

Types of Plate Margins

Destructive Plate Margin

When the denser plate subducts beneath the other, 
friction causes it to melt and become molten magma. 
The magma forces its ways up to the surface to form a 
volcano. This margin is also responsible for devastating 
earthquakes.

Constructive Plate Margin

Here two plates are moving apart causing new magma 
to reach the surface through the gap. Volcanoes
formed along this crack cause a submarine mountain
range such as those in the Mid Atlantic Ridge.

Conservative Plate Margin

A conservative plate boundary occurs where plates 
slide past each other in opposite directions, or in the 
same direction but at different speeds. This is 
responsible for earthquakes such as the ones 
happening along the San Andreas Fault, USA.

Causes of Earthquakes

Earthquakes are caused when two plates become locked causing friction to 
build up. From this stress, the pressure will eventually be released, triggering 
the plates to move into a new position.  This movement causes energy in the 
form of seismic waves, to travel from the focus towards the epicentre. As a 
result, the crust vibrates triggering an earthquake.

The point directly above 
the focus, where the 
seismic waves reach first, 
is called the EPICENTRE.

SEISMIC WAVES (energy 
waves) travel out from 
the focus.  

The point at which 
pressure is released is 
called the FOCUS. 

Volcanic Hazards

Ash cloud
Small pieces of pulverised rock and glass 

which are thrown into the atmosphere. 

Gas
Sulphur dioxide, water vapour and 

carbon dioxide come out of the volcano.

Lahar
A volcanic mudflow which usually runs 

down a valley side on the volcano. 

Pyroclastic 

flow

A fast moving current of super-heated 

gas and ash (1000oC). They travel at 

450mph. 

Volcanic 

bomb

A thick (viscous) lava fragment that is 

ejected from the volcano. 

PROTECTION

Protection involves constructing buildings so that they are safe to 
live in and will not collapse. Some examples of building 
improvements are:
• rubber shock absorbers in the foundations to absorb the Earth 

tremors
• steel frames that can sway during Earth movements
• open areas outside of the buildings where people can assemble 

during an evacuation.

Managing Earthquakes & Volcanic Eruptions THE 3 Ps

Natural 
Hazards

Unit 
1a

What is a Natural Hazard

A natural hazard is a natural process which could cause death, injury or 
disruption to humans, property and possessions. 

Geological Hazard Meteorological Hazard

These are hazards caused by land 
and tectonic processes. 

These are hazards caused by 
weather and climate. 

MONITORING & PREDICTION

Methods include:
• Satellite surveying (tracks changes in the earth’s surface)
• Laser reflector (surveys movement across fault lines)
• Radon gas sensor (radon gas is released when plates move so 

this finds that)
• Seismometers are used to detect earthquakes.
• Thermal imaging and satellite cameras can be used to detect 

heat around a volcano.
• Gas samples may be taken and chemical sensors used to 

measure sulphur levels.
• Water table level (water levels fluctuate before an earthquake).
• Scientists also use seismic records to predict when the next 

event will occur.

PREPARATION & PLANNING

Preparation
In earthquake-prone countries, hospitals, emergency services and 
residents practise for an earthquake. They have drills in all public 
buildings so that people know what to do in the event of an 
earthquake. This helps to reduce the impact and increases their 
chance of survival.
In the case of volcanoes:
• Creating an exclusion zone around the volcano.
• Having an emergency supply of basic provisions, such as food.

Where do 
earthquakes and 
volcanoes occur? 
What are plate 
boundaries?



LIC -CS: Haiti Earthquake 2010

Location 
Caribbean 
Shares its boarder with the Dominican Republic
Key Facts 12.10.2010 LIC
7.0 on the Richter Scale
Epicentre 10 miles from Port au Prince
Poorest country in the Western Hemisphere. 25% of population live in extreme poverty, GDP $1,200
50% attend school 
Type of plate margin
Conservative: two plates move past each other in different directions or at different speeds. Plates jam, 
pressure released = earthquake
Caribbean and North American plates

Primary Effects
316,000 people were killed 
300,000 injured 
3 million people were affected by the earthquake.
Hospitals (50+) and schools (1,300+) were badly 
damaged.
250,000 homes and 30,000 other buildings, 
including the President’s Palace and 60% of 
government buildings, were either destroyed or 
badly damaged.
Airport and port damaged. 
Transport and communication links badly 
damaged. 

Secondary Effects
1.3 million people were made homeless.
1 in 5 people lost their jobs because so many 
buildings were destroyed.
Haiti’s largest industry, clothing was one of the 
worst affected. 
The large number of deaths meant that       
hospitals and morgues became full and bodies 
then had to be piled up on the streets.
The large number of bodies meant that diseases, 
especially cholera, became a serious problem.
People were squashed into shanty towns or onto 
the streets because their homes had been 
destroyed leading to poor sanitation and health, 
and looting became a real problem.

Immediate (primary) Responses
810,000 people placed in aid camps. 
4.3 million provided with food rations in the weeks 
following the earthquake.
Dominican Republic provided emergency water and    
medical supplies as well as heavy machinery to help with 
Search and rescue underneath the rubble, but most 
people were left to dig through the rubble by hand.
Emergency rescue teams arrived from a number of 
countries, eg Iceland.
Medical teams began treating the injured - temporary field 
hospitals were set up by organisations like the 
International Committee of the Red Cross.
115,000 tents and 1,000,000+ tarpaulin shelters provided.
People from around the world watched the news from 
Haiti on TV and through social networks. 
United Nations troops and police were sent to help 
distribute aid and keep order.
Lack of immediate aid through poor planning, 
management and access meant that people had to try and 
rescue each other. 

Long-term (secondary) Responses

Money was pledged by organisations and 
governments to assist in rebuilding, but 
only slow progress had been made after 
one year.
'Cash for work' programs are paying 
Haitians to clear rubble.
Small farmers supported - so crops can 
be grown.
Schools rebuilt.
(98% of the rubble on the roads hadn’t 
been cleared restricting aid access)
One year after the quake: 
There were still 1,300 camps.
1 million people remained homeless.
$16 billion total aid given between 2010-
2020.

HIC -CS: Japan Earthquake 2011

Location 
Eastern edge of the Asian continent, the Japanese archipelago, the Pacific Ocean to the east. 
Key Facts 11.3.2011 HIC
9.0 magnitude on the Richter Scale. 
The epicentre was 43 miles east of Tohoku at a depth of 20 miles. 
Earthquake lasted 6 minutes and caused a tsunami wave that reached over 40 metres.
Type of plate margin
Destructive: two plates collide, oceanic (basalt) plate subducts as it is heavier under the continental (granite) rock. 
Eurasian vs Pacific and Philippine plates.

Primary Effects
Death and injury - 16,444 people died, 6,152 people 

were injured, 130,927 were displaced and 2,562 

people  missing.

Flood defence disaster - Japan spent billions of dollars 

building anti-tsunami defences at heights of 12 m. The 

tsunami washed over them, rendering them totally 

ineffective.

Damage - 332,395 buildings, 2,126 roads, 56 bridges 

and 26 railways were destroyed or damaged. 300 

hospitals were damaged and 11 were totally 

destroyed. Only 58% of people in the coastal areas 

followed the tsunami warnings and headed for higher 

ground. The waves hit 49% of those who did not follow 

the warning.

Transport - Japan’s transport network suffered huge 

disruptions. Sections of the Tohoku Expressway were 

damaged.

Secondary Effects

Nuclear crisis - A 9m high wave flooded the plants generators and 

electrical wiring. People lost energy immediately. The damage caused 

by the earthquake resulted in the meltdown of seven reactors. 

Radiation levels at one point were over eight times normal levels.

Blackouts - Around 4.4 million households in North-East Japan were 

left without electricity.

Fore and aftershocks - Scientists estimate that over 800 earthquakes 

of magnitude 4.5 or more were recorded following the main 

earthquake.

Tsunami up to 40 m high devastated entire towns and resulted in the 

loss of thousands of lives. This caused a lot of damage and pollution 

up to 6 miles inland. 

Land fall - some coastal areas experienced land subsidence as the 

earthquake dropped the beachfronts in some places by more than 50 

cm.

Immediate (primary) Responses

Rescue services - In the short term, the rescue services and army had 

to move very quickly into the affected area. 3000 troops in 3 days. 

They were able to clear roads and create access paths very quickly but 

the amount of silt caused by the tsunami made efforts to count the 

number of deaths very difficult.

Healthcare - Many hospitals were destroyed or damaged and field 

hospitals had to be set up. Doctors and nurses were flown from other 

parts of the country to help with the relief efforts and many patients 

were flown far out of the emergency area to receive treatment.

Shelter - Over 300,000 were left homeless and needed access to food, 

water, shelter and medicine. The army helped to build many 

temporary shelters very quickly.

International Aid - The Japanese Red Cross received over $1 billion in 

donations and they gave out over 30,000 emergency relief kits and 

14,000 sleeping kits.

Normal lives - The Japanese people tried hard to get their lives back to 

normal in the weeks following the earthquake. Summer festivals 

continued as normal.

Long-term (secondary) Responses

The ‘Japan move forward committee’ thought 

that young adults and teenagers could help 

rebuild parts of Japan devastated by the 

earthquake.

The economic cost was US$235 billion, making 

this the most expensive natural disaster in 

world history

Rebuilding - The rebuilding of the worst 

affected areas began almost immediately. The 

government set up a Reconstruction Design 

Council who had a budget of over 23 trillion Yen 

to rebuild houses.

Tsunami barriers - The original 12m tsunami 

barriers were replaced with ones that were 

18m high. However, some scientists have noted 

that this would still not protect property if a 

similar earthquake was to take place.



Global pattern of air circulation 

Atmospheric circulation is the large-scale movement of air by which heat is 
distributed on the surface of the Earth.

Hadley 
cell

Largest cell which extends
from the Equator to between 
30° to 40° north & south.

Ferrel
cell

Middle cell where air flows 
poleward between 60° & 70°
latitude. 

Polar 
cell 

Smallest & weakness cell that 
occurs from the poles to the 
Ferrel cell.

High and Low Pressure

Low 
Pressure

High 
Pressure

Caused by 
hot air rising. 

Causes 
stormy, 
cloudy 

weather. 

Caused by 
cold air 
sinking. 

Causes clear 
and calm 
weather. 

Distribution of Tropical Storms.

They are known by many names, 
including hurricanes (North America), 
cyclones (India) and typhoons (Japan 

and East Asia). They all occur in a band 
that lies roughly 5-15   ° either side of the 

Equator.

Formation of Tropical Storms

1
The sun’s rays heats large areas of ocean in the summer and autumn. 

This causes warm, moist air to rise over the particular spots

2
Once the temperature is 27⁰, the rising warm moist air leads to a low 
pressure. This eventually turns into a thunderstorm. This causes air 

to be sucked in from the trade winds. 

3
With trade winds blowing in the opposite direction and the rotation 
of earth involved (Coriolis effect),  the thunderstorm  will eventually 

start to spin. 

4
When the storm begins to spin faster than 74mph, a tropical storm 

(such as a hurricane) is officially born.

5
With the tropical storm growing in power, more cool air sinks in the 
centre of the storm, creating calm, clear condition called the eye of 

the storm. 

6
When the tropical storm hits land, it loses its energy source (the 

warm ocean) and it begins to lose strength. Eventually it will ‘blow 
itself out’. 

Changing pattern of  Tropical Storms

Scientist believe that global warming is having an impact on the 
frequency and strength of tropical storms. This may be due to an 

increase in ocean temperatures.

Management  of Tropical Storms

Protection
Preparing for a tropical storm 

may involve construction 
projects that will improve 

protection.

Aid
Aid involves assisting after the 

storm, commonly in LIDs.

Development
The scale of the impacts 

depends on the whether the 
country has the resources cope 

with the storm.

Planning 
Involves getting people and the 

emergency services ready to 
deal with the impacts. 

Prediction
Constant monitoring can help to 

give advanced warning of a 
tropical storm

Education
Teaching people about what to 

do in a tropical storm.

Primary Effects of Tropical Storms

• The intense winds of tropical storms can destroy whole 
communities, buildings and communication networks. 

• As well as their own destructive energy, the winds can generate 
abnormally high waves called storm surges.

• Sometimes the most destructive elements of a storm are these 
subsequent high seas and flooding they cause to coastal areas.

Secondary Effects of Tropical Storms

• People are left homeless, which can cause distress, poverty and ill 
health due to lack of shelter. 

• Shortage of clean water and lack of proper sanitation makes it 
easier for diseases to spread. 

• Businesses are damaged or destroyed causing employment. 
• Shortage of food as crops are damaged. 

What is Climate Change?

Climate change is a large-scale, long-term shift in the planet's weather 
patterns or average temperatures. Earth has had tropical climates and ice 

ages many times in its 4.5 billion years.

Recent Evidence for climate change. 

Global
temperature

Average global temperatures have increased by more than 
0.6°C since 1950. 

Ice sheets & 
glaciers

Many of the world’s glaciers and ice sheets are melting. E.g. 
the Arctic sea ice has declined by 10% in 30 years. 

Sea Level 
Change

Average global sea level has risen by 10-20cms in the past 
100 years. This is due to the additional water from ice and 
thermal expansion.

Enhanced Greenhouse Effect

Recently there has been an increase in humans burning fossil fuels for 
energy. These fuels (gas, coal and oil) emit greenhouse gases. This is making 
the Earth’s atmosphere thicker, therefore trapping more solar radiation and 

causing less to be reflected. As a result, the Earth is becoming warmer.

Natural causes of climate change

Orbital 
Changes

Some argue that climate change is linked to how the Earth 
orbits the Sun, and the way it wobbles and tilts as it does it.  

Sun Spots Dark spots on the Sun are called Sun spots. They increase the 
amount of energy Earth receives from the Sun.

Volcanic 
Eruptions 

Volcanoes release large amounts of dust containing gases. 
These can block sunlight and results in cooler temperatures.

Human causes of climate change

Transport Road, rail, air and sea – transport  releases GHGs into the 
atmosphere.

Deforestation Cutting down trees reduces carbon sinks.

Thermal Power 
Stations / 
Factories

Burning fossil fuels (coal, oil and gas) to generate 
electricity releases GHGs. Factories manufacturing 
products use a lot of electricity.

Cattle and Rice 
Farming 

These types of farming release methane gas.

Managing Climate Change- Mitigation Adaptation

Carbon Capture
This involves new technology designed to 
reduce climate change.

Managing Water Supply – Water metres 
and water butts.

International Agreements 
Countries aim to cut emissions by signing 
international deals and by setting targets.

Sea defences to preventing coastal 
flooding due to sea level rise.

Planting Trees
Planting trees increase the amount of 
carbon is absorbed from atmosphere.

Planting drought resistant crops.
Renewable Energy

Replacing fossil fuels based energy with clean/natural sources of energy. 



Case Study Tropical Storm: Typhoon Haiyan 2013

Location 
Located in the South East Asia
Western Pacific Ocean 
Consists of around 7641 islands 
LIC / high population density / poorly constructed buildings. 

Key Facts
8th November 2013                                                                                                 
Winds 313km/h
281.9mm rainfall                           
Waves of 7m in height 

Primary Effects
Leyte and Tacloban experienced a 5-metre storm 
surge 
400mm of rainfall flooded an area of up to 1km 
inland.
90% of Tacloban was destroyed 
6190 people died 
2 million people homeless 
14.1 million people affected 
Overall cost of damage was around $12 billion 
1.1. million tonnes of crops destroyed 
1.1 million houses damaged 
1 million farmers and 600,000 hectares of farmland 
affected.

Secondary Effects
Survivors fought for food and supplies. 
Eight people died in a stampede for food supplies. 
People began to loot shops and warehouses 
Fishing had to stop due to the waters being 
contaminated 
800,000 litre oil leak damaged 10 hectares of 
mangrove forest 
Rice prices rose by 12% due to lost harvests 
3/4s of farmers lost their income 
Tourism to the country also reduced .

Immediate (primary) Responses
800,000 evacuated.
HMS illustrious assisted 40,000 people – this was also 
able to process fresh water leading to a decrease in 
the number of waterborne illnesses.  Also provided 
142 tonnes of food .
Save the children set up tent schools = education. 
Within three days the main airport opened = aid.
1 million food packs, parcels & 250,000 litres of water 
were distributed within two weeks.
33 countries and national organisations send help for 
the country.  FIFA raised awareness and created a 
fundraising campaign to help.
People took refuge in a stadium in Tacloban however 
had to be moved again due to flooding. 
The United Nations launched an international aid 
appeal in December 2013 for £480m to finance the 
humanitarian relief effort for 2014.

Long-term (secondary) Responses
New disaster early warning system implemented.
Build Back Better campaign - new upgraded features 
that should withstand future disasters. 
The mangroves were replanted with the idea they will 
be able to absorb storm surges.
Rice farming and fishing quickly re-established. 
Oxfam have given over 400 tonnes of rice seed to 
farmers to ensure they were able to get back into 
business. 
Government set up a no-build zone on the Eastern 
coast to ensure the safety of locals.
Grants were made for local fishermen so they could 
buy new boats and get their business back up and   
running.
Cash for work schemes were also initiated to ensure 
cities and homes were rebuilt as quickly as possible.

Case Study Extreme Weather Event in the U.K.

Location 
Effected mainly the East coast of the UK until storm Emma moved in from the South-East 

Causes
A change to the northern polar jet stream, which twisted its direction drawing in cold air to the UK from the east. 
On  25th February 2018.
Cold air from thousands of miles away bought a severe chill. This air picked up moisture over the North Sea 
bringing SNOW. 
This affected mainly the East coast and dumped a huge amount of snow on the UK. 
1st of March a depression called Storm Emma started to move in from the SE (from the Atlantic) across Cornwall 
causing even more snow as it hit the cold air sat over the UK. 
This caused the Met Office to issue Red weather warnings.

Social Impacts
10 deaths
200K without water
Power cuts
+450 schools closed
8,260 collisions on Britain’s roads from the snow chaos 
in just three days.
Hundreds stranded for up to 36 hours on the M80 in 
Scotland.
There were worries the UK could run out of Gas.
British Airways cancelled hundreds of short-haul flights 
from Heathrow, and London City Airport also cancelled 
many services. 
NHS cancelled non-urgent operations and clinics
Thousands of schools were closed  for up to three days. 
Thousands of homes left without power. 

Environmental Impacts
15-20cm fell over 3 days
Up to 50cm (19 inches) of snow in parts of Dartmoor, 
Exmoor and uplands parts of south-east.
Gusts of 60-70mph in parts of northern England and 
Wales. 
Rural areas experienced temperature lows of -12°C 
Snow drifts were as high as 7m in places 
Many coastlines were also issued with flood warnings

Economic Impacts
Damaged businesses
Supermarkets lost £22 million 
Cost £1 million per day
Many social impacts lead into economic impacts.

Management Strategies
The Met Office issued "red Warnings" for several 
areas, including the belt between Edinburgh and 
Glasgow.
Public Health England (PHE) urged people to plan 
ahead to ensure they have enough food and medicine.
The Army were called in to help people on the M62.
Councils had to send out gritters and snow ploughs to 
clear the roads.
Stranded drivers were given foil blankets.
Drivers of a Greggs Delivery van, stuck on the A1 near 
Newcastle, gave out free food to stranded drivers.
Cleveland Mountain Rescue took district nurses around 
rural elderly patients in East Cleveland and North 
Yorkshire Moors. Army and Royal Air Force ferried 
health workers through blocked roads in Lincolnshire 
and in Scotland.
NHS plans for future extreme weather. 



Fieldwork enquiry question: Are the groynes at Hornsea effective?

Hypothesis and aims:

It is predicted that the groynes at Hornsea will be effective in preventing
longshore drift.

Reason location is suitable for physical enquiry:

The location was chosen as Hornsea beach is on a stretch of coastline that is
affected by the process of longshore drift. Longshore drift at Hornsea moves
from north to south due to the direction of the prevailing wind As a result of
this process and in order to keep the beach for tourists the local council has
installed the hard engineering method of groynes.
The area is also easily accessible by coach from our school.

Presentation method: Bar chart to show the exposed height of the groynes

Strengths

Clearly shows more sand on the north

side. Easy to see the pattern and

compare data sets.

Weaknesses

Groynes are given numbers- not

possible to locate. Based on one reading

from each side of the groyne. Difficult to

read the decimal places of readings.

Alternative 

presentation

techniques

Located bar graphs could have been

used on a map of the beach to show

where the most effective groynes were.

Physical fieldwork- HornseaUnit 3
Risk assessment

Tides
Risk of powerful waves, 
creating risk of 
drowning.

Students told not to go too close to the 
shore and to stay out of the sea. 
Consultation of tide timetables.

Cliff 
collapse

Danger of cliff collapse 
and falling rocks. 

Avoid walking near the foot of cliff 
encase of cliff collapse. Students 
warned of this and kept well away 
from the back of the beach.

Weather

Wet weather is 
dangerous due to 
slippery groynes etc. 
Hot weather also poses 
the risk of dehydration. 

Students to bring plenty of water and 
sun cream if the weather forecast is 
hot. If the weather forecast is wet, 
students are advised to bring 
appropriate clothing and footwear.

Method 1: Accumulation of sediment

Sampling method: systematic sampling (fixed intervals)
Sample size: 10 groynes
Description: Studying the north and south side of each groyne. Use the
meter ruler to measure from the top of the groyne to the surface of the
sediment on each side. Repeat for each groyne.

Strengths
-The method of data collection is
simple and does not need special
equipment.
- The method clearly shows
whether the groynes are working.
-A large enough sample size was
used in order to reach a reliable
conclusion.
-Allows us to investigate the
effects of the management
technique of groynes on the
movement of sediment along the
coastline

Weaknesses

-Measurements were not taken at
the same point along each groyne
and several were not taken along
each side.
-Care should be taken to ensure that
meter ruler is held straight and does
not sink into the sand- otherwise an
inaccurate reading could be taken.
-Wind blew measuring tapes.
-Metre rulers were sometimes not
long enough.

Results 

1. 
Accumulation 
of sediment

In 8 out of 10 groynes (80%) there was more
sand on the north side than on the south.

2. Width of 
beach

Land decreased since 1950s, since 1980s 
increased- sea wall was built and groynes
renovated in this time so could have also 
improved the effectiveness.

Method 2: Historic Width of beach

Sampling method: systematic sampling (fixed intervals)
Sample size: 3 maps, secondary data
Description: Used Digimap mapping software to access 3 maps of the area
since 1890 (1890, 1950 and present day). We chose a fixed point on each
map (the leisure centre) and measured the distance from sea as shown on
map. Then used the scale to calculate distance in real life.

Strengths
-Allows us to show changes over
time.
-Allows us to see if sea defences
have been successful at maintaining
the width of the beach.
- Maps generated by digimap were
very accurate with scales provided.

Weaknesses
-The sample size was small-
making the data less accurate.
-Difficult to ensure we are
measure from the exact point.
-Building work now taking place at
the leisure centre. Modern maps
may have been updated.
-Could use google time lapse.

Conclusion

The results showed that the groynes at Hornsea are effective
and are trapping the sediment being transported by longshore
drift. 80% of groynes had a greater build up of sand and shingle
on the north side than they did on the south. Longshore drift is
being managed effectively by the groynes at Hornsea.

Evaluation

Sample size

Conclusions are based on limited data. 
Could have done a reading at 1 metre 
intervals along each groyne.
Could measure more than 10 groynes.

Accuracy

Metal measuring tapes would have been 
longer and not blown about as much in the 
wind. 
Should have measured at the same point  
along each groyne.
Ensure the present day map used is the most 
up to date.

Frequency
of readings 

taken

A lack of readings taken on both sides of the
groynes means an average of how much
groyne was exposed could not be reached-
weakness of data collection could have had a
greater impact on results.
Could have taken readings at different times 
of year to compare and look at the impact of 
winter storms. 

Alternative 
data 

collection 
methods

Field Sketches
Annotation of historical photographs.
Google time lapse.
Questionnaire- seek people’s opinions.
Note the condition of each groyne as they 
may have needed repair so were not working 
effectively.

Presentation method: Line Graph to show distance from leisure centre to the sea.

Strengths
Very clearly shows change over

time

Weaknesses

Too little data. Doesn’t show

changes in between dates.

Doesn’t allow us to explain what

has happened along the

coastline (e. building of sea wall)

Alternative 

presentation

techniques

Overlay of maps.

Annotate and analyse historic

photographs

You could always do a field sketch! Data Collection and Presentation Method.

Strengths

Good visual representation and locates the study.

Helps you to remember information.

Easy to do both out on fieldwork and detailed annotation

can be done at school.

Weaknesses

May miss key information.

Doesn’t use any numerical data.

Is bias/subjective and represents the opinions of the

person drawing it.



Methods carried out

1. Housing Quality 
Survey

Aim: To investigate factors which affect the quality of
the housing and to see if quality goes up as you move
away from the CBD.

2. House Price 
Comparison

Aim: To use secondary data to investigate whether
house value increases as you move further away from
Garforth’s CBD.

Fieldwork enquiry question: Does housing quality in crease with increasing 
distance from the CBD of Garforth?

Hypothesis and aims:

It is predicted that the land use of Garforth will follow the theory of the Burgess
Model where housing quality will increase as you move from the CBD, through
the inner city and the suburbs and the expected highest quality housing will be
at the rural urban fringe.

Reason location is suitable for physical enquiry:

Easily accessible as only a 10 min coach ride from school.
Urban area with a variety of housing types.
Road running south from the CBD travels through different housing types.

Method 1: Housing Quality Assessment

Sampling method: Stratified sampling. A road that we knew had different housing along
was chosen for the survey.
Sample size: 3 different sites/were surveyed. Beech Grove Terrace (which was closest to
the CBD), Lowther Road, Selby Road (which was furthest away form the CBD).
Description:.
Scored the quality of the housing by looking at the factors of garden, brick work, roof,
windows, parking and tidiness. We used a bipolar scale, giving each factor a score
between -2 and +2.

Strengths
- The data collected can easily be collated
and graphed to show the overall quality of
the area.
- Combined a variety of factors.
- Generated numerical data
- Using a score system which goes from -2
to +2 enabled the negative aspects of sites
to be clearly shown.

Weaknesses
-Sample size is too small so data is
unreliable.
-Should have surveyed more houses in
each area.
-Subjective. People may have different
opinions, an average score given would
have been more reliable.
- Scale was too narrow to show much
variation (may should have gone +5 to -
5)
- Some factors may have been missed
such as number of bedrooms.
-The score given is based on an opinion.

Human fieldwork- GarforthUnit 3 Risk assessment

Busy 
roads

Risk of accident by walking 
along and crossing busy 
roads in the town.

Students told to only cross the road 
at the crossings and walk in pairs in 
case of accident. 

Injury
Risk of injuring through 
walking around the town 
such as tripping.

Students told to walk around the 
town in  pairs or more. Teachers 
carried a first aid kit. 

Public
Risk of verbal abuse. Also 
risk of abduction. Stranger 
danger.

Emergency phone number issued 
to all students. Teachers remained 
with the groups at all times.

Method 2: Secondary Data House Price Survey

Sampling method: stratified sampling
Sample size: 10 houses
Description: Went on rightmove.co.uk and collected house price data for 10
properties. Located where these were on a map and measured the distance
form Garforth’s CBD.

Strengths
-Data was easy to access

Weaknesses
-. Don’t know exactly how much each
house sold for.
- Difficult to compare like for like
properties.

Results

1. Housing 
Quality

Location 1 – all scores were negative
Location 3- all scores were positive
Selby road received the highest scores for 
80% of factors. Beech Grove Terrace got 
the lowest scores.

2. House price 
Survey

The line of best showed positive 
relationship between the house price and 
distance from CBD.

Conclusion

By analysing the results from the housing quality survey and
the house price survey we can conclude that housing quality
does improve as you move away from Garforth’s CBD.

Evaluation

Sample size

Only 3 sites were chosen for the Housing
Quality Survey so conclusions are based on
a small area. If we had studied more sites
and houses our results would have been
more reliable.
Cone have gone on more than one day.
Could have done a street East to West.

Bias 
The Housing Quality Survey is based on
opinion.

Accuracy

Sometimes poor map reading meant that
students went to the wrong sites or in the
secondary data house price survey they
located the property wrongly. Incorrect
measurements would have made our
conclusions in accurate.

Improvements/ 
Alternative 

Data Collection 
Methods

Questionnaires to ask resident’s opinions.
Field sketches
Standardised our judgements so we knew
what score to give.
Photograph Annotation
Different times of year to take and average.
Used Noise Measuring App.
Systematic Sampling-Every 10th house

Presentation method: Radar Graph for Housing Quality Survey

Strengths

Very clearly shows which street has the

best housing quality.

Easy to draw

Allows all the factors to be graphed and

compared.

Weaknesses

Does not show where in Garforth each

street can be found- just an overview of

the housing quality factors.

Alternative 

presentation

techniques

Located bar graphs on a map of Garforth

to visually show where the streets are.

Presentation method: Scatter graph Graph for House Price Survey

Strengths
Very clearly shows relationship between

house price and distance from CBD.

Weaknesses

Cannot compare factors such as number

of bedrooms. Line of best fit may ignore

anomalies.
Alternative 

presentation

techniques

Located bar graphs on a map of Garforth

to visually show where the streets are.

Line graph.

You could always do a field sketch! Data Collection and Presentation 

Method.

Strengths

Good visual representation and locates the study.

Helps you to remember information.

Easy to do both out on fieldwork and detailed

annotation can be done at school.

Weaknes

ses

May miss key information.

Doesn’t use any numerical data.

Is bias/subjective and represents the opinions of

the person drawing it.



The Spec!!!

PASS Demonstrate the care values independently in a 
health or social care context.
Describe positive and negative aspects of own 
demonstration of the care values and comment 
on aspects of feedback.

MERIT Demonstrate the care values independently in a 
health or social care context, making 
suggestions for improvements of own 
application of the care values that incorporate 
feedback.

DISTINCTION Assess the suitability of health and social care 
services for individuals in a given scenario, 
making justified and realistic suggestions for 
how barriers for one service can be overcome.

Care Values

Empowering and promoting 
independence.

Involving the individuals where 
possible in making choices e.g. 
what treatment they should 
have.

Respect Respecting service users’ needs, 
beliefs and identity.

Maintaining confidentiality When dealing with records, 
avoid sharing information 
inappropriately e.g. gossiping.

Preserving dignity Help individuals to maintain 
privacy and self-respect.

Effective communication Effective communication that 
displays empathy and warmth.

Safeguarding and duty of care Maintaining a healthy and safe 
environment by keeping 
individuals safe from harm.

Anti-discriminatory practice Being aware of types of unfair 
discrimination and avoiding 
discriminatory behaviour.

Sentence Starters
In addition to… Alternatively… For instance…

Another point… For example… Whereas…

This can be illustrated by…. However… Generally…

Basics
Identify Establish or indicate who or what (someone or something) 

is.

Describe Give a detailed account in words of.

Explain Make clear to someone by describing it in more detail or 
revealing relevant facts.

Assess Give careful consideration to all the factors or events that 
apply and then identify which are most important, giving 
reasons. You must also give the advantages and 
disadvantages and say which one is best

Evaluate Give careful consideration to the advantages and
disadvantages and then explain why they are advantages 
and disadvantages. Decide which factor is the most 
important and explain your reasons. 

Analyse Identify the key factors and how they are linked and the 
explain the importance and relevance of each one.

Case Studies
Empowering/ Independence: James has arthritis. His joints are sore and swollen. He used to be a journalist and write a lot. He wants to discuss his meal 
choices and how to be as independent as possible whilst eating.

Respect: Nathan is about to have his 3rd birthday. His mum wants to invite everyone from his nursery to his party and is preparing invitations. Some of 
Nathan’s friends are Jehovah’s Witness but Nathan’s mum wants them to be there without being disrespectful to their beliefs.

Confidentiality: The medical records of 26 million patients are embroiled in a major security breach amid warnings that the IT system used by thousands of 
GPs is not secure. The Information Commissioner is investigating concerns that records held by 2,700 practices - one in three of those in England - can be 
accessed by hundreds of thousands of strangers.

Dignity: Ana is receiving palliative care, she recently had a course of chemotherapy and has lost her hair. She had always been very particular about her 
appearance. She is nearing the end of life and Justine is helping her with her care in the hospice, Justine wants to maintain her dignity where possible.

Communication: The lack of communication across the NHS is "completely shocking", the Health Secretary said yesterday as he disclosed that 11 people 
died last year after being given the wrong medication. The NHS needs to improve communication to staff and patients.

Safeguarding/ duty of care: There were 12 chances to save the life of this eight year old girl. Instead, she died of 128 injuries. On 25 February 2000, months 
of abuse and neglect finally overcome Victoria Climbié and she’s declared dead. The torture she’s suffered includes starvation, cigarette burns, repeated 
beatings with bike chains and belt buckles. And hammer blows to her toes. Many will blame the Haringey social worker, for not doing more to prevent the 
abuse and the social care system that utterly failed to protect an innocent child.

Anti-discriminatory practice:  Violet aged 84, had an appointment to have an operation on a bunion on her big toe. However, because of her angina, she was 
sent for a heart scan. She said: "They found that it was not angina, but a leaky valve. "I asked if I could have this fixed. The attitude from doctors was: 'What 
are you bothered about, at your age?'.

Self – Assessment Tips

1 Identify specific and relevant examples of performance 
throughout the assessment.

2 Highlight your accomplishments make sure you accurately 
describe your strengths.

3 Be honest – it is very likely your teacher will have a good 
understanding of your strengths and areas for development.

4 Use the feedback provided and if you don’t understand it 
ask for help!

5 Research different ways that you could develop your 
performance.

6 Stay positive – even when discussing your areas for 
development. No one is perfect!

7 Create targets for development – identify how you can 
improve and how long it should take you to develop your 
weaknesses.
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Year 10 Term 3 Foundation (Unit 7)
COMPOUND MEASURES

ANSWERS  1) 60N/m22) 19g/cm33) 10:20am

Key Words

Examples
Key Concepts

Speed

Distance

Time Pressure

Force

Area

Density

Mass

Volume

A car is travelling at a speed of 35mph and is scheduled to travel 
227.5 miles. How long will this take in hours and minutes?

𝑇𝑖𝑚𝑒 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑠𝑝𝑒𝑒𝑑

𝑇𝑖𝑚𝑒 =
227.5

35
= 6.5ℎ𝑜𝑢𝑟𝑠 = 6 ℎ𝑜𝑢𝑟𝑠 30 𝑚𝑖𝑛𝑢𝑡𝑒𝑠

35

227.5

Time

A 5m3 box has a density of 200g/m3. What is the mass of the box?
𝑀𝑎𝑠𝑠 = 𝐷𝑒𝑛𝑠𝑖𝑡𝑦 × 𝑉𝑜𝑙𝑢𝑚𝑒
𝑀𝑎𝑠𝑠 = 200 × 5 = 1000𝑔

200

Mass

5

10N of force are applied to a block with area 4m2. Calculate the pressure.

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =
𝑓𝑜𝑟𝑐𝑒

𝑎𝑟𝑒𝑎

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =
10

4
= 2.5𝑁/𝑚2

Pressure

10

4

Speed
Distance

Time
Pressure

Force
Area

Density
Mass

Volume

1) A block exerts a force of 120 Newtons on the ground. The block has an area of 2 m2.
Work out the pressure on the ground.

2) A piece of gold has a mass of 760 grams and a volume of 40 cm3.
Work out the density of the piece of gold.

3) Dani leaves her house at 08 00. She drives 63 miles to work. She drives at an average speed of 27 miles per 
hour. At what time does Dani arrive at work?

716-723, 725-731, 
734-737



Year 10 Term 3 Foundation (Unit 7)
KINEMATIC FORMULAE AND CONVERSION OF UNITS

ANSWERS  1) 96 km/h  2) 16.7m/s 3) 13.5 mph 

Key Words
Acceleration

Velocity
Speed
Time
Units

𝑣 = 𝑢 + 𝑎𝑡

Examples

716-724, 730

Key Concepts

𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2

𝑣2 = 𝑢2 + 2𝑎𝑠

Velocity is speed in a given direction.

Initial velocity is speed in a given direction at 
the start of the motion.

Acceleration is the rate of change of velocity 
i.e. how the speed changes with time

𝑎 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛
𝑢 𝑖𝑠 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦
𝑣 𝑖𝑠 𝑓𝑖𝑛𝑎𝑙 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦
s 𝑖𝑠 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑤ℎ𝑒𝑛 𝑡ℎ𝑒 𝑡𝑖𝑚𝑒 = 0

Write 90km/h in m/s. Write 72mph in m/s.

90km/h

90000m/h

× 1000

1500m/min

÷ 60

25m/sec

÷ 60

72mph

115.2km/h

× 1.6

115200m/h

× 1000

1920m/min

÷ 60

÷ 60

32m/sec

1) Use 5 miles = 8 km to write 60mph in km/h

2) Write 60km/h in m/s

3) Write 6m/s in mph



Year 10 Term 3 Foundation (Unit 7)
PERCENTAGE CHANGE AND REVERSE PERCENTAGES

Key Concepts

Examples

ANSWERS   A  1a) £470  b) £75.95  2) £200  3) £450

Calculating percentages of an 
amount without a calculator:

10% = divide the value by 10
1% = divide the value by 100

Calculating percentages of an 
amount with a calculator:

Amount × percentage
as a decimal

Calculating percentage 
increase/decrease:

Amount × (1 ± percentage
as a decimal)

88-92, 96

1a) Decrease £500 by 6%
b) Increase 70 by 8.5%

2) A camera costs £180 in a 10% sale. What was the pre-sale price
3) The cost of a holiday, including VAT at 20% is £540. What is the pre-VAT
price?

Percentage change:

A dress is reduced in price by 35% from 
£80. What is it’s new price?

𝑉𝑎𝑙𝑢𝑒 × (1 − 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑎𝑠 𝑎 𝑑𝑒𝑐𝑖𝑚𝑎𝑙)
= 80 × (1 − 0.35)
= £52

A house price appreciates by 8% in a year. 
It originally costs £120,000, what is the 
new value of the house?

𝑉𝑎𝑙𝑢𝑒 × (1 + 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑎𝑠 𝑎 𝑑𝑒𝑐𝑖𝑚𝑎𝑙)
= 120,000 × (1 + 0.08)
= £129,600

Key Words
Percent

Increase/decrease
Reverse

Multiplier
Inverse

Reverse percentages: This is when we are trying to 
find out the original amount.

A pair of trainers cost £35 in a sale. If there was 20% 
off, what was the original price of the trainers?

𝑉𝑎𝑙𝑢𝑒 ÷ (1 − 0.20)
= 35 ÷ 0.8
= £43.75

A vintage car has increased in value by 5%, it is now 
worth £55,000. What was it worth originally?

𝑉𝑎𝑙𝑢𝑒 ÷ (1 + 0.05)
= 55,000 ÷ 1.05
= £52,380.95



Year 10 Term 3 Foundation (Unit 7)
PROFIT AND LOSS

ANSWERS  1) 10% profit  2) 56.25% loss 

Key Words
Profit
Loss

Percentage
Financial

ExamplesKey Concepts

A person or company makes a profit when they 
have a financial gain. It is the difference between 
the price a product is sold for and the price it was 
originally bought for. It will be a positive value.

A person or company makes a loss when they lose 
money. It is the difference between the price a 
product is sold for and the price it was originally 
bought for. It will be a negative value.

756-760

A house is valued at £200,000 in 2018. 
It was sold in 2020 for a price of 
£240,000.
What percentage profit was made on 
this house?

Calculating percentage change:

𝒔𝒆𝒍𝒍 𝒑𝒓𝒊𝒄𝒆 − 𝒐𝒓𝒊𝒈𝒊𝒏𝒂𝒍 𝒑𝒓𝒊𝒄𝒆

𝒐𝒓𝒈𝒊𝒏𝒂𝒍 𝒑𝒓𝒊𝒄𝒆
× 𝟏𝟎𝟎

𝑷𝒓𝒐𝒇𝒊𝒕 =
𝟐𝟒𝟎𝟎𝟎𝟎 − 𝟐𝟎𝟎𝟎𝟎𝟎

𝟐𝟎𝟎𝟎𝟎𝟎
× 𝟏𝟎𝟎

= 𝟐𝟎% 𝑷𝒓𝒐𝒇𝒊𝒕

A car originally cost £8500. It was sold 
to another owner 3 years later for a 
price of £5000. 
What percentage loss was made on this 
car?

𝑳𝒐𝒔𝒔 =
𝟓𝟎𝟎𝟎 − 𝟖𝟓𝟎𝟎

𝟓𝟎𝟎𝟎
× 𝟏𝟎𝟎

= −𝟕𝟎%

= 𝟕𝟎% 𝑳𝒐𝒔𝒔

1) A market seller buys a box of apples for £5. He sells all of the apples 
for a total of £5.50. What is the percentage profit made on the 
apples?

2) A  mobile phone was originally bought for £800. It was resold 2 years 
later for a price of £350. What was the percentage loss of the phone?



Year 10 Term 3 Foundation (Unit 7)
COMPOUND INTEREST AND DEPRECIATION

Examples

ANSWERS   A  1) £724.67   2) £159352.71 

We use multipliers to increase and decrease 
an amount by a particular percentage.

Percentage increase:
𝑉𝑎𝑙𝑢𝑒 × (1 + 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑎𝑠 𝑎 𝑑𝑒𝑐𝑖𝑚𝑎𝑙)

Percentage decrease:
𝑉𝑎𝑙𝑢𝑒 × (1 − 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑎𝑠 𝑎 𝑑𝑒𝑐𝑖𝑚𝑎𝑙)

Appreciation means that the value of 
something is going up or increasing.

Depreciation means that the value of 
something is going down or reducing.

Per annum is often used in monetary 
questions meaning per year.

91-92, 94-95

1) Jane invests £670 into a bank account that pays out 4% compound 
interest per annum. How much will be in the bank account after 2 
years?  

2) A house has decreased in value by 3% for the past 4 years. If originally 
it was worth £180,000, how much is it worth now?

Key Words
Percent

Appreciate
Depreciate

Interest
Annum

Compound
Multiplier

Compound interest:

Joe invest £400 into a bank account that 
pays 3% compound interest per annum.
Calculate how much money will be in the 
bank account after 4 years.

𝑉𝑎𝑙𝑢𝑒
× (1 + 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑎𝑠 𝑎 𝑑𝑒𝑐𝑖𝑚𝑎𝑙)𝑦𝑒𝑎𝑟𝑠

= 400 × (1 + 0.03)4

= 400 × (1.03)4

= £450.20

Key Concepts

Compound depreciation:

The original value of a car is £5000. The value of 
the car depreciates at a rate of 7.5% per annum.
Calculate the value of the car after 3 years.

𝑉𝑎𝑙𝑢𝑒 × (1 − 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑎𝑠 𝑎 𝑑𝑒𝑐𝑖𝑚𝑎𝑙)𝑦𝑒𝑎𝑟𝑠

= 5000 × (1 − 0.075)3

= 5000 × (0.925)3

= £3957.27



Year 10 Term 3 Foundation (Unit 8)
EXPRESSIONS/EQUATIONS/IDENTITIES AND SUBSTITUTION

Examples

ANSWERS: 1) (a) formula(b) expression(c)  identity(d) equation
2)   83) A = 27

Key Words
Substitute 
Equation 
Formula 
Identity

Expression

Key Concepts
A formula involves two or more 
letters, where one letter equals an 
expression of other letters.

An expression is a sentence in 
algebra that does NOT have an 
equals sign.

An identity is where one side is 
the equivalent to the other side.

When substituting a number into 
an expression, replace the letter
with the given value.

Questions
1) Identify the equation, expression, identity, formula from 

the list  (a)   v = u + at (b)  𝑢2 − 2𝑎𝑠
(c)    4𝑥 𝑥 − 2 = 𝑥2 − 8𝑥 (d)    5b – 2 = 13

2) Find the value of 5x – 7 when  x = 3
3) Where A = d² + e, find A when   d = 5 and e = 2

153, 154, 189, 287

1) 5(y + 6) ≡ 5y + 30   is an identity as when the brackets are 
expanded we get the answer on the right hand side

2) 5m – 7  is an expression since there is no equals sign
3) 3x – 6 = 12 is an equation as it can be solved to give a solution

4) C = 
5(𝐹 −32)

9
is a formula (involves more than one letter

and includes an equal sign)
5) Find the value of 3x + 2 when  x = 5

(3 × 5) + 2  = 17
6) Where A = b² + c, find A when  b = 2 and c = 3

A  = 2² + 3
A = 4 + 3
A = 7



Year 10 Term 3 Foundation (Unit 8)
EXPAND AND SIMPLIFY BRACKETS

Examples

ANSWERS: 1) (a) 6 –21f(b) 5m –4   (c) 22 + 5t 2)   (a) 6(m +2t)   (b) 3(3t –p)   (c) 2d(2d –1) 
3) 10g² –3g–4 4)  (a) (x–3)(x–5)   (b) x =-2 or x = -5

Key Words
Expand 

Factorise
Simplify
Product

Solve

Key Concepts

Expanding brackets
Single: Where each term inside the 
bracket is multiplied by the term 
on the outside of the bracket.
Double: Where each term in the 
first bracket is multiplied by all 
terms in the second bracket.

Factorising expressions
Putting an expression back into 
brackets. To “factorise fully” means 
take out the HCF.

Difference of two squares
When two brackets are repeated 
with the exception of a sign 
change. All numbers in the original 
expression will be square numbers.

1) Expand and simplify (a) 3(2 – 7f) (b) 5(m – 2) + 6 (c) 3(4 + t) + 2(5 + t)

2) Factorise  (a) 6m + 12t (b)  9t – 3p (c) 4d² – 2d

3) Expand (5g – 4)(2g + 1) 

4) (a) Factorise  x2 – 8x + 15     (b)  Factorise and solve x2 + 7x + 10 = 0

Expand and simplify where appropriate
1) 7 (3 + a) = 21 +  7a

2)  2(5 + a) + 3(2 + a)   =  10 + 2a + 6 + 3a
=  5a + 16 

3) Factorise  9x + 18   =  9(x + 2) 

4) Factorise 6e² – 3e  = 3e(2e – 1)

160, 162-164, 168-
169, 223-228, 230-234

Linear expressions

Quadratic expressions

1) (p + 2)(2p – 1)

= 2𝑝2 + 4𝑝 − 𝑝 − 2
= 2𝑝2 + 3𝑝 − 2

2)     (p + 2)2

(p + 2) (p + 2)

= 𝑝2 + 2𝑝 + 2𝑝 + 4
= 𝑝2 + 4𝑝 + 4

Expand and simplify: Factorise:

3) 𝑥2 − 2𝑥 − 3
= (𝑥 − 3)(𝑥 + 1)

Factorise and solve:

4) 𝑥2 + 4𝑥 − 5 = 0
𝑥 − 1 𝑥 + 5 = 0

Therefore the solutions are:
Either 𝑥 − 1 = 0

𝑥 = 1
Or  𝑥 + 5 = 0

𝑥 = −5



Year 10 Term 3 Foundation (Unit 8)
QUADRATIC GRAPHS

ANSWERS  1) 𝑥=−22)(−2,−1)3)34)𝑥=−1𝑎𝑛𝑑𝑥=−3

Key Words
Quadratic

Roots
Intercept

Turning point
Line of symmetry 

ExamplesKey Concepts

𝑦 = 𝑥2 + 2𝑥 − 8

251-256

Line of symmetry
𝑥 = −1

Turning point
(−1,−9)

Roots 𝑥 = −4
𝑥 = 2

A quadratic equation can be solved from 
its graph.
The roots of the graph tell us the 
possible solutions for the equation. 
There can be 1 root, 2 roots or no roots 
for a quadratic equation. This is 
dependant on how many times the 
graph crosses the x axis.

A quadratic graph will always be in the 
shape of a parabola.

𝑦 = 𝑥2 𝑦 = −𝑥2

The roots of a quadratic graph are where 
the graph crosses the x axis. The roots are 
the solutions to the equation.

y intercept = −8

Identify from the graph of 𝑦 = 𝑥2 + 4𝑥 + 3:
1) The line of symmetry
2) The turning point
3) The y intercept
4) The two roots of the equation



Year 10 Term 3 Higher (Unit 8)
QUADRATIC GRAPHS

ANSWERS  1) 𝑥=−22)(−2,−1)3)34)𝑥=−1𝑎𝑛𝑑𝑥=−3

Key Words
Quadratic

Roots
Intercept

Turning point
Line of symmetry 

ExamplesKey Concepts

𝑦 = 𝑥2 + 2𝑥 − 8

251-256

Line of symmetry
𝑥 = −1

Turning point
(−1,−9)

Roots 𝑥 = −4
𝑥 = 2

A quadratic equation can be solved from 
its graph.
The roots of the graph tell us the 
possible solutions for the equation. 
There can be 1 root, 2 roots or no roots 
for a quadratic equation. This is 
dependant on how many times the 
graph crosses the x axis.

A quadratic graph will always be in the 
shape of a parabola.

𝑦 = 𝑥2 𝑦 = −𝑥2

The roots of a quadratic graph are where 
the graph crosses the x axis. The roots are 
the solutions to the equation.

y intercept = −8

Identify from the graph of 𝑦 = 𝑥2 + 4𝑥 + 3:
1) The line of symmetry
2) The turning point
3) The y intercept
4) The two roots of the equation



Year 10 Term 3 Higher(Unit 8)
SOLVE SIMULTANEOUS EQUATIONS GRAPHICALLY

ANSWERS  1) 𝑥=−2𝑎𝑛𝑑𝑦=0,𝑥=0𝑎𝑛𝑑𝑦=22) 𝑥=0.5𝑎𝑛𝑑𝑦=2

Key Words
Simultaneous

Equation
Intersection

ExamplesKey Concepts

259

𝑥 = 1 and 𝑦 = 3

Simultaneous 
equations are when more 
than one equation are 
given which involve more 
than one variable. The 
variables have the same 
value in each equation.

Simultaneous equations 
can be solved graphically
whereby the intersection
of the graphs gives the x
and y values.

Solve each set of 
simultaneous equations 
graphically.

𝑦 = 2𝑥 + 1

𝑦 = −𝑥 + 4

𝑦 = 2𝑥 + 1
𝑦 = −𝑥 + 4

Solve graphically: 𝑦 = 𝑥2

𝑦 = 𝑥 + 2
Solve graphically:

𝑦 = 𝑥2

𝑥 = −1 and 𝑦 = 1

𝑥 = 2 and 𝑦 = 4

1) 2)



Year 10 Term 3 Higher(Unit 8)
SOLVE QUADRATIC INEQUALITIES GRAPHICALLY

ANSWERS  1) 𝑥≤−1𝑎𝑛𝑑𝑥≥22) −2≤𝑥≤−1

Key Words
Quadratic
Inequality
Solutions

ExamplesKey Concepts

277

When an quadratic 
inequality is solved it 
provides the range of values
that are possible. 

When an equation has 
solutions greater than 0 
then the solutions are taken 
from above the x axis. 

When an equation has 
solutions less than 0 then 
the solutions are taken from 
below the x axis. 

State the range 
of values 
possible for 
each inequality.

𝑥2 + 2𝑥 − 1 ≥ 0

1) 2)

𝑥 ≥ 0.5 𝑎𝑛𝑑 𝑥 ≤ −2.5

The range of solutions are:
𝑥2 + 2𝑥 − 1 ≤ 0

−2.5 ≤ 𝑥 ≤ 0.5

The range of solutions are:

𝑥2 − 𝑥 − 2 ≥ 0 𝑥2 + 3𝑥 + 2 ≤ 0



Year 10 Term 3 Higher (Unit 8)
INEQUALITIES AND REGIONS ON GRAPHS

ANSWER  (1,0), (1,1), (1,2), (1,3), (0,1), (0,2) 

Key Words
Region

Inequality
Solution

ExamplesKey Concepts

273-276

Inequalities can be 
represented on graphs. 
They highlight regions 
where all of the possible 
true values exist within its 
given constraints. 

Solid lines are used on the 
graph when ≤ ≥ are 
involved.
Dashed lines are used on 
the graph when <> are 
involved.

State the possible integer values 
that are true for the given 
inequalities.

Highlight the region that represents the possible solutions 
to the following inequalities:

𝑥 ≤ 2
𝑦 ≤ 2𝑥

𝑥 + 𝑦 ≥ 3
• Plot the points for each linear graph and draw the 

lines.
• Choose a coordinate whose values can be substituted 

in to each inequality. If the inequality is FALSE once 
values have been substituted in, then shade this area.

• You should be left with one area with no shading once 
you have repeated this for all inequalities.

• Each x is a possible set of integer values which are 
true for all three inequalities. Eg. (2,1), (2,2) (2,3)…

𝑥 ≤ 1 𝑦 ≥ −𝑥 + 1

𝑦 ≤ 𝑥 + 2



Year 10 Term 3 Higher (Unit 8)
ITERATION

ANSWER  1.1 to 1d.p.

Key Words
Iteration
Solution

Approximate

ExamplesKey Concepts

322

Iteration is the repetition
of a mathematical 
procedure applied to the 
result of a previous 
application, typically as a 
means of obtaining 
successively closer 
approximations to the 
solution of a problem.

𝑥𝑛+1 =
2

𝑥𝑛
2 + 3

When 𝑥0 = 0

Calculate the values of 𝑥1, 𝑥2, 𝑥3 to find an estimate for the solution 
to 𝑥3 + 3𝑥 = 2

𝑥0+1 =
2

02 + 3
= 0. ሶ6

𝑥1+1 =
2

0. ሶ62 + 3
= 0.5806451613

𝑥2+1 =
2

(0.58… )2+3
= 0.5993140006

We substitute this value 
into the next step.

An estimate of the 
solution is 0.6 because 

all of the solutions 
round to 1d.p.

Starting with 𝑥0 = 1, use the iteration formula 

𝑥𝑛+1 =
3

2𝑥𝑛
four times to find an estimate for the 

solution.



Year 10 Term 3 Higher (Unit 9)
CIRCLE THEOREMS

ANSWER

Key Words
Radius
Centre

Tangent
Circumference

Right angle

Key Concepts

593-606

The angle in a semi circle 
is 90o

The alternate segment 
theorem

Opposite angles in a cyclical 
quadrilateral sum to 180o

The angle between a radius 
and a tangent is 90o

The angle at the centre is twice 
that at the circumference

From any point you can 
only draw two 

tangents, and they are 
equal in length

Angles at the 
circumference are equal

Sum to 180o

Same
size

Same
size

2𝑥

𝑥

Try look, cover, write, check to be able to identify and describe 
each of the 7 circle theorems.

1. Read through the theorems
2. Cover them over

3. Attempt to recreate them on another sheet of paper
4. Check how many you remembered perfectly. Try again until you have all 7.



Year 10 Term 3 Higher (Unit 9)
TANGENT TO A CIRCLE

ANSWER  𝑦=−
1

3𝑥+
20

3

Key Words
Radius

Tangent
Negative 
reciprocal

Perpendicular
Gradient

ExamplesKey Concepts

320

A tangent touches a circle 
at one point.

A tangent line is 
perpendicular to the radius
of the circle.

The gradient of the tangent 
is the negative reciprocal of 
the gradient of the 
equation of the line of the 
radius.

1) Find the equation of the line which is the radius of the circle.

𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 =
1

2
𝑡ℎ𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑦 =

1

2
𝑥

2) The tangent is perpendicular to the radius.

𝑔𝑟𝑎𝑑𝑖𝑒𝑛𝑡 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 = 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑟𝑒𝑐𝑖𝑝𝑟𝑜𝑐𝑎𝑙 𝑜𝑓
1

2
= −2

3) Substitute in the given coordinate (2,1) to 𝑦 = −2𝑥 + 𝑐
𝑦 = −2𝑥 + 𝑐

1 = −2 × 2 + 𝑐
1 + 4 = 𝑐
5 = 𝑐

𝑦 = −2𝑥 + 5

Find the equation of the 
tangent to the circle with 
equation:

𝑥2 + 𝑦2 = 5
which passes through the 
point (2,1).

Find the equation of the tangent to the circle 
with equation:

𝑥2 + 𝑦2 = 40
which passes through the point (2,6).



Year 10 Term 3 Higher (Unit 9)
EQUATION OF A CIRCLE

ANSWER  1) 5  2) 7  3) 16  4) 22

Key Words
Radius
Centre
Sketch

Square root

ExamplesKey Concepts

314

𝑥2 + 𝑦2 = 𝑟𝑎𝑑𝑖𝑢𝑠2

The equation of a 
circle will be in the 
format:

The centre of each 
circle will be at the 
coordinate (0,0).

𝑥2 + 𝑦2 = 4

𝑅𝑎𝑑𝑖𝑢𝑠 = 4
= ±2

Therefore we can plot the following 
coordinates to support us sketching 
our graph: (0,2), (0,-2), (2,0), (-2,0)

radius

Calculate the length of the radius for each of the following equations 
of circles:
1) 𝑥2 + 𝑦2 = 25 2) 𝑥2 + 𝑦2 = 49

3) 𝑥2 + 𝑦2 = 256 4) 𝑥2 + 𝑦2 = 22



Year 10 Term 3 Higher (Unit 10)
COLUMN VECTORS

ANSWER 𝑎)
5
−5𝑏)

1
5𝑐)

9
−6

Key Words
Column
Vector

Translation
Resultant

ExamplesKey Concepts

622-627

Vectors describe 
translations.

𝑥

𝑦

+ move right
- move left

+ move up
- move down

2

3
+

5

−4
=

2 + 5

3 + −4
=

7

−1

Adding vectors:

Subtracting vectors:

3

9
−

2

−3
=

3 − 2

9 − −3
=

1

12

2
8

−3
=

2 × 8

2 × −3
=

16

−6

Vectors and scalar multipliers:

𝟐

𝟑 𝟓

−𝟒

Resultant vector

Calculate the resultant vector:

𝑎)
3

2
+

2

−7
𝑏)

5

2
−

4

−3
𝑐) 3

3

−2



Year 10 Term 3 Higher (Unit 10)
VECTORS IN DIAGRAMS

ANSWER  a) 4𝑏𝑏)𝑎+2𝑏𝑐)−𝑎+2𝑏𝑑)4𝑏+𝑎

Key Words
Vector

Magnitude
Direction
Parallel

ExamplesKey Concepts

625-626

Vectors notation:

Magnitude: Length of the arrow

Direction: Where the arrow is 
pointing

Parallel lines of equal length
have the same vector.

Parallel lines of different lengths
have a multiple of the vector.

Travelling against an arrow 
changes the sign of the vector.

a AB a

O A

B C

a

b

OA = b OB = a
OABC is a parallelogram. M is the midpoint of AC.

a) State the vector of OC.
As BC is parallel and equal in length to OA, it has 
the vector value of b.

Therefore OC = a + b

b) State the vector of AO.
As we are travelling against the arrow, 
the vector changes sign.
Therefore AO = -b

c) State the vector of OM.
As AC is parallel and equal in length to 
OB, is has the vector value of a. M is the 
midpoint of AC.

Therefore OM = b + 
𝟏

𝟐
𝒂

M

a

2b
O

A

B

C

D

E OABC and BCDE are two identical 
parallelograms.
a) State the vector of OD
b) State the vector of OC
c) State the vector of AB
d) State the vector of OE



Year 10 Term 3 Higher (Unit 10)
RATIO AND COLLINEAR PROOFS IN VECTORS

ANSWER: AD = 
−2

3
𝑎+

4

3
𝑏DE = 

2

3
𝑏−

1

3
𝑎therefore A,D, and E are in a straight line as they are multiples of one another and 

have the common point of D.

Key Words
Vector
Ratio

Midpoint
Multiples

ExamplesKey Concepts

628-636

Parallel lines of different
lengths have a multiple
of the vector.

For two vectors to form a 
straight line they must 
have vector values which 
are multiples of one 
another and must have a 
common point.

C is the point such that OC:CA = 4:1
M is the midpoint of AB.
D is the point such that OB:OD = 3:4
Show that C, M and D are on the same straight line.

3b

5a

O

A

B
D

M

b

CM = CA + AM

= 𝑎 +
1

2
(−5𝑎 + 3𝑏)

= 𝑎 − 2.5𝑎 + 1.5𝑏
= −1.5𝑎 + 1.5𝑏

MD = MB + BD

= 
1

2
−5𝑎 + 3𝑏 + 4𝑏

= −2.5𝑎 + 1.5𝑏 + 𝑏
= −2.5𝑎 + 2.5𝑏

CA =
1

5
𝑂𝐴

=
1

5
(5𝑎)

= 𝑎

C, M and D are on a straight line as CM and MD are multiples of one another and have 
the common point of M. 

D E

O

A C

B

D is the point on OC such that OD:DC = 2:1.
E is the midpoint of BC.
Show that A, D and E are on the same 
straight line.

2b

2a



Moments & Levers (Triple Only)
Moment = Force x perpendicular distance
If an object is balanced then the clockwise 
moment is equal to the anti-clockwise moment. 

Levers and gears are used to transmit and 
magnify the force applied. 

Pressure in a fluid (Triple Only)
A fluid (liquid or gas) causes a force at right 
angles to any surface that touches it. 

The deeper an object is in a fluid the greater 
the pressure, this is because there are more 
particles above it pressing down on it. 

The pressure on the 
underside of a submerged 
object is greater than the 
pressure on top, this causes a 
resultant force = upthrust

AQA Science: Physics Unit 5 Revision Notes – Forces and Motion

Graphs

Motion Distance-Time Speed-Time

Stationary

Constant 
Speed

Accelerating

Decelerating

Velocity, Acceleration & Weight 

Velocity means speed with a direction.  
Units: m/s

Acceleration means the rate of change of 
velocity.  Units: m/s2

Weight = Mass x Gravity (gravity = 10)
(N)

Forces
Every force has a reaction force which is equal 
in size, opposite in 
direction and acts 
on a different object

Movement
Objects move by 
applying a force in one
direction, the 
reaction pushes them
in the opposite

S        H  k ’      

When you add a force
(weight) to a spring it 
extends. 

Extension = Stretched 
length – original length

Force = Constant x Extension
(N)         (N/m)        (m)

Elastic limit/limit of 
proportionality. 
After this point it is 
permanently deformed

Proportional (Straight 
line)

Falling Objects
1. When an object is dropped it accelerates as the 
force of gravity is larger than the force due to 
air resistance.
2. As it gets faster the air resistance increases. 
3. Eventually the force due to air resistance is 
equal to the force due to gravity. This is known as 
terminal velocity.
4. At terminal velocity the resultant force is zero.
5. The object remains at a constant speed.

Momentum P = m x v
The Law of Conservation of Momentum states that 
the momentum before an event is equal to the 
momentum afterwards.

P = 0kgm/s P = (-20x1) + (10x2) = 0Kgm/s

Car Safety

Stopping Distance = Thinking Distance + Braking 
Distance

Thinking Distance is the distance travelled before 
the driver has reacted. 
Affected by: Alcohol, drugs, tiredness, age. 

Braking Distance is the distance travelled whilst the 
brakes have been applied. 
Affected by: Weather conditions (Ice/Snow), 
condition of the tyres/brakes, road surface. 

Safety Devices – Seat belts, airbags, crumple zones

These devices make the time taken to slow down in 
the event of a crash longer, which makes the force
felt by the driver smaller. 

Reaction time
Reaction time for an adult is between 0.2s and 0.9s. 
It can be tested using a stopwatch. 



AQA BIOLOGY     
UNIT 7: 
ECOLOGY

Biotic and Abiotic Factors

Key Terms

Habitat – where an organism lives
Population – all organisms of a species in a habitat
Community – populations of different species in a habitat
Ecosystem – the interaction of biotic and abiotic factors

The animals and plants are usually interdependent:

• Animals eat plants
• Animals pollinate plants
• Animals eat animals
• Animals use plants to build shelters
• Plants use nutrients from animal droppings

A stable community is one where all the species and 
environmental factors are in balance, so population sizes 
remain fairly constant e.g. tropical rainforests.

Distribution of Organisms

Where organisms live depends on:

• Temperature
• Amount of light
• Availability of water
• Availability of nutrients
• Availability of oxygen and carbon dioxide

Quadrats – To estimate a population

Line/Belt Transects – To show distribution

1. Lay tape along the area
2. Place quadrat at regular intervals
3. Count number of organisms / % coverage

1. Throw randomly 
(prevent bias) many 
times

2. Count number of 
organisms / % 
coverage

3. Calculate the mean
4. See how many quadrats 

fit in whole area
5. Multiply number of 

quadrats by the mean

Adaptations

Structural:                            ’                        
shape, size or colour.

Behavioural: how an organism behaves e.g. some species migrate to 
warmer climates during winter months.

Functional: internal processes of an organism e.g. desert animals 
produce little sweat and small amounts of urine to conserve water.

Arctic - prevent heat loss
- small SA:Vol = lose less heat
- camouflage from prey

Desert - large SA:Vol = easily lose and gain heat
- camouflage from prey
- no leaves
- water storage
- deep roots

Predators – Camouflage
- Mimicry
- Poisons and spikes
- Warning colours

Competition

Plants – light, space, water, minerals
Animals – space, food, water, mates

Extremophile – organisms 
with adaptations to  live 
in harsh habitats to 
reduce competition.

Decay

Conditions needed = WARM, MOIST and OXYGEN

Decay puts nitrates back into the soil and carbon dioxide back into 
the atmosphere.

Compost Heaps – Decay releases nutrients from dead plants and 
animals to make fertile soil.

• Air holes – let oxygen in, regulate temperature.
• Warmth generated by respiring microorganisms.
• Finely shredded waste increases surface area.

Water Cycle

Remember to follow the path of carbon e.g. 
CO2 in air taken in by plants (photosynthesis), 
plants eaten by animals, animals die (decay), 
microorganisms respire, CO2 back in the air.

Carbon Cycle• Detritus feeders = worms, beetles, maggots
• Decomposers = bacteria, fungi
• They respire using waste, dead organisms etc.

Food Chains

Grass → Rabbit → Fox

(producer → primary consumer → secondary consumer)

Always start with a producer (plant) as they produce their 
own food – they photosynthesise              ’            
produce glucose.  Some of this glucose is used to produce 
new biological molecules in the plant, increasing its biomass 
(an energy store).  Some of this biomass is passed on to the 
animal that eats the plant (secondary consumer).  Therefore 
energy is transferred through organisms in a food chain.

Predator-Prey Relationships The amount of food limits 
the population of a species.  
If the population of prey 
increases then so will the 
population of predators.  
But, as the number of 
predators increase, the 
number of prey decrease.

The predator-prey cycles are slightly out of phase with each other 
because it takes a short white for a population to respond to changes 
in the other.

If the number of rabbits increase it will take a while for the foxes 
to reproduce.



AQA BIOLOGY     UNIT 7: ECOLOGY
Biodiversity Pollution Deforestation & Peat Bogs

Global Warming Decomposition

Temperature: Decay is controlled by enzymes so too cold = too 
slow, too hot = denatured.

Moisture: Makes it easier for microorganisms to digest food and 
prevents drying out.

Oxygen: For aerobic respiration – grow, reproduce etc.  Aerobic 
respiration results in an increase in temperature in a compost heap.

Anaerobic respiration in bacteria can  produce methane –
flammable gas (fuel)

Environmental ChangeTRIPLE ONLY TRIPLE ONLY

a measure of the variety of all the different 
species of organisms on Earth, or within a 
particular ecosystem.  A high diversity ensures 
the stability of an ecosystem.

A high biodiversity reduces the dependence of one species on 
another for:

• Food
• Shelter
• Maintenance of the physical environment

Human population has grown due to:

• Growing more food
• Treatment of diseases
• No natural predators

As human population increases, biodiversity decreases because:

• Land is used for building houses, shops, industry, roads.  This 
destroys habitats.

• Huge areas of land is used for farming so natural animal and 
plant populations cannot survive.

• Quarrying for metal ores and rocks destroys habitats.
• Waste pollutes the environment and processing it takes up more 

land.

Restoring biodiversity

• Breeding programmes for endangered species
• Protection and regeneration of habitats
• Reintroduction of hedgerows and field margins
• Reduce deforestation and carbon dioxide emissions
• Recycling resources – reduces landfill

Land • More people = more sewage which if untreated pollutes soil
• Household waste goes to landfill – toxic chemicals spread 

into the soil
• Radiation e.g. at Chernobyl
• Herbicides and pesticides can be washed into rivers and 

streams – become part of food chain (bioaccumulation)

Water • Eutrophication

Fertilisers washed into rivers causes 
increase in algae and plants.  These 
compete for light so die.  
Decomposers use up all the oxygen in 
the water when respiring lowering 
biodiversity.

Bioindicators can be used to 
identify low oxygen levels e.g. 
salmon, bloodworms.

Air • Global dimming – smog and smoke particulates in the air reflect 
sunlight reducing the amount reaching us lowering ground temperature.

• Acid rain – Fossil fuels contain sulphur and nitrogen. Combustion results 
in sulphur dioxide and nitrogen dioxide released.  These dissolve in 
rainwater and form sulphuric and nitric acids lowering rain pH.

Effects of Acid Rain

• Kills leaves, flowers etc and destroys roots
• Lowers pH in lakes, rivers etc until they 

cannot support life
• Acid snow – when it melts it causes major 

             ‘          ’
• Other countries are affected due to winds

What is being done about it?!

• Low sulphur petrol
• Clean chimney fumes from 

power stations
• Catalytic converters on cars
• Rely more on renewable 

energy sources.

There are 3 main reasons for
deforestation:
• Grow staple foods e.g. rice
• To rear more cattle
• To grow crops for biofuel

Deforestation increases atmospheric carbon dioxide levels:

• Less trees therefore less photosynthesis removing CO2

from the air.
• Burning trees releases CO2.
• Decay of dead plants by microorganisms respiring 

releases more CO2.
• Trees take in lots of CO2 which is then converted into 

plant tissue.  Removal of trees removes CO2 sinks.

Often large areas are replaced by one single species.  This 
is called a monoculture.

Peat bogs – Carbon store formed very slowly.  Plant material 
         ’                                                    
of oxygen.

• Burning the peat releases its stored carbon back into the 
atmosphere as carbon dioxide.

• As peat is mixed in with soil it is exposed to aerobic
conditions and begins to decompose - which releases 
carbon as carbon dioxide.

Slash and burn
Land cleared for 

farming, trees burnt 
releasing CO2.

More CO2 being released than taken in e.g. deforestation 
for rice fields or cattle that both release methane (CH4)

Global warming could cause:

• Climate change – increase severe unpredictable weather, 
higher temperature sea absorbs less CO2.

• Rising sea levels – ice caps, glaciers
• Reduced biodiversity –              ’                      

change
• Changes to migration
• Changes to distribution – some organisms may be able to 

survive in more places and vice versa.

The greenhouse effect is needed to maintain life but excess 
gases are causing an increase in temperature.

Greenhouse Effect
1.    ’               

up the surface of the 
Earth.

2. Most of this energy 
is radiated back.

3. Layers of CO2 and 
CH4 absorb some of 
the energy.

4. This warms up the 
atmosphere and the 
surface of the Earth.

Biogas can be produced on a small scale 
in a biogas generator.

The carbohydrate-containing materials 
are fed in, and a range of bacteria 
anaerobically ferment the 
carbohydrate into biogas.

The remaining solids settle to the base 
of the digester and can be run off to 
be used as fertiliser for the land.

The optimum temperature for biogas 
production is between 32oC and 35oC.

Cooler Countries – Slow respiration rate – bury generator with thick 
walls.
Warmer Countries – Denatures enzymes – bury generator so ground 
keeps it cool during the day.

Distribution of organisms is caused by:

• Availability of water
• Temperature
• Concentration of dissolved atmospheric gases in water.

Seasonal 
Changes

Daylight, amount of rainfall, 
temperature all change with the seasons. 
Animals migrate.

Geographical 
Changes

Changes to soil (structure and pH), 
altitude, saltiness of water.  Organisms 
have adaptations to survive.

Human 
Interaction

Negative: Global warming, acid rain, 
pollution

Positive: Maintaining rain forests, 
reducing pollution, conservation of 
hedgerows and woodlands

Living 
Factors

New predator, diseases, new 
competitors



Biomass Transfers Food Security & Efficiency

Sustainable Food Production

TRIPLE ONLY

Biomass – mass of organism (no water)

Stages in a food chain are called Trophic Levels.

Issues with measuring biomass:

• Kill the organism and dry it out.
• Wet biomass is different depending on conditions, time 

of day etc.

Pyramid of biomass:

General Biomass Pyramid Rules

• Producer always at the bottom.
• They always look like normal pyramids
• Not all organisms or parts are eaten by the stage above 

e.g. roots, bones.
• Most biomass taken in is usually used for respiration.
• Food chains are short as so much biomass is lost at each 

trophic level.

Biomass is lost by organisms because:

• Faeces –               ’                                
                              ’                        
claws.  Faeces are broken down by decomposers.

• Waste – Excess protein – deamination (urea production)
- Respiration – glucose used by plants and animals 
transfers energy to the surroundings e.g. 
movement.

• Temperature – Mammals and birds use respiration for 
body heat

Food Security = Having enough food for the population

Factors threatening food security:

• Increasing birth rate – children to work land, large families in 
                                 ’                    

• Changing Diets – People look for new interesting food, deprives 
local people of traditional food, less nutritional foods take less 
time to cook.

• New pests and pathogens – Global travel, animal and plant 
movement, climate change = wider spread of pathogens which 
affects farm animals and crops.

• Environmental Changes – Global warming = droughts and flooding of 
farm land.

• Cost – Genetic engineered crops cost more money as do irrigation 
systems, fertilisers and pesticides.

• Conflicts – infrastructure damaged, people fear they can t feed 
their families.

To make food production efficient:
• Shorter food chains so less biomass lost
• Limit movement of farm animals – less respiration more biomass 

(disease spreads in intensive farms)
• Warmer temperature – less respiration more biomass
• Fish bred in cages on high protein diets

Downsides: Ethical concerns over animal cruelty and welfare
Cost for lighting and heating

Sustainable = producing foods in ways that supply the 
whole human population and can continue for years.

Fishing – To prevent overfishing:

• Larger-holed nets to only catch the bigger, older fish
• Ban fishing during breeding season
• Strict fishing quotas to make sure some fishermen only 

bring in a limited number of specific types of fish.

Mycoprotein (Quorn)

Produced by fungus 
called fusarium (grows 
fast on glucose syrup) in 
a fermenter under 
aerobic conditions.

Fungal biomass is 
harvested and purified 
and then dried and 
processed to make 
mycoprotein.  It can be 
shaped and flavoured.
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                    ’                       
warmth, shelter, food and transport.

Natural resources, supplemented by agriculture, 
provide food, timber, clothing and fuels. For 
example Wood, Cotton and Leather.

Finite resources from the Earth, oceans and 
atmosphere are processed to provide energy and 
materials. For example, Stone, Gold and Crude oil.

Obtaining raw materials from the Earth by 
quarrying and mining causes environmental
impacts. Some products, such as glass bottles, can 
be reused, other products cannot be reused. 
Metals can be recycled by melting and recasting 
or reforming into different products. Different 
materials require different levels of separation 
before recycling. For example, some scrap steel 
can be added to iron from a blast furnace to 
reduce the amount of iron that needs to be 
extracted from iron ore

Potable Water

Water that is safe to drink is called potable water. 
Potable water is not pure water in the chemical 
sense because it contains
dissolved substances.

It is not always possible to access fresh water. 
Desalination of sea  water can be done by 
distillation or by processes that use membranes 
such as reverse osmosis. These processes require 
large amounts of energy.

Waste Water Treatment

Life Cycle AssessmentPhytomining

Bioleaching

In Bioleaching, bacteria are mixed with low 
grade copper ore. The bacteria produce 
leachate solutions that contain metal compounds 
from the ore. These metal compounds can then 
be separated by displacement or electrolysis

Alloys (Triple Only)

Most metals in everyday use are alloys.

Bronze is an alloy of copper and tin and used in coins. 
Brass is an alloy of copper and zinc and used in piping.

Gold used as jewelry is usually an alloy with silver, 
copper and zinc. The proportion of gold in the alloy is 
measured in carats. 24 carat being 100 % (pure gold), 
and 18 carat being 75 % gold.

Steels are alloys of iron that contain specific 
amounts of carbon and other metals. High carbon 
steel is strong but brittle. Low carbon steel is softer 
and more easily shaped. Steels containing chromium 
and nickel (stainless steels) are hard and resistant.

In the UK rain provides 
low levels of fresh water 
that collects in; the 
ground, lakes and rivers. 
It is then passed through 
filter beds to remove 
larger contaminants  it is 
then sterilized by using 
either chlorine, ozone or 
ultraviolet  light to kill 
bacteria.
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   ’         
the 
environmental 
impact of 
products in 
each of these 
stages
- Extracting 

and 
processing 
raw 
materials

- Manufacturi
ng and 
packaging

- Use and 
operation 
during its 
life time

- Disposal at 
the end of 
its useful 
life
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Ceramics, Composites and Glass (Triple Only) Polymers

Polymers depend on what monomers they are made 
from and the conditions under which they are 
made.

Corrosion Prevention (Triple Only)

Rusting is an example of corrosion. Both air and 
water are necessary for iron to rust.

There are 2 main methods to help prevent rusting

1) Putting a barrier between the metal and the air 
and moisture e.g. grease, paint, plastic, 
unreactive metal

2) Sacrificial protection -The iron is covered or 
connected to a more reactive metal so it will 
‘       ’                   

Thermosoftening
Individual tangles 
polymers that melt 
when heated

Thermosetting
Polymer chains with cross 
links between them, they do 
not melt when heated

Ceramics
Pottery and 
brick ceramics 
are made by 
shaping wet 
clay and then 
heating in a 
furnace

Composites
Most composites 
are made of two 
materials, a matrix 
or binder surround 
and binding 
together 
fragments of the 
different material 
called the 
reinforcement

Uses
- Fiberglass
- Dental 

Fillings
- MDF

Haber Process (Triple Only)

Glass
Most of the glass we use is soda-lime 
glass, made by heating a mixture of 
sand, sodium carbonate and 
limestone. Borosilicate glass, made 
from sand and boron trioxide, melts 
at higher temperatures than soda-
lime glass.

The Nitrogen in this process 
is from the fractional 
distillation of air and the 
hydrogen is obtained from 
the natural gas (CH4) or 
electrolysis of water

The reaction is reversible. TO separate 
the ammonia the, it is cooled and 
removed, the remaining nitrogen is 
recycled

NPK Fertilisers (Triple Only)

Compounds such as Nitrogen, phosphorus and 
potassium (NPK) are used in agriculture.

Ammonia can be used to manufacture 
ammonium salts and nitric acid to give the 
nitrogen (N). Potassium (K) comes from mining 
of potassium chloride and potassium sulphate. 
Phosphorous (P) comes from mining phosphate 
rock.

Acid Alkali Fertiliser

Nitric Acid Ammonia 
Solution

Ammonium 
Nitrate

Phosphoric 
Acid

Ammonia 
Solution

Ammonium 
Phosphate

Sulfuric Acid Ammonia 
Solution

Ammonium 
Sulphate

LDPE AND HDPE
Ethene can be polymerized in slightly different ways 
to produce low density polyethene and high density 
polyethene. LDPE has side branches that stop the 
polymer molecules lining up properly, it is not 
crystalline, therefore it has weaker bonds and has a 
lower melting point. HDPE has a crystalline structure

Therefore has a 
higher melting point 
due to the force of 
attractions
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Type Cause Treatment

• Soft tissue – sprains and strains
Muscle, tendon or ligament is overstretched i.e. 

hamstring pull
R.I.C.E, support bandages, slings to keep area 

still and supported

• Overuse injuries – tendonitis, golfers 
elbow, shin splints, tennis elbow

Repeated use of a muscle or joint in high 
impact/stress activities

Painkillers, R.I.C.E, Support bandages, joint 
braces

• Fractures – open and closed
Falling or trauma to the bone i.e. bad tackle in 

football
Serious cases – surgery, usually limbs are put 

in plaster casts for 6-8weeks

• Concussion High impact to the head i.e. clash of heads in rugby
Medical assessment, rest, no activity, cold 

compress, avoid stress, painkillers

• Contusions i.e. bruises
Impacts to the body made by other players or

equipment – hockey stick to the shin
R.I.C.E

• Abrasions i.e. grazes and cuts Falling or making a tackle in football on hard surfaces
Clean the would, antiseptic cream, plaster or 

stitches if serious

• Blisters
Pocket of fluid appears as a result of rubbing. New or 

ill fitting footwear can cause this
Blister plaster, keep the area clean, antiseptic 

cream

• Cramp
Fatigue, build up of lactic acid and poor hydration 

levels
Rest the area, stretch the area carefully, 
gentle massage, hydrate the performer

• Injuries related to children – Severs disease 
and Osgood Schlatter’s disease

Highly active young children who take part in 
activities that have a lot of running/ high impacts to 

the feet and knees

Severs – painkillers, rest, heel cups, ice packs
Osgood Schlatter’s – painkillers, rest
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