
‘Curiosity is the wick in the candle of learning.’
William Arthur Ward
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… Changing lives



There are some more ideas and strategies listed below:

•Ask someone to write questions for you 

• Write your own challenging questions and then leave it overnight to answer them the 

next day 

• Create mind maps 

• Create flashcards 

• Put the key words into new sentences 
• Look, cover, write and check 

• Mnemonics 

• Draw a comic strip of a timeline 

• Use the ‘clock’ template to divide the information into smaller sections. Then test 

yourself on different sections 

• Give yourself spelling tests 

• Definition tests 

• Draw diagrams of processes 

• Draw images and annotate/label them with extra information 

• Do further research on the topic 

• Create fact files 

• Create flowcharts

Instructions for Using your Knowledge Organiser

Every school day you should be 

studying 2 sections of your 

Knowledge Organiser (KO) for 

homework. 

You are to use your exercise book 

to show the work you have done. 

Each evening you should start a 

new page and put the date 

clearly at the top. You need to 

bring your KO and exercise book 

with you EVERY DAY to the 

academy. 

Presentation
You should take pride in how you present your work, each page should be clearly dated at 
the top left hand side with Subject 1 written in the middle. Half way down the page a line 
should divide it in two with Subject 2 written above the dividing line. Each half of the page 
should be neatly filled with evidence of self-testing. There should be an appropriate amount 
of work. Remember the PROUD system should still be followed in your exercise book.

You can use your KOs and book in a number of different ways but you should not 
just copy from the Knowledge Organiser into your book. Use the ‘How to self-test 
with the Knowledge Organiser’ booklet available on the school website which you 
can access using the QR code to the right. An instructional video on how to use 
your Knowledge Organiser is also available on the school website.
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Year 10 English Poetry Anthology- how many do you know?

Knowledge Organiser

Anthology Poem Key quotes & Trigger Words Covered?

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”

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”

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”

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”

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”

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”

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”

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”

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”



Year 10 English Poetry Anthology- how many do you know?

Knowledge Organiser

Anthology Poem Key quotes & Trigger Words Covered?

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”

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”

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”

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”

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.”

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”

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!”

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?”

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”



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. 

Convection Currents

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.

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. 

Earthquake Management

PREDICTING

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

event will occur.

PROTECTION

You can’t stop earthquakes, so earthquake-prone regions follow 
these three methods to reduce potential damage: 
• Building earthquake-resistant buildings
• Raising public awareness 
• Improving earthquake prediction

Managing Volcanic Eruptions

Warning signs Monitoring techniques

Small earthquakes are caused as 
magma rises up.

Seismometers are used to detect 
earthquakes.

Temperatures around the volcano 
rise as activity increases.

Thermal imaging and satellite 
cameras can be used to detect heat 

around a volcano.

When a volcano is close to erupting 
it starts to release gases. 

Gas samples may be taken and 
chemical sensors used to measure 

sulphur levels.

Planning & Preparation

Creating an exclusion zone around 
the volcano.

Being ready and able to evacuate 
residents.

Having an emergency supply of 
basic provisions, such as food

Trained emergency services and a 
good communication system.

HIC - CS: Eyjafjallajokull (E15) Eruption, Iceland 2010

Causes
The North-American and Eurasian plates move apart on a 
constructive plates.
The disruption caused by Eyjafjallajökull was the result of a series of 
small volcanic eruptions from March to October.

Effects
The thick ice cap melted which 
caused major flooding.
No reported deaths.
Airspace closed across Europe, 
with at least 17,000 flights 
cancelled
Costed insurers £65m to 
cancelled flights.

Management
Iceland had a good warning 
system with texts being sent to 
residents within 30 minutes.
Large sections of European 
airspace were closed down due 
ash spread over the continent.
Airlines developed ash 
monitoring equipment.

The Challenges of Natural Hazards
Unit 1a

LIC -CS: Haiti Earthquake 2010

Causes
On a conservative plate margin, involving the Caribbean & North American plates.
The magnitude 7.0 earthquake was only 15 miles from the capital Port au Prince. With 
a very shallow focus of 13km deep.

Effects 
230,000 people died and 3 million 
affected. Many emotionally affected.
250,000 homes collapsed or were 
damaged. Millions homeless.
Rubble blocked roads and shut down 
ports. 

Management
Individuals tried to recover people. 
Many countries responded with appeals 
or rescue teams.
Heavily relied on international aid, e.g. 
$330 million from the EU. 
98% of rubble remained after 6 months.

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. 



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.

Case Study: Typhoon Haiyan 2013

Causes
Started as a tropical depression on 2rd November 2013 and gained 

strength. Became a Category 5 “super typhoon” and made landfall on 
the Pacific islands of the Philippines. 

Effects
• Almost 6,500 deaths.
• 130,000 homes destroyed.
• Water and sewage systems 

destroyed had caused
diseases.

• Emotional grief for dead.

Management
• The UN raised £190m in aid.
• USA & UK sent helicopter 

carrier ships deliver aid 
remote areas.

• Education on typhoon 
preparedness.

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. 

Case Study: UK Heat Wave 2003

Causes
The heat wave was caused by  an anticyclone (areas of high pressure) that 

stayed in the area for most of August. This blocked any low pressure systems 
that normally brings cooler and rainier conditions.

Effect

• People suffered from heat 

strokes and dehydration. 

• 2000 people died from causes 

linked to heatwave. 

• Rail network disrupted and crop 

yields were low. 

Management
• The NHS and media gave 

guidance to the public.
• Limitations placed on water use 

(hose pipe ban). 
• Speed limits imposed on trains 

and government created 
‘heatwave plan’.

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.

Evidence of natural 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.

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.

Managing Climate Change

Carbon Capture
This involves new technology designed to 

reduce climate change.

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

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

Renewable Energy
Replacing fossil fuels based energy with 

clean/natural sources of energy. 



Geography Mnemonic

Rates of deforestation. 1970s-present x3 UKs. 100 years:50% lost. Brazil reducing rates.

Animal and plant adaptations; Emergent(60-70m) / Canopy / Understory / Forest Floor / Buttress roots 
/ drip tips / epiphytes / smooth bark / Toucans / Bats / Glasswing butterfly / Poison dart frogs.

Interdependence

Nutrient cycle; Biomass – litter (humus) – (decomposers) soil (infertile). (No seasons- rapid cycle)

Fact file: 9 countries in South America, Oldest biomes, 40,000 plants.

Over population – is that the biggest cause of deforestation?

Rainfall 2000-3000mm / 25-30oC / Low pressure

Economic and environmental impacts. ($6.9 million trade, mining, soya, jobs, PME, loss for rubber 
tappers). (Soil erosion, 55 million tonnes, Climate change 20% CO2 in biomass, Loss of biodiversity)

Services and goods. (Resources: food, water, medicine) (Climate, water, flooding regulator, habitat 
shelter)

Timber – Logging

Selective logging – management. (debt reduction, education, afforestation, ecotourism, international 
agreements (ITS, 2006,70)

When using this remember to add the facts- not 
just the first word!













Year 10 Term 2 Route 1 (Unit 1)
PERIMETER AND CIRCUMFERENCE

Key Words
Circle

Perimeter
Circumference

Radius
Diameter

Pi
Arc

Examples

ANSWERS: 1) 12𝜋or 37.7cm  2) 
30

𝜋or 9.54cm  3) 38.56cm   4) 
16

9𝜋or 5.59cm

534, 535, 537, 
538, 541, 544-545

Key Concepts

Calculate:
1) The circumference of a circle with a diameter of 12cm
2) The diameter of a circle with a circumference of 30cm
3) The perimeter of a semicircle with diameter 15cm
4) The arc length of the diagram

Calculate:
Parts of a circle

Circumference 
of a circle is 
calculated 
by 𝜋𝑑 and is 
the distance 
around the circle.

Arc length of a sector is 

calculated by 
𝜃

360
𝜋𝑑.

a) Circumference

4cm
C = 𝜋 × 4

= 4𝜋
or  = 12.57cm

b) Diameter when the
circumference is 20cm 

C = 𝜋 × 𝑑
20 = 𝜋 × 𝑑
20

𝜋
= 𝑑

Or  6.37𝑐𝑚

c) Perimeter

6cm

𝑃 =
𝜋 × 𝑑

2
+ 𝑑

𝑃 =
𝜋 × 6

2
+ 6

𝑃 = 3𝜋 + 6
Or = 15.42cm

d) Arc length

Arc =
𝜃

360
× 𝜋 × 𝑑

Arc =
28

360
× 𝜋 × 2 × 10

10cm
28o

Arc =
28

360
× 𝜋 × 20

Arc =
14

9
𝜋

Or   = 4.89cm

8cm
40o



Year 10 Term 2 Route 1 (Unit 1)
AREA OF CIRCLES AND PART CIRCLES

Key Words
Circle
Area

Radius
Diameter

Pi
Sector

Examples

ANSWERS: 1) 81𝜋or 254.47cm22) 
45

𝜋or 3.78cm23) 32𝜋or 100.53cm   4) 
64

9𝜋or 22.34cm

539, 540, 542-
543, 546-547 

Key Concepts

Calculate:
1) The area of a circle with a radius of 9cm
2) The radius of a circle with an area of 45cm2

3) The area of a semicircle with diameter of 16cm
4) The area of the sector in the diagram

Calculate:

The area of a circle is 
calculated by 𝜋𝑟2

The area of a sector is 

calculated by 
𝜃

360
𝜋𝑟2

a) Area

3cm
A = 𝜋 × 32

= 9𝜋
or  = 28.3cm2

b) Radius when the
area is 20cm2

A = 𝜋 × 𝑟2

20 = 𝜋 × 𝑟2
20

𝜋
= 𝑟2

c) Area

12cm

𝑃 =
𝜋 × 𝑟2

2

𝑃 =
𝜋 × 62

2
𝑃 = 18𝜋

Or = 56.55cm2

d) Area of a sector

Arc =
𝜃

360
× 𝜋 × 𝑟2

Arc =
28

360
× 𝜋 × 102

10cm
28o

Arc =
28

360
× 𝜋 × 100

Arc =
70

9
𝜋

Or   = 24.43cm

8cm
40o

20

𝜋
= 𝑟

Or  2.52𝑐𝑚



Year 10 Term 2 Route 1 (Unit 1)
VOLUME AND SURFACE AREAS OF CYLINDERS

Key Words
Cylinder

Surface Area
Radius

Diameter
Pi

Volume
Prism

Examples

ANSWERS: Volume = 735𝜋or 2309.07cm3Surface area = 308𝜋or 967.61cm3

572, 586

Key Concepts

Calculate the volume 
and surface area of 

this cylinder

From the diagram calculate:

The volume of a cylinder is 
calculated by 𝜋𝑟2ℎ and is 
the space inside the 3D shape

The surface area of a cylinder 
is calculated by 2𝜋𝑟2 + 𝜋𝑑ℎ
and is the total of the areas 
of all the faces on the shape.

a) Volume

b) Surface Area – You can use the net of the shape to help you
A cylinder is a prism with the 
cross section of a circle.

r

h

d

4cm

10cm

𝑉 = 𝜋 × 𝑟2 × ℎ

𝑉 = 𝜋 × 42 × 10

𝑉 = 160𝜋

Or = 502.65𝑐𝑚3

4cm

10cm

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑡𝑤𝑜 𝑐𝑖𝑟𝑐𝑙𝑒𝑠
= 2 × 𝜋 × 𝑟2

= 2 × 𝜋 × 42

= 32𝜋

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑟𝑒𝑐𝑡𝑎𝑛𝑔𝑙𝑒
= 𝜋 × 𝑑 × ℎ
= 𝜋 × 8 × 10
= 80𝜋

𝑆𝑢𝑟𝑓𝑎𝑐𝑒 𝐴𝑟𝑒𝑎 = 32𝜋 + 80𝜋
= 112𝜋

or  = 351.86𝑐𝑚3

7cm

15cm



Year 10 Term 2 Route 1 (Unit 2)
REFLECTION AND ROTATION

Key Words
Rotate

Clockwise
Anticlockwise

Centre
Degrees
Reflect

Mirror image

Examples

ANSWERS: a) reflection, 𝑦=1b) reflection𝑦=𝑥c) rotation, centre (0,0), 90oanticlockwise
d) rotation, centre (0,0), 180o

639-641, 652, 
653,654,648,649

Key Concepts
A reflection creates a mirror image 
of a shape on a coordinate graph. 
The mirror line is given by an 
equation eg. 𝑦 = 2, 𝑥 = 2, 𝑦 =
𝑥. The shape does not change in 
size.

A rotation turns a shape on a 
coordinate grid from a given point. 
The shape does not change size 
but does change orientation.

Clockwise Anticlockwise

Reflect shape A in the line 
𝑥 = 1. Label it B.

𝑥 = 1

B

Rotate shape B from the 
point (-1, -2)
(-1,-2), clockwise, 90o. 
Label it C.

x
C

Reflect shape A in the line 
𝑦 = 𝑥. Label it B.

𝑦 = 𝑥

B

Describe the single transformation you see on each coordinate grid from A to B:



Year 10 Term 2 Route 1 (Unit 2)
TRANSLATION AND ENLARGEMENT

Key Words
Translation

Enlargement
Scale factor

Centre
Positive
Negative

Examples

ANSWERS: a) translation 
1
−6b) translation 

5
4c) enlarge, centre (-4,2) scale factor 2                    

d) enlarge, centre (1,-2) scale factor 
1

2

637,638,650, 
642-645, 651

Key Concepts
A translation moves a shape on a 
coordinate grid. Vectors are used 
to instruct the movement:

𝒙

𝒚

An enlargement changes the size 
of an image using a scale factor 
from a given point.

Translate shape A by −3
−2

. 

Label it B

B

Enlarge shape A by scale 
factor 2 from point P.

Describe the single transformation you see on each coordinate grid from A to B:

Positive-Right
Negative - Left

Positive-Up
Negative - Down

Enlarge shape A by scale 

factor 
1

2
from point P.

B

B

A

A



Year 10 Term 2 Route 1 (Unit 3)
DISTANCE-TIME GRAPHS

Key Words
Distance

Time
Speed

Gradient
Stationary

Examples

ANSWERS: 1) 20 minutes   2) 4km  3) 8km  4) 16km/h

Key Concepts
A distance-time graph 
plots time against the 
distance away from a 
starting point.

Speed can be calculated 
from these graphs by 
finding the gradient of 
the graph.

Horizontal lines are 
sections where the 
object is stationary.

A distance-time graph shows the journey of 
someone from home to the shop and back 
again.
1) How long were they at the shop for?
2) How far away from home is the shop?
3) How far did they travel in total?
4) What speed did they travel on the way to 

the shop in km/h?

Time
D

is
ta

n
ce

 in
 

K
m

 f
ro

m
 h

o
m

e

Horizontal sections are
where the object is
stationary

Diagonal lines show 
the object moving 
away from home or 
moving closer to 
home

21km

1hr

S
D

T S

21

1

𝑆𝑝𝑒𝑒𝑑 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒

𝑆𝑝𝑒𝑒𝑑 =
21

1
𝑆𝑝𝑒𝑒𝑑 = 21𝑘𝑚/ℎ



Year 10 Term 2 Route 1 (Unit 3)
STRAIGHT LINE GRAPHS AND EQUATION OF A LINE

Key Words
Coordinate

Gradient
Parallel

Examples

ANSWERS: 2) 𝑦=2𝑥+43) Any line that has a gradient of 2

Key Concepts

Coordinates in 2D are 
written as follows:

𝑥, 𝑦

1) Plot the line 𝑦 = 3𝑥 − 2
2) Find the equation of the 

line for the attached 
graph.

3) State the equation of a 
line that would be parallel 
to this line.

x is the 
value that 
is to the 
left/right

y is the 
value 

that is to 
up/down

Straight line graphs always 
have the equation:

𝑦 = 𝑚𝑥 + 𝑐
m is the gradient  i.e. the 
steepness of the graph.
c is the y intercept i.e. where 
the graph cuts the y axis.

Parallel lines always have the 
same gradient.

199,200,205,207-
211,214

𝑦 = 𝑚𝑥 + 𝑐

𝑚 =
4

2
= 2

𝑦 = 2𝑥 + 𝑐

7 = (2 × 2) + 𝑐

3 = 𝑐

𝑦 = 2𝑥 + 3

Calculate the equation of this line:

Substitute in a coordinate: (2,7)

Plot the graph of 𝑦 = 2𝑥 + 1

x 0 1 2

y 1 2 3

y

x

x
x

x

Examples of lines parallel to this 
graph are: 𝑦 = 2𝑥 − 3 or 𝑦 = 2𝑥 + 7

4

2



Year 10 Term 2 Route 2 (Unit 1)
REFLECTION, ROTATION AND TRANSLATION

Key Words
Rotate

Clockwise
Anticlockwise

Centre
Degrees
Reflect

Mirror image
Translate

Vector

Examples

ANSWERS: a) reflection, 𝑦=1b) reflection𝑦=𝑥c) rotation, centre (0,0), 90oanticlockwise

d) translation 
5
4

637-641, 652, 
653,654,648-650

Key Concepts
A reflection creates a mirror 
image of a shape on a 
coordinate graph. The mirror 
line is given by an equation 
eg. 𝑦 = 2, 𝑥 = 2, 𝑦 = 𝑥. The 
shape does not change in 
size.
A rotation turns a shape on 
a coordinate grid from a 
given point. The shape does 
not change size but does 
change orientation.

Reflect shape A in the line 
𝑥 = 1. Label it B.

𝑥 = 1

B

Rotate shape B from the 
point (-1, -2)
(-1,-2), clockwise, 90o. 
Label it C.

x
C

Reflect shape A in the line 
𝑦 = 𝑥. Label it B.

𝑦 = 𝑥

B

Describe the single transformation you see on each coordinate grid from A to B:

A translation moves a 
shape on a coordinate grid. 
Vectors are used to instruct 
the movement:

𝒙

𝒚

Positive-Right
Negative - Left

Positive-Up
Negative - Down

Translate shape A by −3
−2

. 

Label it B

B



Year 10 Term 2 Route 2 (Unit 1)
ENLARGEMENT

Key Words
Enlargement
Scale factor

Centre
Positive
Negative

Examples

ANSWERS: a) enlarge, centre (-4,2) scale factor 2   b) enlarge, centre (1,-2) scale factor 
1

2

c) enlarge, centre (0,1) scale factor -3 

637,638,650, 
642-645, 651

Key Concepts

An enlargement changes the size 
of an image using a scale factor 
from a given point.

A positive scale factor will increase 
the size of an image.

A fractional scale factor will 
reduce the size of an image.

A negative scale factor will place 
the image on the opposite side of 
the centre of enlargement, with 
the image inverted.

Enlarge shape A by scale 
factor 2 from point P.

Describe the single transformation you see on each coordinate grid from A to B:

Enlarge by scale factor 
1

2

from point P.

B

B

A

A

Enlarge by scale factor -2 
from (0,0).

A

B



Year 10 Term 2 Route 2 (Unit 1)
SCALES AND BEARINGS

Key Words
Scale

Bearing
Clockwise

North

Examples

ANSWERS: (a) 230o(b)  285o

674-679,492-495

Key Concepts

Scales are used to reduce real 
world dimensions to a 
useable size.

The diagram shows the position of a 
boat B and dock D.

Find the bearing of A from B
(Diagrams not drawn to scale):

A bearing is an angle, 
measured clockwise from the 
north direction. It is given as 
a 3 digit number.

0
The scale of the diagram is 1cm to 5km.

a) Calculate the real distance between the boat 
and the dock.
6𝑐𝑚 = 6 × 5

= 30𝑘𝑚
b)     State the bearing of the boat from the dock.

110𝑜

110o

c)     Calculate the bearing of the dock from the dock.
180𝑜 − 110𝑜 = 70𝑜 because the angles are        
cointerior
360𝑜 − 70𝑜 = 290𝑜 because angles around a 
point equal 360o

70o

290o

Links
Geography

a) b)



Year 10 Term 2 Route 2 (Unit 1)
CONSTRUCTIONS AND LOCI

Key 
Words
Bisect
Radius
Region
Shade

Examples

683,660-665,
674-679

Key Concepts
Line bisector

Angle bisector

0

Shade the region that is:
- closer to A than B
- less than 4 cm from C

Line bisector
of A and B

Circle with 
radius 4cm

There are two burglar alarm sensors, 
one at A and one at B.

The range of each sensor is 4m.

The alarm is switched on.

Is it possible to walk from the front 
door to the patio door without setting 
off the alarm?

1cm = 1m



Year 10 Term 2 Route 2 (Unit 2)
TWO WAY TABLES AND STEM AND LEAF

Key Words
Two way table
Stem and Leaf

Median
Compare

Examples

422-424,430-433

Key Concepts

A two way table is used to 
represent categorised data. 

Stem and leaf diagrams

Complete a two way table using this information:
Felicity asked 100 students how they came to school one day.  Each student walked 
or came by bicycle or came by car. 
49 of the 100 students are girls. 
10 of the girls came by car. 
16 boys walked. 
21 of the 41 students who came by bicycle are boys. 
Work out the total number of students who walked to school. 

This two way table gives 
information on how 100 students 
travelled to school.

22
25

30
46

Always double check that your 
rows and columns add up to the 
total value.

A key must be included

Must be ordered 
from smallest to 

largest

A stem and leaf diagram 
orders large data sets. It can 
be used to calculate the 
median.

Median = 63.5



Year 10 Term 2 Route 2 (Unit 2)
AVERAGES FROM A TABLE

Key Words
Midpoint

Mean
Median
Modal

Examples

ANSWERS: a) 12<𝑐≤16b) 13thvalue is in the group 12<𝑐≤16c) 
294

25
=11.76

414-418

Key Concepts

a) Identify the modal group from this data set.
20 < 𝑥 ≤ 30

b) Identify the group in which the median 
would lie.
𝑇𝑜𝑡𝑎𝑙 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 + 1

2
=
56

2
= 28𝑡ℎ

Using the cumulative frequency of the groups 
the 28th lies in the groups 20 < 𝑥 ≤ 30

c) Estimate the mean of this data:
𝑇𝑜𝑡𝑎𝑙 𝑓𝑥

𝑇𝑜𝑡𝑎𝑙 𝑓
=
1095

55
= 19.9

From the data:
a) Identify the modal group
b) Identify the group which holds 

the median
c) Estimate the mean

Frequency 
(𝒇)

Midpoint 
(𝒙)

𝒇𝒙

0 < 𝑥 ≤ 10 10 5 50

10 < 𝑥 ≤ 20 15 15 225

20 < 𝑥 ≤ 30 23 25 575

30 < 𝑥 ≤ 40 7 35 245

Total 55 1095

Modal group (mode) 
Group with the highest frequency

Median group
Find the cumulative frequency of 
the frequency. The median lies in 
the group which holds the 
𝑇𝑜𝑡𝑎𝑙 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦+1

2
number

Estimate the mean
From grouped data the mean can 
only be an estimate as we do not 
know where the data lies in each 
group.

𝑇𝑜𝑡𝑎𝑙 𝑓𝑥

𝑇𝑜𝑡𝑎𝑙 𝑓



Year 10 Term 2 Route 2 (Unit 2)
STATISTICAL DIAGRAMS

Key Words
Midpoint

Frequency polygon
Pie chart
Degrees

Scatter graph
Correlation

Line of best fit

Examples

ANSWERS: 2) Angles –40, 70, 105, 100, 45  3a) Negative correlation b) Between £1200 and £1300 

441,427-429,
453-454

Key Concepts

A frequency polygon is a line 
graph which connects the 
midpoints of grouped data.

A pie chart represents data 
into proportional sections.

A scatter-graph shows the 
relationship between two 
variables. Correlation is used 
to describe the relationships.

Positive
Correlation

Negative
Correlation

No
Correlation

Plot at the midpoint

10
12
16
16
19

Answer Frequency Angle

Yes 60 240

No 10 40

Maybe 20 80

Total 90 360

× 4

a) What type of correlation is shown?
Positive correlation

b) Another student spent 6 hours revising      
for the test. Find an estimate of their test 
score.
Draw a line of best fit and read from it - 68%

c) Explain why it might not be sensible to 
use the scatter graph to estimate the score 
for a student that spent 15 hours revising.
It is out of the data range.

3a) What type of correlation is 
shown?

b) The distance from London of a 
house is 22km. What is an 
estimate of the rent it will cost?

1) Draw a 
frequency polygon 
using this data.

2) Draw a pie chart 
using this data.



Year 10 Term 2 Route 2 (Unit 3)
CUMULATIVE FREQUENCY AND BOX PLOTS

Examples

ANSWERS: 1) Median = 56, Interquartile range = 64 –52 = 12  2) Median = 26, 
Range = 35.5 –16.5 = 19, Interquartile range = 28 –19 = 9 

434-440

Key Concepts

A cumulative frequency 
graph shows a running 
total of frequency.

We can read the median
and the interquartile range 
from this graph.

A box plot shows the 
distribution of data using 
minimum, maximum, 
median and quartiles. 

1) Read from the 
cumulative 
frequency graph 
to find the median 
and the 
interquartile 
range.

2) Read from the box plot the median, range and 
interquartile range.

Median and quartiles are found from the y axis:
Lower quartile = 25% of the way through the data

= 45
Median = 50% of the way through the data

= 60
Upper quartile = 75% of the way through the data

= 70
Interquartile range = UQ – LQ

= 70 – 45
= 25

Interquartile range

Range

Mark Freq CF

0 < 𝑥 ≤ 10 0 0

10 < 𝑥 ≤ 20 4 4

20 < 𝑥 ≤ 30 1 5

30 < 𝑥 ≤ 40 10 15

40 < 𝑥 ≤ 50 17 32

50 < 𝑥 ≤ 60 18 50

60 < 𝑥 ≤ 70 24 74

70 < 𝑥 ≤ 80 16 90

80 < 𝑥 ≤ 90 6 96

90 < 𝑥 ≤ 100 4 100

Plot at the upper bound

Key Words
Cumulative frequency

Box plot
Range

Interquartile range
Median

Quartiles
Minimum/maximum values 



Year 10 Term 2 Route 2 (Unit 3)
HISTOGRAMS

Key Words
Histogram

Frequency density
Group width

Median

Example

ANSWERS: Frequency densities = 0.4, 2, 9.2, 4.8, 0.4

443-449

Key Concepts

A Histogram is a graphical 
representation of data 
consisting of rectangles whose 
area is proportional to the 
frequency of a variable and 
whose width is equal to the 
group width. Weight Frequency Frequency 

density

50 < w ≤ 65 30 30 ÷ 15 = 2

65 < w ≤ 70 30 30 ÷ 5 = 6

70 < w ≤ 75 40 40 ÷ 5 = 8

75 < w ≤ 85 40 40 ÷ 10 = 4

85 < w ≤ 100 15 15 ÷ 15 = 1

2

4

6

8

FD

F

GW

Frequency

Frequency
density

Group
width

Calculate the frequency density for this table of 
information.

On a separate set of axes, draw your histogram.

A group of people are weighed and their 
results recorded. Below is their data. 
A histogram is used to represent this 
data.



Year 10 Term 2 Route 2 (Unit 4)
VENN DIAGRAMS

Key Words
Venn diagram

Union
Intersection
Probability
Outcomes

Example

ANSWERS: bi) 10/40  ii) 25/40  iii)  25/40  iv)  20/40 = 1/2 

372-388, 391

Key Concepts

Venn diagrams show all possible 
relationships between different sets of 
data.

Probabilities can be derived from Venn 
diagrams. Specific notation is used for 
this:

P(A ∩ B) = Probability of A and B

P(A     B) = Probability of A or B

P(A’) = Probability of not A

B S

8 have both a brother and sister

8
(30-8) 
= 22

(25-8) 
= 17

a) Complete the Venn diagram

b) Calculate: 

i) P(A ∩ B)    ii) P(A     B)   iii) P(B’)

=
8

50
=

47

50
=

20

50

iv) The probability that a person with 
a sister, does not have a brother.

=
8

25
(50-22-8-17) = 3

a) Complete a Venn diagram to represent this 
information.

b) Calculate: 

i) P(F ∩ S)    ii) P(F     S)   iii) P(S’)

iv) The probability someone who has visited France, has 
not gone to Spain.



Year 10 Term 2 Route 2 (Unit 4)
TWO WAY TABLES AND PROBABILITY TABLES

Key Words
Two way table

Probability
Fraction

Outcomes
Frequency 

Examples

ANSWERS: 1) a) P(2) = 0.42 P(3) = 0.21 b) 0.42×300=126    2b) 123/424

Key Concepts

Two way tables are used to 
tabulate a number of pieces of 
information. 

Probabilities can be formulated 
easily from two way tables.

Probabilities can be written as a 
fraction, decimal or a 
percentage however we often 
work with fractions. You do not 
need to simplify your fractions in 
probabilities.

Estimating the number of times 
an event will occur

Probability × no. of trials

353, 422-424

80 children went on a school trip. They went to 
London or to York. 
23 boys and 19 girls went to London. 14 boys went 
to York. 

London York Total

Girls 19 24 43

Boys 23 14 37

Total 42 38 80

What is the probability that a person is chosen that 

went to London?  
42

80

If a girl is chosen, what is the probability that she 

went to York?  
24

38

1a) Calculate the probability of choosing a 2 or a 3.
b) Estimate the number of times a 2 will be chosen 

if the experiment is repeated 300 times.

2a) Complete the two way table:

Colour Red Blue Black White

No. of 
counters

9 3x x-5 2x

There are only red counters, blue counters, white 
counters and black counters in a bag.  

A counter is chosen at random, the probability it is 

red is 
9

100
. Work out the probability is black.

9 + 3𝑥 + 𝑥 − 5 + 2𝑥 = 100
6𝑥 + 4 = 100

𝑥 = 16
Number of black counters = 16 – 5

=  11

Probability of choosing black = 
11

100

1 2 3

Prob 0.37 2x x

b) What is the probability that a Y10 is 
chosen, given that they are a girl .



Year 10 Term 2 Route 2 (Unit 4)
PROBABILITY TREE DIAGRAMS

Key Words
Independent
Dependant
Conditional
Probability

Fraction

Examples

ANSWERS: 1) 56/121  2) 56/110

Key Concepts

Independent events are 
events which do not affect 
one another.

Dependent events affect 
one another's probabilities. 
This is also known as 
conditional probability.

361-362, 364-367, 
389-390

There are red and blue counters in a bag. 

The probability that a red counter is chosen is 
2

9
.

A counter is chosen and replaced, then a second counter is 
chosen. 
Draw a tree diagram and calculate the probability that two 
counters of the same colour are chosen.

There are red and blue counters in a bag. 

The probability that a red counter is chosen is 
2

9
.

A counter is chosen and not replaced, then a second counter is 
chosen. 
Draw a tree diagram and calculate the probability that two 
counters of the same colour are chosen.

R

R

R
B

B

B

2

9

2

9

2

97

9

7

9

7

9

Prob of two reds:
2

9
×
2

9
=

4

81

Prob of two blues :
7

9
×
7

9
=
49

81

Prob of same colours:
4

81
+
49

81
=
53

81

R

R

R
B

B

B

2

9

1

8

2

87

9

7

8

6

8

Prob of two reds:
2

9
×
1

8
=

2

72

Prob of two blues :
7

9
×
6

8
=
42

72

Prob of same colours:
2

72
+
42

72
=
44

72

1) There are blue and green pens in a drawer.
There are 4 blues and 7 greens.
A pen is chosen and then replaced, then a 
second pen is chosen.
Draw a tree diagram to show this information 
and calculate the probability that pens of 
different colours are chosen.

2) There are blue and green pens in a drawer.
There are 4 blues and 7 greens.
A pen is chosen and not replaced, then a 
second pen is chosen.
Draw a tree diagram to show this information 
and calculate the probability that pens of 
different colours are chosen.



AQA BIOLOGY     UNIT 4: BIOENERGETICS
Photosynthesis

Carbon  + Water  → Glucose  +  Oxygen
Dioxide

6CO2 +  6H2O  → C6H12O6 + 6O2

• Gases diffuse 
through stomata

• Palisade cells have 
lots of 
chloroplasts

• Xylem brings 
water

• Spongy to allow 
gases to move 
through leaf.

Uses of glucose:

• Respiration – energy – growth
• Starch – storage
• Protein – glucose + nutrients from the soil
• Fats – stored in seeds
• Cellulose – cell walls

Limiting factors

• Light
• Carbon dioxide concentration
• Temperature

Greenhouses

+ Control the conditions (heat, CO2, water, light, pests, weeds)
+ Grow plants all year round
+ Grow plants not native to certain countries
+ Increased crop yields

- Costs to maintain conditions
- Conditions need to be monitored

Hydroponics: Plants grown in mineral solution rather than water –
control nutrients, no fungal infections from soil.

Something else limits the 
rate (temperature, CO2, 
amount of chlorophyll)

Controlled by enzymes that 
are too slow when cold and 

denature when too hot

REQUIRED PRACTICAL: Photosynthesis

In the experiment above:

1. Pondweed is in water with sodium carbonate 
solution (to provide CO2 for photosynthesis)

2. Move light bulb different distances and count 
the bubbles of oxygen that are produced per 
minute.

The closer the light, the more oxygen is made 
because the rate of photosynthesis increases.

Respiration – energy RELEASE not made (exothermic)

Aerobic:

• Occurs in mitochondria
• Needs oxygen
• Releases a lot of energy (ATP)

Anaerobic:

• Occurs in mitochondria
• No oxygen
• Leads to oxygen debt (which is why you breathe 

heavily after sport to pay it back)
• Very little energy is released.

Exercise effect on HR and BR

Heart Rate increases – more oxygen to muscle
- more glucose to muscle
- more CO2 and water to lungs

Breathing Rate increases – more oxygen into blood
- more CO2 and water out 

of the blood

Stored glycogen in muscle turned into glucose.

Glucose + Oxygen → Carbon Dioxide + Water

Glucose → Lactic acid

Starch Testing a Variegated Leaf

We test for the presence of starch in leaves in order to 
determine that photosynthesis has occurred. Glucose is rapidly 
converted into starch for storage in the chloroplast and cytoplasm.

De-starching is the process by which the starch reserves in a plant 
are depleted by depriving the plant of either light or carbon 
dioxide. We need to remove all traces of starch in leaves so that 
we can provide evidence that photosynthesis takes place during the 
experiment.

• Boiling ethanol breaks down cellulose and removes chlorophyll.
• Iodine solution turns blue/black where starch is present i.e. 

where photosynthesis has taken place.

Measuring HR and BR

HR – heart rate monitor
BR – spirometer

Tidal volume – normal 
volume breathed in and out.

Some microorganisms 
(e.g. yeast) respire 

anaerobically 
producing ethanol and 

CO2. This is called 
fermentation and is 
used to make bread 

and alcohol.

C6H12O6 +    6O2 → 6CO2 +  6H2O

C6H12O6 → 2C3H6O3

Metabolic Rate: The speed of chemical reactions in the 
body.

• Older = slower
• Female = slower
• High fat to muscle ratio = slower
• Could be inherited

Metabolic reactions:

• Respiration – catabolic (big → smaller molecules)
• Photosynthesis – anabolic (small → bigger molecules)
• Break down of proteins to urea in liver – catabolic
• Enzymes breaking down food – catabolic
• Combining glucose with nitrate ions to form amino acids 

and then protein – anabolic

Anabolic reactions require energy from cellular respiration.

Carbohydrates Energy

Protein Cell repair, growth and replacement

Fat Energy and insulation

Fibre Digestion

Minerals Calcium – Bones, Iron – Blood

Vitamins Immune system
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AQA Science: Chemistry of the atmosphere

Early and Current Atmosphere Changes from the early atmosphere 

Algae first produced oxygen about 2.7 billion years 
ago and soon after this oxygen appeared in the 
atmosphere. Over the next billion years plants 
evolved and the percentage of oxygen gradually 
increased to a level that enabled animals to evolve.

Algae also decreased the amount of Carbon dioxide 
in the atmosphere via photosynthesis, along with 
carbon dioxide forming sedimentary rocks and 
fossil fuels 

Formation of Coal, Gas, Crude Oil

Coal is formed from trees in swamps millions of years 
ago. When these trees and animals die they get 
buried in mud. Layers form over  them and the 
pressure and heat over time results in the formation 
of coal which is then mined. Oil and Natural gas are 
also formed in this process except they are formed 
by marine organisms in the sea.

Limestone is also produced from dead living 
organisms. The creatures themselves have decayed 
but their skeletons and shells undergo compaction 
form Limestone (Calcium Carbonate) CaCO3

Atmospheric Pollutants

When fuels undergo combustion the gases released;
- Carbon Dioxide
- Carbon Monoxide
- Sulfur Dioxide
- Nitrogen Oxides
- Particulates

Fuels undergo either complete or incomplete 
combustion

Global Warming
Scientists believe that greenhouse gases, such as 
Methane and Carbon Dioxide, are causing the planets 
temperature to increase, resulting in global climate 
change. 

The burning of fossil fuels is one way in which we are 
increasing the amount of Carbon Dioxide in our 
atmosphere. The increase in the amount of cattle 
also results in more Methane which equally increases 
the temperature. 

Global Warming can effect;
- Agriculture due to desertification
- Extreme weather conditions
- Increase in sea levels due to glaciers melting
- Changing of natural wildlife habitats

These will also have social effects on businesses who 
rely on the income generated from agriculture in the 
effected regions, furthermore homes will also be 
destroyed due to increased sea levels.

Present
Atmosphere

~80% Nitrogen

~20% Oxygen

Trace amounts of 
CO2, Water Vapour 

and noble gases

During the first billion years of the Earth’s 
existence there was intense volcanic activity 
that released gases that formed the early 
atmosphere and water vapour which condensed 
to form the oceans. Similar to the atmospheres 
of Mars and Venus today, consisting of mainly 
carbon dioxide with little or no oxygen gas.

Volcanoes also 
produced nitrogen 
which gradually built up 
in the atmosphere 
along small proportions 
of methane and 
ammonia. The carbon 
dioxide dissolved in the 
formed oceans and 
carbonates were 
precipitated producing 
sediments, reducing 
the amount of carbon 
dioxide

Atmospheric Pollutants

Carbon Monoxide is a toxic gas (the silent killer) as it 
is colorless, odorless and not easily detectable.

Sulphur Dioxide and Nitrogen oxides cause acid  by 
dissolving into water droplets in clouds, this makes 
the rain more acidic which can damage buildings and 
wildlife.

Particulates are 
unburnt carbon 
particles. These are 
absorbed into the 
clouds and cause 
more water droplets 
to form in clouds. 
Theyr also make 
clouds better at 
reflecting sunlight, 
which causes global 
dimming.

Sulfur dioxide, 
Nitrogen Oxides and 
particulates also 
cause respiratory 
health problems for 
humans

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPwIvqouLYAhWRF8AKHd4sDKQQjRwIBw&url=http://knowthatplace.com/what-the-formula-for-photosynthesis-screenshoot/what-the-formula-for-photosynthesis-impression-splendid-equation-chemical-reaction/&psig=AOvVaw3jPAr5tq9WBlDcP9yj3Ski&ust=1516390904435438
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.munsonhealthcare.org/Taxonomy/RelatedDocuments.aspx?id=0&sid=1&ContentTypeId=3&ContentID=84608&bvm=bv.116636494,d.d24&psig=AFQjCNGPYF-c7mNVqmp5OOOsuqSBE8sJHg&ust=1457960066495004
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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

Springs (Hooke’s Law)

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. 



Engineering calculations WJEC Engineering

Calculating areas
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Calculating volumes

Area of rectangles

A = Area

L = Length

W = Width

A = L x W

Area of a circle

A = ℼ x r²

Calculating the area of compound shapes

To calculate the area of a compound shape, start with the 

formulas your know, then add or divide them to make the 

shape you need, e.g. for q.b below, you would calculate the 

area of a whole circle then divide by 4.

Volume of prisms

For the volume of prisms, you calculate the cross sectional 

area, then multiply by the height.

Cylinder

V = (ℼ x r²) x h

Cuboid

V = (l x w) x h

Calculating the volume of compound shapes

To calculate the volume of a compound shape, calculate 

the area by adding/ subtracting the simple areas, then 

multiply by the height, e.g:

For this pill shaped cuboid, we would first calculate the cross-

sectional area

Semi circles = (ℼ x r²) / 2

Rectangle = 50 x (R15 x2)

= 50 x 30

Area = 706+706+1500 = 2912mm²

Volume = 2912 x 60 = 174720mm³

Diameter Ø is twice the Radius
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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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Matt finish

When a material 

does not reflect 

much light and 
appears dull

Conductivity

How well a material 
conducts heat (thermal 

conductivity) or 
electricity (electrical 

conductivity)

Density

How solid a material 
is. (A denser material 

will weigh more than 
a another material of 

the same size)

Non-toxic
Is not harmful to 

humans (e.g. non-toxic 

paint is used on baby 
toys)

Shiny/ High lustre

When a material is 

very shiny and reflects 

light well. e.g. gold or 
brass when polished. 

Corrosion resistant

It will not corrode in its 
environment (e.g. 

doesn’t rust)

Compressive strength

Retains strength when 

under pressure, e.g. 

concrete.

Toughness

Is resistant to breaking 

and bending (e.g. 

cast iron)

Work hardening

When the properties of a 

material change due to 
working (e,g bending a 
sheet will make it stronger 

at the joint)

Hardness

The ability to resist 

scratching, cutting or wear 

and tear (e.g. high carbon 
steel drill bits don’t get 

worn down by drilling into 

other materials.

Malleability

The ability to be 

pressed, spread out or 

hammered (e.g. lead 
can be easily shaped 

as it is malleable)

Ductility

The ability to be 

stretched without 

breaking (e.g copper 
stretches in wire)

Material properties WJEC Engineering

Material properties are broken down into two main categories:

● Physical properties (the properties before it is used, appearance, conductivity etc)

● Working properties (how the material behaves)

Pg 1 of 1

Elasticity

The ability to regain its 

original shape (e.g. 

rubber)

Brittleness

Will snap easily and 

not bend (e.g. glass)

Tensile strength

Retains strength when 

stretched.

Corrosion resistant
It will not corrode in its 

environment (e.g. 

doesn’t rust)

Work hardening

When the properties of a 
material change due to 

working (e,g bending a 
sheet will make it stronger 

at the joint)

Hardness

The ability to resist 

scratching, cutting or wear 
and tear (e.g. high carbon 
steel drill bits don’t get 

worn down by drilling into 

other materials.

Malleability

The ability to be 

pressed, spread out or 

hammered (e.g. lead 
can be easily shaped 

as it is malleable)

Ductility

The ability to be 

stretched without 

breaking (e.g copper 
stretches in wire)



Music- Component 2 (Learning Aim B)

Key Terms. Definitions.
Melody. A sequence of single notes. (The tune)

Phrasing. Is the way a musician shapes a sequence of notes in a passage of music to 

allow expression, much like when speaking English, a phrase may be written 

identically but maybe spoken differently. 

Preparation. The action or process of preparing or being prepared for use or consideration.

Scale. In music theory, a scale is any set of musical notes ordered by a set pattern. 

For example, all major scales will have the same pattern.

• A scale ordered by increasing pitch is an ascending scale. 

• A scale ordered by decreasing pitch is a descending scale.

Syncopation. Accents which are not on the beat, or rhythms that emphasise unusual parts of 

the beat. 

Technical Exercise. A technical exercise is something a performer would do to improve their 

technique. It includes practising scales, arpeggios, chord sequences etc.

Accompaniment. Accompaniment is the musical part which provides the rhythmic and/or 

harmonic support for the melody or main themes of a song or instrumental 

piece.

Expression. Musical expression is the art of playing or singing with a personal response to 

the music.

Timing. Timing in music refers to the ability to "keep time" accurately and to 

synchronise to an ensemble, as well as to expressive timing.



Performing Arts – Dance - Component 1
Thriller



Performing Arts – Drama - Component 1

The Curious Incident of the Dog in the Night-Time



Performing Arts – Drama - Component 1

The Curious Incident of the Dog in the Night-Time – Page 2.



Tuesday, 11 January 2022

Big Question: To edit question on each slide click insert> Header and footer and 
edit this and apply to



Tuesday, 11 January 2022

Big Question: To edit question on each slide click insert> Header and footer and 
edit this and apply to



Tuesday, 11 January 2022

Big Question: To edit question on each slide click insert> Header and footer and 
edit this and apply to



Tuesday, 11 January 2022

Big Question: To edit question on each slide click insert> Header and footer and 
edit this and apply to


