
Year 9
Spring Term

Knowledge Organiser Booklet



Ways to use your knowledge organiser
Look, Cover, Write, 

Check
Self Quizzing Mind Maps Paired Retrieval Definitions to Key 

Words

Look at and study a specific 
area of your knowledge 

organizer.

Use your knowledge organizer 
to create a mini quiz. Write 
down questions using your 

knowledge organizer.

Create a mind map with 
information from your 
knowledge organiser.

Like self quizzing, use your 
knowledge organizer to create 

a quiz.

Write down the key words and 
definitions.

Cover or flip the knowledge 
organizer over and write down 

everything you remember. 

Cover or flip the knowledge 
organizer over and answer the 

questions and remember to 
use full sentences and key 

words/vocabulary.

Add pictures to represent 
different facts, knowledge. Try 
to categorise different areas in 

different colours. 

Ask a family member to ask 
you the questions and tell you 
which ones you get right and 
which ones you get wrong.

Try not to use your knowledge 
organiser to help you.

Check what you have written 
down. Correct any mistakes in 
a different coloured pen and 

add anything you missed. 
Repeat. 

Check your answers. Correct 
any mistakes in a different 

coloured pen and add anything 
you missed. Repeat. 

Try to make connections that 
link information together. 

Following the quiz, summarise 
which areas you got wrong and 

need to revise further. 

Use a different coloured pen to 
check you work and correct 
any mistakes you may have 

made. 
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Unit 2 – Shakespearean Tragedy 

Typical Genre Features

Most of the tragedies written by 
Shakespeare are revenge and ambition 
tragedies. Othello, Hamlet, King Lear 
and Macbeth are dark tragedies 
showing revenge and ambition.
Romeo and Juliet is a romantic tragedy 
, where there is a death of two lovers.
All Shakespearean tragedies have a 
tragic hero, who is a main character 
cursed by fate and possessing a tragic 
flaw.
Shakespearean tragedies play out the 
struggle between good and evil.  

Definition of Shakespearean Tragedy: A Shakespearean tragedy is a play in which a character (usually a good and noble person of high rank) is brought to a disastrous 
end in his or her confrontation with a superior force (fortune, the gods, social forces, universal values), but also comes to understand the meaning of his or her deeds and 
to accept an appropriate punishment.

Archetypal Characters

Tragic heroes tend to respond with strong, 
overpowering emotions--pride, lust, grief, rage. This 
often results in risky attitudes and reactions.
The Shakespearean tragedies often focus on the fall 
of a nobleman. By presenting the audience with a 
man with excessive wealth or power, his eventual 
downfall is all the more tragic.
Shakespeare’s tragic heroes are all fundamentally 
flawed. It is this weakness that ultimately leads to 
their downfall.
Shakespeare’s tragic heroes often fall victim to 
external pressures. Fate, evil spirits and 
manipulative characters all play a hand in the hero’s 
downfall.

Social and Historical Context

• The word tragedy was derived 
from the Greek word 
tragoidia, meaning ‘the song 
of the goat,’ because in 
ancient Greece the theatre 
performers used to wear 
goatskin costumes.

• Shakespearean tragedies are 
highly influenced by Greek 
drama and Aristotle’s notion 
of Tragedy.  It was Aristotle 
who had first described the 
genre in his ‘Poetics.’

The elements of a Shakespearean Tragedy 

1. Tragic waste: The hero usually dies along with this opponent. When good is 
lost along with evil, the unnecessary loss is known as tragic waste.

2. Conflict: This may be external, such as a problem or a person, or internal, 
such as a struggle the hero engages in with his or her fatal flaw.

3. Catharsis: This refers to the cleansing of the audience’s emotions; you may 
feel pity, fear for characters and emphathise with their hardships.

4. Supernatural elements: They create an atmosphere of wonder and fear 
and are used to advance the story.

5. Absence of poetic justice: In Shakespeare’s tragedies, there is a lack of 
poetic justice as it is not realistic that good deeds are always rewarded and 
evil is punished.  There is partial justice in his tragedies.

6. Comic relief: Shakespeare wanted to relieve the tension for the audience 
and lighten up the mood in particular scenes.  An audience would normally 
find these types of scenes after a tragic event.

Notable Shakespearean Tragedies
(in chronological order)

• Titus Andronicus -1591

• Romeo and Juliet - 1595

• Hamlet - 1601

• Toilus and Cressida - 1602

• Othello - 1604

• King Lear - 1605

• Antony and Cleopatra - 1606

• Macbeth - 1606

• Timon of Athens - 1606

• Coriolanus - 1608

• Cymbeline – 1611

Typical Structure

1. Exposition – Usually takes place in the first and second act.  The 
audience learns about the general setting, the characters and their 
traits, problems of the play, major conflicts and the tragic hero’s 
flaw.
2. Rising action – Extends up to the third and fourth act.  The plot 
gathers momentum and action increases.  The plot reaches a crisis 
and where the hero makes a decision that changes the course of 
the play, sealing the hero’s fate
3. Falling action – Begins in the fourth act.  The opposite force 
becomes active and begins to resist. They start plotting the 
removal of the hero.  The power of the tragic hero starts declining.
4. Resolution – The last and final act.  The opposite forces reach 
full power and defeat the tragic hero.  This is the time when the 
hero recognises his faults, yet cannot do anything about it.

English



Year 9 Shakespearean Tragedy Vocabulary Lists
Hubris Fate Hostility Misjudgements

Catastrophe Isolation Calamity Catharsis

Masculinity Femininity Monologue Soliloquy

Exposition Magnitude Protagonist Finality

Vengeance Conflict Superstition Heinous 

Valiant Denouement Juxtaposition Monologue

Allusion Catharsis Cursed Superior

Judgement Resolution Irony Morality

Destructive Stature Authority Misfortune

Unit 2 – Shakespearean Tragedy English



Block 15 – Algebraic Manipulation

Term
A mathematical form expressed symbolically, separated by an operator (usually + or - ) or in brackets.
E.g.     𝑥 ,      2𝑥 ,       −5𝑦2 ,        7

Coefficient The multiplier in a term.    E.g.   −5𝑥 ,  where −5 is the coefficient of 𝑥.

Additive Inverse
The number with the same absolute value but opposite direction.
E.g.     5   and   -5                               -0.7     and    0.7

Zero Pair
A number and its additive inverse, the sum of which is zero.
E.g.     5 + −5 = 0 −0.7 + 0.7 = 0

Expression
An algebraic form consisting of a number of terms.
E.g.         𝑎 + 2 ,           3𝑏 − 𝑥2

Equation A mathematical statement showing that two (or more) expressions are equal.

Identity An equation that holds for all values of the variables.

Formula An equation linking sets of physical variables.

The Subject of a 
Formula

The subject of a formula appears once, in isolation, on one side of the equals sign.
E.g.    𝐹 = 𝑀 × 𝑣2 , where 𝐹 is the subject of this formula.

Substitute To replace the algebraic letter with a number, when we know its value.

Rearrange To manipulate an equation/identity/formula by performing the same operations to both sides of the equals sign.

3𝑦 + 2𝑥 = 10

−2𝑥 −2𝑥

3𝑦 = 10 − 2𝑥

3 3

𝑦 =
10 − 2𝑥

3

𝑦 is now the subject
of the of this equation.

This horizontal line means divide 
(just like in a fraction).

The same operation is performed on both sides of the equals sign.
This is written underneath in a different colour.

The terms 2𝑥 and −2𝑥
make a zero pair.

Maths



Expand To multiply out the brackets.

Factorise To draw out and divide by the highest common factor.

Algebraic Conventions

1𝑥 = 𝑥

𝑥 + 𝑥 = 2𝑥

𝑥 + 𝑥 + 𝑥 = 3𝑥

𝑥1 = 𝑥

𝑥 × 𝑥 = 𝑥2

𝑥 × 𝑥 × 𝑥 = 𝑥3

Forming Expressions

An integer 𝑛

An even number 2𝑛

An odd number 2𝑛 + 1

Three 
consecutive 
numbers

𝑛
𝑛 + 1
𝑛 + 2

3 + 𝑥

55 5

3 𝑥

15 + 5𝑥 5(3 + 𝑥)

Factorising

Expanding

=

Block 15 – Algebraic ManipulationMaths



Equilateral triangle All sides are equal length and all angles are equal.

Isosceles triangle
Two sides (called the legs) are equal length and two angles are 
equal. The other side is called the base.

Scalene triangle All sides are different lengths and all angles are different.

Right-angle triangle
One angle measures 90° and is opposite the longest side, which is 
called the hypotenuse.

Interior angle An angle inside a shape, between two joined sides.

Interior angles of a triangle Sum to 180°.

Polygon 2-Dimensional closed shape where all sides are straight. 

Regular Polygon Polygon where all sides are equal length and all angles are equal.

Quadrilateral Polygon with exactly four sides.

Interior angles of a quadrilateral Sum to 360°.

Diagonal Line segment joining two non-consecutive vertices of a polygon.

Parallelogram Quadrilateral with two pairs of parallel sides.

Rhombus Quadrilateral with all sides equal length.

Rectangle Quadrilateral with all angles are right-angles (90°).

Square Quadrilateral with all sides equal length and all angles right-angles.

Kite Quadrilateral with two pairs of adjacent sides equal length.

Trapezium Quadrilateral with one pair of parallel sides.

Block 16 – 2D Geometry TwoMaths



Polygons

Three sides Triangle

Four sides Quadrilateral

Five sides Pentagon

Six sides Hexagon

Seven sides Heptagon

Eight sides Octagon

Nine sides Nonagon

Ten sides Decagon

Polygon 2-Dimensional closed shape where all sides are straight. 

Regular Polygon Polygon where all sides are equal length and all angles are equal.

Quadrilateral Polygon with exactly four sides.

Interior angles of a quadrilateral Sum to 360°.

Diagonal Line segment joining two non-consecutive vertices of a polygon.

Parallel Always the same distance apart and never meeting.

Perpendicular At right angles (90°).

Line Geometrical object that is straight, infinitely long and infinitely thin.

Line Segment Part of a line that connect two points.

Ray Part of a line with a start point but no end point.

Vertex Point where two or more line segments meet; a corner. Vertices is the plural form.

Parallel Perpendicular

Locus (Loci plural) The point(s) satisfied by a given set of conditions.

Equidistant Equally distant.

Bisect Cut into two equally sized parts.

The loci of points 
equidistant to point A.

The loci of points 
equidistant to a line.

The loci of points 
equidistant to B and C.

Block 16 – 2D Geometry TwoMaths



Alternate Angles 

Supplementary angles Angles that sum to 180 degrees.

Complementary angles Angles that sum to 90 degrees.

Transversal line A line that crosses at least two other lines.

Alternate angles 
Angles formed when a transversal crosses two or more parallel lines; the angles inside the parallel 
lines but on opposite sides of the transversal are alternate angles.

Corresponding angles
Angles that are in corresponding positions in relation to the parallel lines AND on the same side of 
the transversal line. When two angles are corresponding they are equal.

Co-interior angles
Co-interior angles both lie between two lines and on the same side of a transversal.
If the two lines are parallel, then co-interior angles add to 180° and so are supplementary.
Co-interior angles can also be called ‘Allied’

Corresponding Angles Co-interior Angles

50°

50° 130°

130°

50°

50° 130°

130°

Example

Congruent The exact same shape and size. The shape can be reflected or rotated.

Similar
The same shape but a different size. All the corresponding lengths are in 
the same ratio. All the angles are the same.

Similar triangles:
(1.5 times bigger)

45°

45°

6 𝑚

9 𝑚

100° 5 𝑚

10 𝑚

7.5 𝑚

15 𝑚

100°

35°

35°

Block 16 – 2D Geometry TwoMaths



Section 1: Cell Structure Eukaryotic Prokaryotic

Cell Structure Function
Animal 
Cells

Plant 
Cells

Bacterial 
Cells

Nucleus
Contains genetic information that controls the 
functions of the cell.

Y Y

Cell membrane Controls what enters and leaves the cell. Y Y Y

Cytoplasm
Where many cell activities and chemical 
reactions within the cell occur.

Y Y Y

Mitochondria Provides energy from aerobic respiration. Y Y

Ribosome Synthesises (makes) proteins. Y Y Y

Chloroplast Where photosynthesis occurs. Y

Permanent vacuole
Used to store water and other chemicals as cell 
sap.

Y

Cell wall
Strengthens and supports the cell.  (Made of 
cellulose in plants.)

Y Y

DNA loop A loop of DNA, not enclosed within a nucleus. Y

Plasmid
A small circle of DNA, may contain genes
associated with antibiotic resistance.

Y

Section 2: Specialised Cells

Specialised Cell How structure relates to function

Sperm cell
Acrosome contains enzyme to break into egg; tail to swim; many 
mitochondria to provide energy to swim.

Nerve cell Long to transmit electrical impulses over a distance.

Muscle cell
Contain protein fibres that can contract when energy is available, making 
the cells shorter.

Root hair cell
Long extension to increase surface area for water and mineral uptake; thin 
cell wall.

Xylem cell Waterproofed cell wall; cells are hollow to allow water to move through.

Phloem cell
Some cells have lots of mitochondria for active transport; some cells have 
very little cytoplasm for sugars to move through easily. Sperm cell

Nerve cell

Root hair cell

Science Biology Topic B1
Cell Structure and Transport



Section 7: Transport Across Membranes

Cell Structure Definition Uses

Diffusion
Spreading out of the particles (gas/ solution) resulting in a 
net movement from an area of higher concentration to 
an area of lower concentration.

Oxygen and carbon dioxide in gas exchange (leaves and alveoli).
Urea from cells into the blood plasma for excretion in the kidney.

Osmosis
The diffusion of water from a dilute solution to a 
concentrated solution through a partially permeable 
membrane.

Movement of water into and out of cells.

Active Transport
The movement of substances from a more dilute solution to a 
more concentrated solution (against a concentration 
gradient). Requires energy from respiration.

Absorption of mineral ions (low concentration) from soil into plant 
roots.
Absorption of sugar molecules from lower concentrations in the gut 
into the blood which has a higher sugar concentration.

Section 8: Factors Affecting Diffusion

Factor Explanation

Difference in concentrations (concentration 
gradient)

The greater the difference in concentrations, the faster the rate of diffusion.

Temperature Particles move more quickly at higher temperatures, so rate of diffusion increases.

Surface area of membrane The greater the surface area the quicker the rate of diffusion.

Section 9: Adaptations of Exchange Surfaces

Large surface area

Thin membrane to provide a short diffusion path

Ventilation (in animals for gas exchange – maintains a concentration gradient)

Efficient blood supply (in animals – maintains a concentration gradient)

Section 3: Microscopy

Magnification
The degree by which an object is enlarged.
Magnification = size of image__

size of real object

Resolution The ability of a microscope to distinguish detail.

Light microscope
Basic microscope with a maximum magnification of 1500x.  
Low resolution.

Electron 
microscope

Microscope with a much higher magnification (up to 500 
000x) and resolving power than a light microscope. This 
means that it can be used to study cells in much finer detail.

Section 4: Orders of Magnitude

Unit Prefix Size in metres Standard Form

Centimetre (cm) 0.01m 10-2m

Millimetre (mm) 0.001m 10-3m

Micrometre (μm) 0.000001m
10-6m

Nanometre (nm) 0.000000001m
10-9m

Science Biology Topic B1
Cell Structure and Transport



Section 1: Key Terms

Atom
The smallest part of an element that can still be recognised as that
element. No overall electrical charge. Very small, radius of 0.1nm.

Element
An element contains only one type of atom. Found on the Periodic Table.
There are about 100 elements.

Compound Two or more different elements chemically bonded with each other.

Mixture
Contains two or more elements or compounds not chemically
bonded. Can be separated using physical methods e.g. by filtration,
crystallisation, distillation and chromatography.

Filtration A process that separates mixtures of insoluble solids and liquids.

Crystallisation
A process that separates a soluble solid from a solvent by evaporating
the liquid to leave crystals.

Distillation
A process that separates a mixture of liquids based on their boiling
points.

Chromatography
A process that separates mixtures by how quickly they move through
a stationary phase (e.g. paper chromatography)

Isotope
An atom of the same element with same number of protons but
different numbers of neutrons.

Relative atomic
mass

An average value of mass that takes account of the abundance of the
isotopes of the element.

Section 2: Development of Atomic Model

Plum Pudding Thompson’s plum pudding model
shows that the atom is a ball of
positive charge with negative
electrons embedded in it. Was
incorrect.

Nuclear Model Rutherford’s alpha particle scattering
experiment found a central area of
positive charge. The nuclear model
has a positive nucleus and
electrons in shells.
Chadwick later discovered neutrons.
Bohr discovered the arrangement of 
electrons in shells.

Mass number – the total number of protons and neutrons

Atomic number – the number of protons (the number of electrons is the
same in an atom)

Electron configuration– Electrons fill the first energy level (shell) first.  
Maximum electrons:  2 electrons in first shell, 8 in the 2nd, 8 in the 3rd. 

Section 3: Properties of Sub-Atomic Particles

Sub-atomic particle Mass Charge Position in Atom

Proton 1 +1 Nucleus

Neutron 1 0 Nucleus

Electron
Very 
small

-1 Orbiting in shells

Science Chemistry Topics 1 & 2
Atomic Structure and Periodic Table



Section 2: Different kinds of energy stores 

There are a limited number of energy stores. 

Chemical energy
(e.g. fuel + oxygen) – Can be changed by bonds being
made/broken

Kinetic energy All moving objects have it. 

Gravitational 
Potential energy

Energy stored in objects raised up against the force 
from gravity (possessed by anything that can fall.)

Elastic Potential 
energy

Energy stored in an object that has been stretched
(stretched springs, rubber bands, elastic band etc.)

Thermal (Heat)
energy

Flows from hot objects to colder objects.

Nuclear store
Energy stored in the nuclei of atoms. Can be released 
by the fusing or splitting of nuclei. 

Magnetic
Two separated magnets that are attracting, or
repelling.

Vibrational
Energy from vibrations or moving to and fro (e.g. a
pendulum.

Light, electrical (as in a current) or sound are not energy stores.
These are active processes and cannot be stored in a stable state.
Electricity is a flow of charge that transfers energy from one
energy store to another.

Section 1: Key terms

Dissipation Energy becoming spread out to the stores of surrounding
objects (usually wasted thermal energy.)

Lubrication
A method of reducing unwanted energy transfers by
application of a lubricant (e.g. oil) to reduce friction.
Occurs in machines.

Insulation
A method of reducing energy transfers by the use of 
insulators.  Occurs in buildings e.g. Loft insulation.  

Conservation of 
energy

The law that states that energy cannot be created or
destroyed.

Closed system
An isolated system in which no energy transfers take
place out of or into the energy stores of the system.

Work 
Work is done on an object when a force makes the object 
move.  

System Object or group of objects.

Friction
A contact force resisting the relative motion between two
surfaces. Friction in machines always causes energy to be
wasted.

Input energy Energy supplied to a device. 

Useful energy
Energy transferred to where it is wanted in the way it is
needed.

Wasted energy Energy that is not usefully transferred.  

Efficiency of a 
device

The proportion of the total input energy that is transferred in 
useful ways. 

Section 4: Energy transfers

A Coal fire
Energy is shifted from a store when a fuel like coal 
burns.  The chemical store (fuel) is depleted and the 
thermal store is filled.  

Bow & arrow Elastic potential energy → kinetic and thermal energy

Placing a book 
on a shelf

When the book is lifted onto the shelf, energy is 
shifted from the chemical store of your arm to the 
gravitational store of the book.

Apple falling 
from a tree

When an apple falls and gains speed, its store of
gravitational potential energy decreases and its kinetic
energy store increases. When it hits the ground its
kinetic energy is then transferred into thermal and
sound energy.

Section 3: Methods of energy transfer (also known as energy carriers)

Mechanical Energy transferred by forces acting on objects. 

Electrical
Energy transferred when an electric current flows through a 
device. 

Radiation
Energy transferred by electromagnetic radiation (visible light, 
microwaves, etc.) or by sound waves.

Heating Energy transferred by conduction, convection or radiation.  

Science Physics Topic P1
Conservation and dissipation of energy



Section 5: Equations to learn

Equation Units

Kinetic energy = 0.5 x mass x velocity2

Ek = 0.5 m v2

Energy – Joules (J)
Mass – kilograms (kg)
Velocity – metres per second 
(m/s)

Gravitational potential = mass x gravitational field x height
energy                               strength  

Ep = m g h

Energy – Joules (J)
Mass – kilograms (kg)
Gravitational field strength –
Newtons per kilogram (N/kg)
Height – metres (m)

Power =energy transferred ÷ time
P = E 

t

Power – Watts (W)
Energy transferred – Joules (J)
Time – seconds (s)

Power = work done ÷ time
P = W

t

Power – Watts (W)
Work done – Joules (J)
Time – seconds (s)

Work done = force x distance moved Work done – Joules (J)
Force – Newtons (N)
Distance – Metres (m)

Efficiency = useful energy output
total energy input

Energy – Joules (J)

Efficiency = useful power output
total power input

Power – Watts (W)

Section 6: Improving efficiency (HT)

Why devices waste 
energy

How to reduce the 
problem

Friction between moving
parts causes heating

Lubrication of moving
parts reduces friction

The resistance of a wire
causes wire to get hot when
current passes through.

Use wires with as little
resistance as possible

Air resistance causes force on
a vehicle that opposes it’s
motion.

Streamline the shape of
the vehicle to reduce air
resistance.

Working machinery creates
sound

Tighten loose parts to
reduce vibration which will
reduce the noise.

Section 7: Energy dissipation & Electrical appliances

An electrical appliance is designed for a particular purpose
and should dissipate (waste) as little energy as possible.

Appliance Useful energy Wasted energy

Light bulb
Light emitted from 
glowing element

Filament heats 
surroundings

Electric heater
Heating the 
surroundings

Light emitted from the
glowing element

Toaster Heating bread
Toaster case heats up
and heats air around it.

kettle Heating water
Kettle itself also heats
up and the air around
it.

TV Light and sound

Heating of the TV’s 
casing and heat 
transferred to 
surroundings. 

When electricity is needed, water
from the high level reservoir is
allowed to flow into the low level
reservoir. The flowing water
generates electricity. The water in
the high level reservoir stores
gravitational potential energy.
The flowing water has kinetic
energy. The water turns the turbine
which is connected to the generator.
The generator produces some
sound, this is wasted energy.

Energy transfer in a pumped 
Storage power station 

Science Physics Topic P1
Conservation and dissipation of energy
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Key Vocabulary

Triangle of 
Trade

The journey of exchange made 
of goods and slaves between 
Europe, the Americas and 
Africa.

Colonisation The action or process of taking 
over control over local people 
of an area.

Cash crops A crop produced for its 
commercial value rather than 
for use by the grower.

Migrate To move from one region or 
habitat to another according to 
seasons. 

AFRICA IS NOT A COUNTRY.

Natural Resources

Africa is rich in natural resources: 
• It exports 16% of the world’s uranium, 

used to produce nuclear energy. 
• In 2011, Africa produced more than half 

of the world’s diamonds and nearly 75% 
of the world’s platinum. 

• Africa has 10% of the world’s oil and gas 
reserves. 

• Africa is rich in forests, a source of major 
hardwoods. 

• Nigeria and Libya are 2 of the leading oil 
producing countries in the world.

The History of Africa.

The Slave Trade 
• Between the 1600’s and the 1800’s, 12-15 million Africans were sold into 

slavery. 
• Europeans bought people in West Africa in exchange for goods, developing a 

triangle of trade. 
• Slavery was abolished from 1833. 
The Legacy of Colonisation.
• African countries began to gain their independence from Europe in the 1960’s. 
• Many countries have found the road to a strong and stable nation difficult.
• The wealth of natural resources continues to be over-exploited by European 

business. 
• The best agricultural land is still used to grow cash crops rather than growing 

crops to feed the growing population of Africa. 

“Africa is not poor, it is poorly managed” Ellen Johnson-Sirleaf, former president of Liberia.

Biomes of Africa Savanna Biome

These are found to the north 
and south of tropical 

rainforests. Savanna regions 
have distinct wet and dry 

seasons. This biome has lots of 
wildlife within it however, 
animals may migrate great 

distances for food and water. 

Is there a future for the 
Sahel?Desertification in the Sahel 

• Droughts have occurred 
when the normally short 
rainy season is delayed 
or does not occur. 

• Rains are very irregular in 
the Sahel along with 
rapid population 
increase, vegetation 
clearance and livestock 
overgrazing are causing 
the desert to spread 
southwards 
(desertification). 

Rainfall averages in the Sahel region 1900-2005.

Geography Unit 3 - What are the challenges and opportunities 
facing Africa? Part 1.



Key Vocabulary

Landlocked A country or region that is 
entirely surrounded by land. 

Exports A good or service spent to 
another country.

AFRICA IS NOT A COUNTRY.

Population Pyramid for Nigeria, 2017.Urbanisation in Ethiopia.

Ethiopia has the second largest population in Africa 
with over 100 million people. The government is 
trying to develop the economy of this landlocked 
country. Although 80% of the population is still 

rural, urbanisation and economic development are 
accelerating fast. Much of the population is located 

in the capital city, Addis Ababa which is located 
centrally in the country. 

People move to the city as they think they will be 
better off however, they end up living in slums 

which is becoming a big problem. Slums are often 
build illegally, they offer cheap rent but they have 
limited access to water and toilets. This can lead to 

a spread of disease and lots of problems for the 
government to solve. 

Government Projects to solve some of the 
problems in Addis Ababa: 

• Building: Hundreds of thousands are built every 
year. These new houses are bought-t—own, and 
opportunities to live in them are distributed by a 

public lottery. 
• Infrastructure: The Light Rail Transit, the first in 

Africa, opened in 2015. Built with Chinese 
support, it cost US$475 million. 

• Business: Attract multinational companies to 
build factories in the city offering incentives and 

cheap labour. 

Trade between China and Africa.

• 15% of Africa’s exports, mainly natural resources, go to China. 
• China provides 21% of Africa’s imports, including a range of machinery, 

transportation, communications equipment and manufactured goods.
• China is funding the building of factories and construction of roads, 

railways, ports, airports, hospitals, schools and stadiums, spending 
billions of dollars a year in Africa. 

• More than 1 million Chinese, most of them labourers and traders, have 
moved to the continent in the past decade. 

Geography Unit 3 - What are the challenges and opportunities 
facing Africa? Part 2.



The structure of the Earth

The Crust Varies in thickness (5-10km beneath the 
ocean. Made up of serval 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 Lithosphere is divided into tectonic plates which are moving 
due to convection currents in the asthenosphere.

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

2 When lower parts asthenosphere 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.

Collision Zones

Collision zones form when two continental plates collide. 
Neither plate is forced under the other, and so both are 
forced up and form fold mountains. These zones are 
responsible for shallow earthquakes in the Himalayas.

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. 

How do we measure earthquakes?

Mercalli Scale Richter Scale

• Measures how much damage is caused, 
based on observations, not scientific 
instruments.

• Base from ‘Instrument’ and ‘Weak’ to 
‘Extreme’ and ‘Cataclysmic’.

• Limitations is that its subjective due to it 
being based on perception. 

• Is a scientific measurement based on 
the energy released.

• Measured by seismometers using 
measurement from 1 – 10

• Logarithmic – each point up the scale 
is 10 times greater than the one 
before.

Types of volcanoes

Shield Made of basaltic rock and form gently sloping cones from 
layers of runny lava.
Location: hot spots and constructive margins.
Eruptions: gentle and predictable 

Composite Most common type found on land. Created by layers of ash 
and lava. 
Location: Destructive margins
Eruptions: explosive and unpredictable due to the build of 
pressure within the magma chamber.

Hotspots These happen away from any plate boundaries. They occur 
because a plume of magma rises to eat into the plate above. 
Where lava breaks through to the surface, active volcanoes 
can occur above the hot spot.  E.g. Hawaii.

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 methodsto reduce potential damage: 
• Building earthquake-resistant buildings
• Raising public awareness 
• Improving earthquake prediction

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. 

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.

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.

Earthquake proof buildings ideas

1. Counter-weights to the roof to 
help balance any swaying.

2. Roof made from reinforced 
cement concrete.

3. Foundations made from 
reinforced steel pillars, bail-bearings 
or rubber.

4. Windows fitted with shatter-
proof glass to reduce breakage.

5. Lightweight materials that cause 
minimal damage if fallen during an 
earthquake.

6. Ensure gas pipes have an 
automatic shut off to prevent risk of 
fire. 

Depth of Earthquake

Shallow Focus Deep Focus

-Usually small 
and common.
-Seismic waves 
spread and 
damage wide 
area. 

-Occur on 
destructive
margins.
-Damage is 
localised as 
seismic waves 
travel vertically. 

Case Study – Earthquake in an LIDC: Nepal earthquake, April 2015

Causes
• Pressure built up between the Indian and Eurasian plates at a COLLISION boundary. Pressure 

was released with no prior warnings, triggering a 7.8 magnitude earthquake.
• The focus was 15km below the surface (a shallow focus). The crust moved 3 metres in places.

Effects
547 landslides and avalanches were triggered. 
One was on Mt Everest and killed 12 people.
8635 people were killed
$10 billion damage
19009 people were injured
180 buildings in Kathmandu completely 
destroyed

Management
Short term emergency aid from charities (Red 
cross and Oxfam) was given in the form of:
10 tonnes of blankets, 50 tonnes of water, 2 
tonnes of medical supplies.
The Nepalese government were criticised for 
not acting quickly. Many rescue efforts were 
conducted by the public.

Geography Unit 4 – Tectonic hazards



Year 9 PRE (Philosophy, Religion and Ethics): Medical Ethics

Keyword Definition

Sanctity of life The belief that human life is sacred and precious, and that only God can end a life

Quality of life The extent to which life is meaningful or pleasurable

Embryo Unborn baby inside the womb (from conception up to 9 weeks or pregnancy)

Foetus Unborn baby inside the womb (from 9 weeks up to birth)

Conception The point at which the sperm fuses with the egg and the baby is conceived

Abortion When a pregnancy is deliberately ended so that it does not result in the birth of a child

Viability The point at which a baby could be born and survive independently of the mother (usually considered to be 24 weeks)

Pro-life The belief that abortion is morally wrong and should be made illegal

Pro-choice The belief that women should have the choice of whether to have an abortion

Backstreet abortion Illegal and unregulated abortions which are often dangerous and result in injury or death to the woman

IVF In Vitro Fertilisation; when an egg is fertilised by sperm in a laboratory then then embryo is inserted into the woman’s womb

Euthanasia The act of killing or permitting the death of a person suffering from a serious illness

Assisted suicide Providing a seriously ill person with the means to commit suicide

Voluntary euthanasia Ending a life painlessly when someone in great pain asks for death

Non-voluntary euthanasia Ending a person’s life painlessly when they are unable to ask, but you have good reason for thinking they would want you to 
do so

Active euthanasia Taking specific steps to end a person’s life (e.g. by poison, suffocation, overdose)

Passive euthanasia Withdrawing or withholding treatment that is keeping a person alive, resulting in a sooner death

Dignitas Clinic in Switzerland where people can go through assisted suicide

Palliative care End of life care for the terminally ill; for example, in a hospice

PRE



Sanctity of life vs. Quality of life

• Sanctity of life is accepted by all Christians; human life is precious and only God can end a life.
• The Bible says humans were made in the image of God, so human life should be protected
• ‘Before I formed you in your mother’s womb I knew you’ – Jeremiah 1:5

• Quality of life is accepted by most Humanists. Human life isn’t inherently sacred; what’s important is how 
meaningful or pleasurable it is.

• If someone if suffering with little chance of happiness, a Humanist may say life can be ended.
• ‘I think those who are in great pain should have the right to choose to end their own life’ – Stephen Hawking

When does life begin? Abortion and the law

Abortion was permitted in the UK in the 1967 
Abortion Act up to 24 weeks of pregnancy, under 
certain conditions:

For a woman to have an abortion, two doctors 
must agree on one of the following points:
1.The mother’s life is at risk
2. There is a substantial chance that the baby may 
be born severely disabled
3. The mother’s physical or mental health is at risk
4.There is a risk to the health of existing children

For reasons 1 or 2 abortion can legally take place 
at any point in the pregnancy)

PRE



Pro-life arguments Pro-choice arguments

• Life begins at conception, the foetus is a person
• Doctors take the Hippocratic Oath to ‘do no harm’
• Allowing abortion for disability devalues the lives of disabled 

people
• There are more compassionate alternatives such as 

adoption

Catholic Church:
• Sanctity of life (‘Let us make mankind in our image’)
• Life begins at conception (‘Before I formed you in your 

mother’s womb I knew you’)
• In the case of rape counselling/adoption should be 

considered; one sinful act shouldn’t provoke another

• Nobody should be able to tell a woman what to do with her 
own body

• Banning abortions doesn’t stop them – 70,000 dies every 
year from backstreet abortions

• Woman may have fallen pregnant due to rape
• Woman is already a person so she is more important than 

the foetus

Liberal Christian Churches:
• Jesus taught to ‘love thy neighbour’; we should show love 

and compassion to the woman
• Abortion may be the lesser of two evils (if the mother’s life 

is at risk or the baby will be severely disabled)
• Christians should care for the poor; it is the poor who are 

most affected by backstreet abortions if it is illegal

IVF (In Vitro Fertilisation)

• An egg is removed and fertilised with sperm in a lab then 
returned to the woman’s womb to develop.

• Can be carried out using a woman's eggs and 
her partner's sperm, or eggs and sperm from donors.

• IVF can be used if a couple can’t get pregnant naturally (due to 
fertility problems, or if they are a same-sex couple)

• Postcode lottery; funding for IVF varies depending on where 
you live

• Can cost up to £10,000 per cycle

Should the NHS fund IVF?

Yes:
• Having a family is a Human Right
• Prevents the devastation caused by infertility
• Prevents discrimination against couples who can’t conceive 

(e.g. same-sex couples)
No:
• The NHS should focus on saving lives rather than creating them
• There are other ways to have a family e.g. adoption
• Success rates are low so may waste money
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Arguments for euthanasia Arguments against euthanasia

• People should be able to decide to die if they have a poor 
quality of life

• Over 80% of the British public want euthanasia laws to 
change

• Legalising euthanasia gives seriously ill people peace of 
mind that there is a way out if their suffering becomes too 
great

Most Christians:
• Sanctity of life (‘Let us make mankind in our image’)
• Only God can decide when life ends (‘There is no God 

beside me; I put to death and I bring to life’)
• 10 Commandments – ‘You shall not kill’

• Ill, elderly and disabled people may feel pressured to 
accept euthanasia to avoid becoming a burden

• Doctors promise to ‘do no harm’; they can’t be expected to 
kill people

• We should focus on improving palliative care rather than 
encouraging people to die

A few Christians
• Jesus taught to ‘love thy neighbour’; we should show love 

and compassion to seriously ill people
• Medical technology has advanced so far that we no longer 

know when God chooses for us to die
• Lesser of two evils – it would be worse to force a person to 

suffer

Euthanasia and the lawEuthanasia – Case Studies

Tony Nicklinson: Suffered from Locked-in Syndrome 
following a stroke. Campaigned for doctors to be able to 
administer active euthanasia as he was too disabled to 
commit suicide. Died naturally after losing his court case.

Daniel James: 24-year old who travelled to Dignitas to die 
after becoming paralysed from the neck down in a sports 
injury.

• Euthanasia is illegal in the UK under the Suicide Act 1961; it 
can lead to a charge of manslaughter or murder.

• Doctors can administer painkillers which speed up death, if 
the person is nearing the end of their life.

• Life support can be switched off in a brain-dead patient
• Legal in some countries e.g. Switzerland, Canada, some US 

states

PRE



French High Frequency Words



French High Frequency Words



Spanish High Frequency Words



Spanish High Frequency Words



PE Unit 3 - Fitness
Fitness component Description Test and description E.g. of practices to improve component of fitness
Cardiovascular endurance The ability of the heart, lungs and 

blood to transport oxygen during 

sustained activities.

12 minute Cooper run: Maximum distance ran in 12 

minutes.

Multistage fitness test: Shuttle runs in time to a 

recorded beep, which gets gradually quicker.

A non stop activity involving jogging for 10 minutes+. 

E.g. a small sided possession game in netball/ football/ rugby 

etc. 

Speed How quickly you can move the 

whole body or part of a body.

30m sprint test: How fast you can run 30m. Short sprint to receive a ball in netball/ football/ hockey etc. 

Muscular endurance To perform repeated muscular 

contractions over a sustained 

period of time. 

30s sit up test: Number of sit ups in 30s Repeated skill practice for a sustained time such as 200 passes 

with a partner in basketball/ rugby/ cricket etc. 

Strength The maximum force a muscle can 

apply.

Grip dynamometer test: Squeeze the dynamometer 

as hard as you can with one hand. 

1 rep max test: Heaviest weight you can lift for one 

repetition.

Links to some sports better than others. Rugby – tackling 

practice. Other sports may have to be a fitness activity such as 

press ups within a skill circuit. 

Agility The ability to change direction at 

speed 

Illinois agility test: How fast you can complete a 

circuit around cones. 

Dodging practice to receive the ball in netball/ basketball etc. 

Power Speed x strength Vertical jump test: Maximum height reached when 

jumping, beyond maximum reach point. 

Long pass practice with partner in netball/ football etc. 

Flexibility The range of movement around a 

joint. 

Sit and reach test: Sit with straight legs and feet 

against box, measure how far you can reach past 

feet. 

Stretching before or after a practice or game.

Key word Description 
Heart A muscle which pumps blood around your body 
Lungs Organs which breathe in oxygen and breathe out carbon dioxide 
Oxygen A gas needed for creating energy
Anaerobic High intensity exercise 
Acceleration An increase in speed 
Repetition Each time a movement is repeated
Contraction A muscle producing a force
Balance Remaining stable. Centre of mass stays over base of support
Force A push or pull that changes that causes an object to speed up or slow down. 
Suppleness Moving and bending with ease. 

Key terminology:



PE Unit 4 - Leadership
Roles within 

physical 

activity

Description of roles Qualities 

Performer Takes part in the activity

Executes skills and tactics

• High effort levels – try to be successful

• Fair – enjoyable for everyone

• Sportsmanship (good etiquette) – enjoyable 

for everyone

• Can-do attitude – resilient and continue 

participation
Coach Plan and lead warm up & activities 

Give instructions and demonstrate 

Give coaching points

Time activities and whole session

Can do risk assessment if no official.

• Organised – good pace

• Good communicator – participants 

understand what to do

• Confident – have a good presence

• Knowledgeable – improve skill level 

• Enthusiastic – motivate others

Official Time a competition 

Enforce the rules 

Risk assessment 

Start and stop the game

• Knowledgeable – can enforce rules

• Confident – have good presence 

• Good communicator – participants understand 

what is happening 

• Good decision maker – game is fair

How to do a risk assessment:

• Check participants for correct kit, footwear, hair, nails, no chewing gum 

• Check the playing area is clear, undamaged and not weather affected e.g. 

frozen pitch 

• Check equipment is in good working order 

• Check spare equipment is put away 

Warm up ideas:

• Stuck in the mud 

• Cups and saucers with cones (one team turn cones right way round, the 

other team turn them upside down)

• Truck and trailer (can be dribbling a football/ basketball etc)

• Piggy in the middle 

• Obstacle course 

Key word Description 
Gamesmanship Bending the rules to gain an 

advantage e.g. distracting/ 

time wasting. 

Deviance Breaking the rules e.g. 

incorrect line call in 

badminton.

Risk 

assessment 

The process of identifying 

dangers for a given area/ 

activity

Verbal 

communication 

Speaking/ instructions/ 

directions/ coaching points

Nonverbal 

communication 

Using gestures such as 

pointing/ signalling/ smiling/ 

clapping 
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Common Mistakes

Capital letters in variables names 
and commands

Spelling of variable names and 
commands

Brackets and braces come in 
pairs, make sure that they are 
opened and closed.

Assignment Operators

Description Operator

Assign =

Add then reassign +=

Subtract then 
reassign

-=

Divide then reassign /=

Mod then reassign %=

Integer divide then 
reassign

//=

Relational Operators

Description Operator

Equal to ==

Less than <

Greater than >

Not equal to !=

Less than or equal 
to

<=

Greater than or 
equal to

>=

Frequently used commands

command comment

print() Used to display to the screen

input() Allows user to enter value

int() Converts value to integer

if <criteria>:
…

elif <criteria>: 
…

else:
…

Selection statement used to give choices (or 
paths) that the program can follow depending on 
a decision.

while <criteria>:
…

Condition controlled iteration, when you don’t
know how may iterations need to take place.

Keywords

Input When the user enters data into a program

Output When the program displays data to the user

Variable An area data can be stored whilst the program is running 

Concatenation The operation of joining together two strings

Casting When you convert from one data type into another

Sequence Instructions being executed in order

Selection When a program can make a choice about which line to 
execute based on a condition

Iteration When a program is able to repeat blocks of code multiple times

Computer Science Introduction to Python


