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Successful Learning Takes Place Over Time 

It’s rare for anyone to be completely comfortable with something they learn for the first time. This could be a new piece of music, dance move, language or chemistry. 
We all have to practice. In most instances, the aim is to be at your optimum on the day it matters, e.g. the performance, race or exam. Everything leading up to this 
point is part of the process of improving. It’s about the long-term rather than the short-term, which also means there are no quick fixes. During this period, it’s okay to 
make mistakes; it’s okay to feel frustrated. What matters is what you do about it.

Space out your learning on a subject 

Spacing out your learning over time is far more effective than last-minute cramming. This is 
based on research into how we forget and how we remember. The speed at which we 
forget something will depend on many factors such as the difficulty of the material, how 
meaningful it was to us, how we learned it and how frequently we relearn or remember it. 
The last factor tells us that when we learn something for the first time, we need to review it 
quickly afterwards. The more times we force ourselves to remember something, the longer 
the gap between reviews, which the diagram below illustrates nicely. The Leitner system 
and Cornell Notes mentioned earlier provides a wonderful way of achieving this, but the 
principle applies to all of the learning strategies mentioned in this booklet

How to revise
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List It 
This is a simple free recall task that is very versatile. It can feel challenging, but this is a good thing, and it provides clear feedback on what you 
do and don’t know. Choose a topic, set yourself a time limit and… 
• List as many keywords as you can 
• List as many facts as you can 
• List as many key events/quotes/individuals as you can 
• List as many causes of X as you can 
• List as many consequences of Y as you can

Flashcards

Flashcards have the potential to be a powerful learning aid. However, how successful this is will depend on the thought you p ut into making 
them in the first place and then how they’re used. It’s very important to remember that they’re for testing, not summarising

Mapping 

Mapping is a brilliant way of organising and learning information, demonstrated on various pages in this booklet. It helps you break down 
complex information, memorise it, and see the connections between different ideas. 

Self-testing

Research has shown that every time you bring a memory to mind, you strengthen it. And the more challenging you make this retrieval, the 

greater the benefit. Self-testing improves the recall of information, transfer of knowledge and making inferences between inform ation. 
Equally, there are many indirect effects, such as a greater appreciation of what you do and don’t know, which helps you plan your next steps.

Revision strategies
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Do: Don’t:
✓ …make flashcards quickly.

✓ …put a single piece of information 
of each flashcard.

✓ …sort your flashcards according to 

your confidence with them (see 
below).

✓ …test yourself on the flashcards 

from memory.

X …spend more time making 
flashcards than actually using 
them.

X …put lots of information onto each 
flashcard.

X …revise the flashcards in the same 

order every time that you use 

them.
X …only read through flashcards.

1861

Pasteur published 

his paper about 

germ theory.

groynes

A low wall on the 

coastline which 

slows longshore drift

osmosis

Net movement of water 
from a high 

concentration to low 
concentration across a 

partially permeable 
membrane

Where is the 

pharmacy?

Où est la 
pharmacie?

How to make flashcards:

• You can by a set of flashcards or use a free website such as Quizlet.
• Find the information you want to put onto flashcards using your existing revision 
resources (e.g. a knowledge organiser).
•Fold a piece of A4 paper into 10.
•Write the questions on the top half of the paper.
•Write the answers on the bottom half of the paper.
•Cut the paper along the dotted lines shown here.
•Fold the strips of paper so that the writing is on either side.

Useful resources:
www.quizlet.com – This free website allows you to quickly create flashcards which you can print, use on 
a computer, or use on your phone.

Flashcards
Flashcards are small sheets of paper or card with matching pieces of information on either side. They are a useful tool for learning facts and allow you to quickly check whether you have 
remembered something correctly.

When making and using flashcards:
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How to use flashcards:

1. Test yourself using the flashcards.

2. As you test yourself, sort the flashcards into up to five piles according to how confident you are with the content.

3. Put the piles into numbered envelopes (1-5).

4. Test yourself on the different piles on different days (see below):

5. As you test yourself on the different piles, move the cards into different piles as you become more confident.

Pile 1

I have absolutely 
no idea!

Pile 2 Pile 3 Pile 4 Pile 5

I know this off by 
heart.

Practise every day. Practise every other day. Practise every three 
days.

Practise every four days. Practise every five days.

More confident

1 53 42 1 53 42

0Over time

Useful resources:

www.quizlet.com – This free website allows you to quickly create flashcards which you can print, use on a computer, or use on your phone.
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Mapping
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Sample Space Diagrams

Maths

Venn Diagrams



Maths

Product Rule (independent events)

Product Rule (dependent events)

Product Rule (the effect of order)



Frequency Trees & Two-Way TablesMaths



Probability Trees (independent events)

Maths GCSE 

Higher 

Probability Trees (dependent events)



CirclesMaths

GCSE 

Higher 



Area, Perimeter, Volume & Surface AreaMaths

GCSE 

Higher 



Maths Straight Line (Linear) graphs

GCSE 

Higher 



Maths

Real Life Graphs



GCSE 

Higher 
Function Notation

Equation of a Circle

Real Life Graphs cont.

GCSE 

Higher 



Maths Solving Quadratics

1) Factorising

3) Completing the square

2) Using the formulaGCSE 

Higher 

GCSE 

Higher 



Maths

4) Graphically

Solving Quadratics cont.

GCSE 

Higher 



Unit 2 MacbethEnglish

Characters

Macbeth A loyal warrior who becomes 
duplicitous as he becomes obsessed 
with the witches’ prophecies 
of power.

Lady Macbeth Macbeth’s wife who drives his 
ambition in the beginning but loses 
her control by the end.

Banquo Macbeth’s close friend and ally who 
also receives prophecies.

Fleance Banquo’s son who represents 
innocence and justice.

Duncan King of Scotland at the beginning of 
the play - a strong, respected 
leader.

Malcolm Duncan’s oldest son and next in line 
to the throne. Joins the English army 
to defeat Macbeth at the end of the 
play. 

Donalbain Duncan’s youngest son disappears 
(to Ireland) after Duncan’s murder.

Macduff Macbeth’s antagonist: A brave 
warrior who defeats Macbeth

Key Vocabulary

Ambition A strong desire to achieve something

Apparition A ghost or ghost-like image

Betrayal Being disloyal

Hallucination A vision of something which isn't there

Jacobean Relating to the reign of King James !

Kinsman A relative or blood relation

Regicide The murder of an Annointed king

Noble Belonging to aristocracy

Remorseless Without guilt or regret

Usurp To take a throne illegally

Thane A man with land granted by the king

Treason Betraying one's country

Virtuous Having high standards



Unit 2 MacbethEnglish

Writer's Methods

Use of 
soliloquy/
aside

Soliloquies are often used when 
characters have a decision to make. 
It shows characters in turmoil. 
Usually by the end they have made 
a decision.

Pathetic 
Fallacy

The weather reflects the mood. e.g 
the play opens with ‘thunder and 
lightning’ -Shakespeare immediately 
sets an ominous mood.

Symbolism/
motif

When an object is used to represent 
a deeper more significant meaning. 
E.g. blood as a symbol of guilt in the 
play and sleep (or lack of) reveal the 
deterioration of Lady Macbeth and 
Macbeth’s turmoil too.

Dramatic 
irony

When the audience knows 
something that one or more 
characters do not e.g. We know 
Duncan shouldn’t trust Macbeth.

Conventions of Tragedy

Hamartia The fatal flaw of the hero e.g. ambition

Tragic hero High  status character with a good reputation is led to his 
downfall through his hamartia

Catharsis Sense of relief experienced by the audience when you know 
the hero's errors and don't make them yourself

Death There are several murders throughout the play but order is 
restored at the end

Context

Divine Right The belief that the King was chosen by God. Thus, to commit 
regicide meant disobeying the will of God. A Jacobean 
audience believed people who committed regicide would be 
punished by God.

Natural Order / The 
Great Chain of Being

A religious hierarchy where everything on earth was awarded 
a ‘rank’. God was at the top, followed by angels, humans, 
animals and plants etc A Jacobean audience believed that if 
this hierarchy was interfered with  then the natural order 
would be thrown into chaos.

The Gunpowder plot King James I was the intended victim of Guy Fawkes’ 
Gunpowder plot. This made him nervous of future regicide 
attempts. Shakespeare’s ‘Macbeth’ would have been popular 
with King James because it shows that those who commit 
regicide are greatly punished / mentally tortured

Witchcraft King James I was obsessed with magic and witchcraft and 
ordered several witch-hunts during his reign as King.

20



Unit 2 MacbethEnglish

Key Themes

Ambition Despite being a loyal and brave soldier at the beginning of the play, 
Macbeth cannot resist the power of his ambition (his fatal flaw). Lady 
Macbeth’s ambition also knows no bounds. Both characters are willing to 
disobey God to fulfil their ambitions.

Appearance 
and reality

The Witches chant ‘Fair is foul and foul is fair’ in the very first scene. This 
is a play where people’s outward appearances cannot be trusted. What 
might initially appear good, often turns out to be evil...

Guilt Both Macbeth and Lady Macbeth are plagued by guilt after the regicide. 
As a result of this, the mental stability of both characters suffers a 
dramatic decline.

Power The battle for power can be seen throughout the play. The power of God 
cannot be ignored or the power of the rightful king. Are Macbeth and 
Lady Macbeth punished for committing regicide (a sin against God)?

Order and 
chaos

At the beginning of the play, everything is in order. However, when Divine 
Right is challenged, with the murder of King Duncan, the balance of The 
Great Chain of Being is offset. The play’s events that succeed the regicide 
are marked by chaos and disorder, Order is only restored at the very end 
of the play when the King is returned to its rightful owner: Malcolm (the 
eldest son of Duncan).

Key Quotes

‘Look like the innocent flower but 
be the serpent underneath it’
Lady Macbeth Act 1 scene 5

‘Pour my spirits in thine 
ear’ ‘come you sprits...unsex me 
here’
Lady Macbeth Act 1 scene 5

‘I have no spur to prick the sides of 
my intent., only 
vaulting ambition’ Macbeth Act 1 
scene 7

‘A little water clears us of 
this deed’
Lady Macbeth Act 2 scene 2

‘Would all great Neptune's ocean 
wash this blood from my hands?’
Macbeth Act 2 scene 2

“Thou has it now: king, Cawdor, 
Glamis, all, As the weird women 
promised, and, I fear, Thou 
play’dst most foully for’t:”  
Banquo Act 3 scene 1

‘“To be thus is nothing But to be 
safely thus.”
Macbeth Act 3 scene 1

'Dead butcher and his fiend-like 
queen'
Malcolm Act 5 scene 9



Unit 2 PoetryEnglish

Remains by Simon Armitage

probably armed, possibly not. Plosives and rhythmic balance of 
caesura hints at internal conflict of 
the soldier.

his bloody life in my bloody 
hands.

Repetition of adjective shows how 
narrator finds it difficult to separate 
himself from the looter or his guilt.

One of my mates goes by
and tosses his guts back into 
his body.

Contrast with the formality of 'tosses' 
and the horrific imagery of 'guts' 
shows his dehumanisation of the 
looter and his PSTD.

I see every round as it rips 
through his life –

Irony shown as the looter has been 
ripped apart by bullets but also a 
metaphor for how this incident has 
ripped through the life of 
the narrator.

Three of a kind all letting fly, 
and I swear

Figure of speech shows casual nature 
of the retelling. The loss of 
individuality with 'three of a kind' 
shows he is trying to mitigate his guilt 
by saying he was a part of a group, 
rather than own up to his own 
actions.

Ozymandias  by  Percy Bysshe Shelley

"'look on my works … 
and despair!' Nothing 
beside remains"

Juxtaposition of the statue's declaration of 
'despair' and the emptiness around him 
shows how little the statue's work now 
means.

"sneer of cold command" "Sneer" signifies that the statue was a cruel 
leader. "Cold command" alliteration 
intensifies effect of the word "cold"; 
connotations of brutality, a lack of caring.

"that colossal wreck" Contrast of "colossal" with implications of 
power, and "wreck" shows how time has 
ruined the statue. It is now a spectacle for 
the wrong reasons.

"Half sunk a 
shattered visage lies"

"shattered visage" the statue's face has 
been destroyed over time. It is "half sunk", 
both the physical statue and the leader's 
reputation have been buried.

"I met a traveller from an 
antique land"

"antique" creates intrigue and a mysterious 
atmosphere.

Tissue

our lives like paper kites Metaphor highlights the significance that humanity has put on money.

Living tissue Volta  here is when the poem is in fact revealed to be about living flesh

Let the daylight break through capitals and monoliths Metaphor demonstrates  the overwhelming power of daylight –something 
people cannot control



Unit 2 PoetryEnglish

Charge of The Light Brigade

"Into the Valley of 
Death Rode the Six 
Hundred"

A metaphor to describe the opposition-
dominated battlefield.

"Boldly they rode and 
well, Into the jaws of 
Death, Into the mouth 
of Hell"

The adverb ‘boldly’ reflects their 
undeterred demeanour, even though 
the extension of the metaphor 
(becoming the ‘jaws of death’) makes 
this appear more and more like a suicide 
mission.

"Someone had 
blundered."

Someone had made a mistake.

"Stormed at with shot 
and shell, While horse 
and hero fell. They 
that had fought so well 
Came through the jaws 
of Death,"

The use of rhyme in this stanza, stressing 
‘shell, ‘fell’, ‘hell’ and ‘well.’ These four 
words alone emphasise how horrific and 
dangerous the battle was, yet how the 
Light Brigade fought strongly and were 
prepared to die for their country in the 
face of it.

My Last Duchess

My last duchess painted on the 
wall

'my' is a possessive pronoun which 
suggests that the Duke 'owns' his wife. He 
sees her as an object

Flush that dies along her throat This suggests that the Duke was jealous 
of his wife. He believed she was flirting 
with other men.

I gave commands and all 
smiles stopped

The personal pronoun 'I' tells us that he 
gave an order that caused her to lose her 
personality. Did he have her killed?

A heart – how shall I say- too 
soon made glad

Again, the suggestion here is that the 
Duke is jealous of his wife. He feels that 
his wife does not appreciate the social 
status that her marriage to the Duke 
gives her.

My gift of a nine-hundreds-year-
old name

The Duke boasts about his status in 
society . It also shows us the loss of 
power that women encountered when 
they married. She has taken on his name 
and lost her own identity.

Poetic Techniques

Anaphora Repeated words at the start of lines 
of poetry

Plosives Used to recreate the sound of 
explosions in 'Remains'

Rhyme and rhythm Use in 'Charge of the Light Brigade' 
to recreate the sound of the charge

Dramatic monologue Imagined speech by a character in 
'My Last Duchess'

Metaphor and 
symbolism

Used in 'Tissue' to suggest and 
explore ideas

Colloquial language Informal language used in 'Remains'



Combined Science| Physics Topic 2 – Waves|

Describing waves (p32-33): 
Frequency 𝒇: number of wavelengths passing 
a point per second (Hz).
Wavelength 𝝀 : Distance between two 
consecutive peaks (m).
Period 𝑻: Time taken for one wavelength to 
pass a point (s).

Wave speed (p33):

Speed of light (vacuum) = 300 000 000 𝑚/𝑠
Speed of sound in air = 330 m/s

Electromagnetic waves ): All EM waves are transverse and all travel at the speed of light.

H – Refraction : Speed of waves 
depends on depth of water. Shallow 
water causes waves to slow down and 
refract. Wavelength is also reduced. For 
all types of waves (including EM), 
different wavelengths refract by 
different amounts.

H – Electromagnetic waves 
through space : Stars and 
other space objects emit EM 
waves at all wavelengths. 
Some EM waves are 
absorbed by the 
atmosphere, making it 
difficult to detect EM 
radiation at those 
wavelengths. For example, 
radio waves can be observed 
on Earth, but gamma rays 
and x-rays cannot.

Refraction :
• Normal line is at 90° to the 

material surface.
• From less dense to a more 

dense material: light bends 
towards the normal.

• From more dense to less 
dense material: light bends 
away from the normal.

Combined Science



Uses of radation : Listed in order from lowest frequency (longest wavelength) 
to highest frequency (shortest wavelength).
• Radio waves: Transmitting radio & TV broadcasts; aircraft communication 

systems; some satellite communications.
• Microwaves: Communications & satellite transmissions; mobile phones; 

microwave ovens.
• Infrared: Short range communication (e.g. TV remote); optical fibres 

(phone lines & internet); grilling or toasting food; heaters.
• Visible light: Eyes; cameras; TV.
• Ultraviolet (UV): UV rays carry more energy and are capable of damaging 

living tissue. Kills micro-organisms (e.g. at a sewage treatment plant) and is 
used in fluorescent material (e.g. security markings on valuable products 
and cash).

• X-rays: Produces images of the skeleton (absorbed by bone but not by 
flesh or muscle); used to examine luggage in airport security scanners.

• Gamma rays: Transfers a lot of energy and can kill cells. Used to kill cancer 
cells during radiotherapy, as gamma rays are focused onto cancerous cells. 
Chemicals that emit gamma rays are injected into the body and collect 
within cancerous cells, allowing the cancer to be precisely located.

Combined Science| Physics Topic 2 – Waves|

H – Uses of radiation – Aerials : Radio 
waves are produced by oscillations 
(variations in current & voltage) in 
electrical circuits. Aerials transmit 
these radio waves as current oscillates 
up and down them. An incoming radio 
wave generates an oscillating (varying) 
current in a receiving aerial (like your 
TV aerial), which can be decoded to 
reproduce the signal that was originally 
sent.

H – Uses of radiation – Atmospheric reflection : Radio waves are used to 
transmit signals around the world, including over the horizon, without using 
satellites. Waves travel in a straight line, so how is this possible? Some radio 
waves are reflected by the ionosphere, an outer layer of the atmosphere. This 
means they can be transmitted from one location and reflected by the 
ionosphere and the ground many times until they reach their destination (see 
below).

Dangers of EM radiation : All waves transfer energy. If the wave is absorbed by a material then the 
energy is absorbed into that material, possibly causing damage or causing the material to heat up.
• Infrared: Our skin absorbs infrared radiation, which we feel as heat. Too much infrared 

radiation can burn the skin and kill cells.
• Ultraviolet (UV) radiation: Higher frequency and therefore higher energy. Sunlight contains UV 

radiation. Too much UV radiation causes sunburn and can damage the skin’s DNA, causing skin 
cancer.

• X-rays: Very high frequency, therefore very high energy levels. Too much exposure to x-rays 
causes cancer. This is why radiographic nurses (who administer x-rays in hospitals) wear lead 
aprons. The lead absorbs the x-rays and stops them reaching the radiographic nurse. A few x-
rays in hospital will not harm you, but constant exposure to x-rays (as the nurse experiences) 
could cause long-term damage.

• Gamma rays: Highest possible energy levels. Gamma rays are highly ionizing, which means that 
they can cause atoms to lose electrons. Atoms that have lost electrons become charged ions 
and react in different ways. If this happens in the body, this can lead to cancer or genetic 
mutations.

Radiation & temperature 
• Intensity = amount of radiation emitted by 

an object.
• Intensity increases as temperature 

increases.
• Higher temperature = shorter wavelength 

emitted. Therefore hotter objects emit blue 
light while cooler objects emit red light.

Combined Science



Physics | Topic 2 – Waves| 

Wave speed (p33):

Speed of light (vacuum) = 300 000 000 𝑚/𝑠
Speed of sound in air = 330 m/s

Electromagnetic waves : All EM waves are transverse and all travel at the speed of light.

H – Refraction: 
Speed of waves 
depends on 
depth of water. 
Shallow water 
causes waves 
to slow down 
and refract. 
Wavelength is 
also reduced.

H – Electromagnetic waves 
through space: Stars and 
other space objects emit EM 
waves at all wavelengths. 
Some EM waves are 
absorbed by the 
atmosphere, making it 
difficult to detect EM 
radiation at those 
wavelengths. For example, 
radio waves can be observed 
on Earth, but gamma rays 
and x-rays cannot.

Refraction 
• Normal line is at 90° to 

the material surface.
• From less dense to a 

more dense material: 
light bends towards 
normal.

• From more dense to 
less dense material: 
light bends away from 
the normal.

Describing waves (p32-33): 
Frequency 𝒇: number of wavelengths passing 
a point per second (Hz).
Wavelength 𝝀 : Distance between two 
consecutive peaks (m).
Period 𝑻: Time taken for one wavelength to 
pass a point (s).

Waves crossing boundaries : Waves 
can be:
• Reflected: the wave “bounces off”.
• Refracted: Wave passes into new 

material, but its direction changes.
• Transmitted: Wave passes through 

new material.
• Absorbed: Wave disappears and its 

energy is transferred to the 
material.

Science



Uses of radiation : Listed in order from lowest 
frequency (longest wavelength) to highest 
frequency (shortest wavelength).
• Radio waves: Transmitting radio & TV 

broadcasts; aircraft communication 
systems; some satellite communications.

• Microwaves: Communications & satellite 
transmissions; mobile phones; microwave 
ovens.

• Infrared: Short range communication (e.g. 
TV remote); optical fibres (phone lines & 
internet); grilling or toasting food; heaters.

• Visible light: Eyes; cameras; TV.
• Ultraviolet (UV): UV rays carry more energy 

and are capable of damaging living tissue. 
Kills micro-organisms (e.g. at a sewage 
treatment plant) and is used in fluorescent 
material (e.g. security markings on valuable 
products and cash).

• X-rays: Produces images of the skeleton 
(absorbed by bone but not by flesh or 
muscle); used to examine luggage in airport 
security scanners.

• Gamma rays: Transfers a lot of energy and 
can kill cells. Used to kill cancer cells during 
radiotherapy, as gamma rays are focused 
onto cancerous cells. Chemicals that emit 
gamma rays are injected into the body and 
collect within cancerous cells, allowing the 
cancer to be precisely located.

Physics | Topic 2 – Waves|

H – Uses of radiation – 
Aerials : Radio waves are 
produced by oscillations 
(variations in current & 
voltage) in electrical circuits. 
Aerials transmit these radio 
waves as current oscillates 
up and down them. An 
incoming radio wave 
generates an oscillating 
(varying) current in a 
receiving aerial (like your TV 
aerial), which can be 
decoded to reproduce the 
signal that was originally 
sent.

H – Uses of radiation – 
Atmospheric reflection: Radio 
waves are used to transmit 
signals around the world, 
including over the horizon, 
without using satellites. Some 
radio waves are reflected by the 
ionosphere, an outer layer of the 
atmosphere. This means they can 
be transmitted from one location 
and reflected by the ionosphere 
and the ground many times until 
they reach their destination.

Dangers of EM radiation : All waves transfer energy. If the wave is absorbed by a material then the energy is absorbed into that material, possibly causing damage or causing the 
material to heat up.
• Infrared: Our skin absorbs infrared radiation, which we feel as heat. Too much infrared radiation can burn the skin and kill cells.
• Ultraviolet (UV) radiation: Higher frequency and therefore higher energy. Sunlight contains UV radiation. Too much UV radiation causes sunburn and can damage the skin’s DNA, 

causing skin cancer.
• X-rays: Very high frequency, therefore very high energy levels. Too much exposure to x-rays causes cancer. This is why radiographic nurses (who administer x-rays in hospitals) 

wear lead aprons. The lead absorbs the x-rays and stops them reaching the radiographic nurse. A few x-rays in hospital will not harm you, but constant exposure to x-rays (as the 
nurse experiences) could cause long-term damage.

• Gamma rays: Highest possible energy levels. Gamma rays are highly ionizing, which means that they can cause atoms to lose electrons. Atoms that have lost electrons become 
charged ions and react in different ways. If this happens in the body, this can lead to cancer or genetic mutations.

Science



Physics| Topic 2 – Waves|
H - Ears and hearing - How the cochlea works : The cochlea 
detects the different frequencies arriving at the human ear. 
The thickest part of the cochlea vibrates at the highest 
frequencies. The thinnest parts vibrate at the lowest 
frequencies. The cochlea is rolled up like a carpet, but is 
shown below unrolled:

H – Ultrasound : Frequencies higher than 20 000 Hz (beyond human hearing) are called ultrasound. Some 
animals such as dolphins or bats use it to communicate and to “see” their surroundings. It is also used to 
make images of things inside the body, such as a foetus (unborn baby).

H – Infrasound : Frequencies lower than 20 Hz (lower than 
the range of human hearing). Examples include waves 
generated by earthquakes. Earthquakes consist of:
• P waves: Longitudinal; can travel through Earth’s core.
• S waves: Transverse, cannot travel through Earth’s core.
Both types of waves leave shadow zones around parts of the 
Earth’s surface.

H – Ears and hearing : Human ears detect sound waves in the environment, allowing us to hear.

Science



Half Life

Science | Physics Topic 3 – Radioactivity |

Atomic Models 
Ideas about the 
structure of atoms 
have changed over 
time

Atomic Structure 

Electrons and Orbits 
- Electrons are arranged in 

shells with different 
energy levels

- When electrons gain

Ionisation
- If an electron gains enough energy it can be lost from 

the atom altogether
- This leaves the atom as a positive ion, the process is 

known as ionisation

Nuclear Equations

Alpha 
Loss of 2 protons and 2 
neutrons
Mass ↓ by 4
Atomic number ↓ by 2

Beta-minus
Neutron changes into a 
proton and an electron
Mass no change
Atomic number ↑ by 1

Beta-plus (positron)
Proton changes into a 
neutron and a positron
Mass no change
Atomic number ↓ by 1

Neutron
Neutron is emitted
Mass ↓ by 1
Atomic number no 
change

Gamma
Energy emitted as a ray
No change to mass or 
atomic number

-  Types of Radiation 

Isotopes 
Elements with the 
same number of 
protons but 
different numbers 
of neutrons. Some 
isotopes are more 
stable than others.

Measuring Radiation 

The time taken 
for the number 
of radioactive 
nuclei in a 
substance to fall 

to half the 
original number

Dangers of Radioactivity
Irradiation and 
Contamination (p177)

He used gold foil to show that most + alpha particles passed 
straight through so the positive charges within an atom must 
be concentrated in one area, the nucleus 

Rutherford’s experiment 

energy they can move to a higher energy level
- When they fall back to the original energy level, the 

energy is emitted as light

Radiation is emitted from some isotopes to make them more stable 

Irradiation
- Exposure to radioactivity 

from outside the body
- Exposure stops once you 

leave the area
Contamination
- Exposure to radioactive 

materials on the skin or 
inside the body

- Exposure does not stop by 
moving away from an area

- We are all exposed to some 
radiation, background radiation

- It comes from many sources and 
the level is different depending on 
where we live

- Radiation can enter living cells and 
ionise molecules within them 
leading to tissue damage

- Lower doses = minor damage, but 
can give rise to mutated cells which 
divide uncontrollably (cancer)

- Higher doses = cells killed, radiation 
sickness and potential death

- Geiger-Muller tube is used to detect radiation, connected to a 
counter to show the amount of radiation detected

- Dosimeters are a film badge used to monitor radiation received 
by its wearer, worn by people taking x-rays in hospitals etc.
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Using Radiation

Physics Triple group only | Topic 3 Part 1 - Radioactivity|

Medical Uses of Radiation

Nuclear Fusion

Nuclear Fission

Nuclear Power

- Nuclear power stations make use 
of nuclear fission reactions in a 
fuel such as uranium

- The reaction has to be carefully 
controlled e.g. using control rods 
and a moderator

- When a large, 
unstable nucleus 
absorbs a neutron 
it splits into 2 
smaller nuclei and 
2 or more 
neutrons

- It also releases 
energy

- The neutrons produce form a chain reaction when they are absorbed by other 
nuclei

- Nuclear reactors make use of controlled chain reactions 

Gamma rays are used to sterilise surgical 
instruments and preserve food

Gamma rays are used to:
- Treat tumours internally. A radioactive source is injected and builds up in 

the affected part of the body killing the cells there
- Treat tumours externally. Radiotherapy uses beams of gamma rays 

directed towards the cancer to damage it.
- Diagnose cancer. A tracer solution which contains a radioactive substance 

is injected and taken up by abnormally growing cells. The places in the 
body where the tracer builds up are detected using a ‘gamma camera’

- PET scanners. A tracer is used which decays to produce positrons, these 
collide and produce gamma rays which are detected by a scanner to 
produce an image on a screen

Beta particles are 
used to control 
thickness of 
materials in 
manufacture

Alpha particles are used in smoke alarms

- The joining of smaller nuclei to form larger nuclei
- It releases energy
- But nuclei need to get very close to each other 

before this can happen, normally the positive 
charges repel each other (electrostatic repulsion), 
only at high temperatures and pressures are the 
nuclei moving fast enough to overcome this 
repulsion e.g. in stars where hydrogen is converted 
to helium (a heavier element) using fusion
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Limiting Factors in Photosynthesis

Science| Biology Topic 6 – Plants| Required Knowledge
Photosynthesis
- The endothermic process where green 
     plants/algae absorb energy from the Sun to make glucose
- Some of the glucose is used to make larger, complex molecules for growth 

(cellulose, starch) → biomass
- Happens inside chloroplasts with chlorophyll to absorb light

Photosynthesis Core Practical
- Effect of light intensity on rate of photosynthesis 
- A source of white light is placed at specific distances and the 

organism left to photosynthesise for a set time
- Either measure oxygen collected or measure change in pH due 

to the organism using CO2 making the solution less acidic

Transpiration
- The loss of water from a plant caused by the evaporation
      and diffusion of water from a plant’s surface (can be 
      measured using a potometer)
- This creates a shortage of water in the leaf and so water 
      is drawn up from the roots through xylem
- This creates a transpiration stream carrying dissolved ions too
- Increasing temperature and air flow increase 
      rate of transpiration, increasing light 
     intensity decreases rate of transpiration

Translocation
- The process of transporting sugars 
     (mainly sucrose) made in the leaves 
      to the rest of the plant 
     for immediate use (e.g. in 
     growing regions) or for 
      storage
- Requires energy from 
     respiration
- Goes in both directions

H: Mathematical Relationships
- Distance from lamp and light intensity are inversely proportional 

to each other, as distance increases, light intensity decreases.
- Light intensity decreases in proportion to the square of the 

distance (inverse square law)

Light transfers the energy 
needed for photosynthesis. 
At first, as light level is 
raised, the rate of 
photosynthesis increases, but 
this is only true up until a 
point. Beyond that it won’t 
make a difference, there will 
be another limiting factor.

CO2 is one of the raw 
materials needed for 
photosynthesis, it 
shows the same 
pattern as light 
intensity affecting 
the rate of 
photosynthesis.

Usually if temperature is a 
limiting factor it’s because it 
is too low – the enzymes 
needed for photosynthesis are 
working too slowly. If the 
plant gets too hot (around 
45oC), the enzymes it needs 
for photosynthesis will be 
denatured.

Root hair cells – 
absorb water (by 
osmosis) and 
nutrients (by 
active transport) 
from the soil

Phloem – adapted for 
translocation

Stomata
- Tiny pores on the lower surface 
      of leaves allowing gas exchange 
      when open
- Light causes water to enter the 
      guard cells and open the stomata



Science| Biology Topic 6 – Plants| Required Knowledge
Adaptations of Leaves Plant Hormones 

- Auxin is a plant hormone which control growth at the 
tips of shoots and roots.

- It is produced in the tip and diffuses backwards to 
stimulate cell elongation process

Auxin promotes growth in the shoot
- Shots are positively phototropic (grow towards light) 

but negatively gravitropic (grow away from gravity)

Auxin inhibits growth in the root
- Roots are negatively phototropic (grow away from 

light) but positively gravitropic (grow towards gravity)

Commercial Uses of Plant Hormones
- Ethene – controlling the ripening of fruits. Fruits are picked when they are still unripe making them firmer and easier to transport. They are ripened by 

applying ethene just as it reaches the shelves.
- Gibberellins - controlling seed germination. Seeds can be treated with gibberellins to make them germinate at times when they usually wouldn’t (cold 

or dryness).
- Gibberellins – producing seedless fruits. Gibberelins are applied to unpollinated flowers causing fruit to grow but no seeds.
- Gibberellins – controlling flower and fruit formation. Gibberelins stimulate seed germination which can be used to make plants flower earlier.
- Auxins – growing from cuttings with rooting powder. Auxins cause plants to produce rapidly and start growing as new plants (clones).
- Auxins – as selective weedkiller. Auxins only affect broad-leaved plants, disrupting normal growth patterns, narrow leaved grasses and cereals (crops) 

are unaffected. 

Adaptations of Plants 

Auxin accumulates on the 
shaded side, making cells 
elongate faster and shoot 
bends towards the light

Auxin accumulates on the 
lower side, making cells 
elongate faster and shoot 
bends upwards

Auxin accumulates on the 
shaded side, making cells 
elongate slower and 
shoot bends down away 
from the light

Auxin accumulates on the 
lower side, making cells 
elongate slower and shoot 
bends downwards

- Plants living in hot/dry conditions are adapted to 
preserve water by reducing transpiration

- Stomata are fewer in number, close when light or are 
found sunk in pits to reduce water loss by transpiration

- Waxy cuticle is thicker to prevent water loss by 
evaporation/ diffusion

- Leaves are smaller to reduce surface area for 
transpiration

- Leaves can be rolled to trap water vapour near stomata, 
reducing diffusion gradient and reducing transpiration

- Broad leaves → larger surface area 
to absorb light

- Palisade layer has lots of 
chloroplasts → near top of leaf to 
absorb light

- Upper epidermis is transparent → 
allows light to pass though it to the 
palisade layer

- Waxy cuticle → prevents water loss
- Xylem and phloem form a network 

of vascular bundles → water and 
glucose transported around the
plant efficiently

- Lower epidermis has stomata → let gases diffuse directly into the leaf
- Spongy mesophyll has air spaces → increases rate of diffusion of gases in and out of the 

leaf’s cells



Science| Biology Topic 9 – Ecology | Required Knowledge
Ecosystems Abiotic and Biotic Factors 

         Biotic = living
 
Abiotic = non -living

Interdependence 
- Organisms depend on each other 

for things like food and shelter to 
survive and reproduce

- Mutualism – a relationship where 
2 organisms benefit e.g. bees and 
flower, clownfish in sea anemone

- Parasitism – a relationship where 
only the parasite (not the host) 
benefits e.g. fleas on dogs

Human Impacts on Ecosystems 
1. Eutrophication caused by using fertilisers

2. Introducing non-indigenous species 
which out-compete indigenous species

3. Fish-farming using nets in open water, 
food added produces lots of waste 
which can cause eutrophication, 
breeding ground for parasites, predators 
attracted and trapped, non-indigenous 
fish can escape

Conservation 
Reasons to protection biodiversity
- Human food supply
- Protecting food chains
- Future medicines 
- Cultural aspects
- Ecotourism
- New jobs
Ways to protect biodiversity
- Reforestation with species variety
- Zoos and nature reserves
- Seed banks

Investigating Ecosystems 
Using quadrats to compare distribution
1. Place a 1m2 quadrat randomly in area 1 and count 

the organisms in the quadrat. 
2. Repeat lots of times and calculate a mean. 
3. Repeat for 2nd area
Using quadrats to calculate abundance
1. Work out the mean number of organisms per m2 

(with a 1m2 quadrat this is the same as counting, 
with 0.5m2 quadrat multiply the counted number 
by 2 etc.) 

2. Then multiply the mean by the total area.

Transects to investigate changes in ecosystems
1. Mark out a line using a tape measure
2. Either place quadrats next to each other along the 

line (line transect) or at regular intervals along the 
line (belt transect)

3. Collect data by counting organisms or estimating 
percentage cover

4. Record abiotic factors e.g. light intensity
5. Repeat several times and calculate means
6. Plot graphs to see if there is a correlation between 

abiotic factor and distribution in species



Science| Biology Topic 9 – Ecology | Required Knowledge

Carbon Cycle 

Water Cycle 

Nitrogen Cycle

Making Potable Water
- In times of drought we can use desalination to remove salt from 

water and produce potable water suitable for drinking
- Method 1: boil water so that it evaporates, collect and condense 

steam
- Method 2: reverse osmosis (Biology Topic 1), salt water is fed into a 

vessel with a partially permeable membrane at very high pressure, 
this causes the water molecules to move in the opposite direction 
to osmosis, from higher salt concentration to lower salt 
concentration



Science| Biology Topic 9 – Ecology | Required Knowledge

Ecosystem Energy Transfers
- Food chains are limited due to 

loss of energy

- Many process contribute: not all 
energy absorbed from sun, 
energy used for life processes 
e.g. respiration, lots of energy 
lost as heat, energy from 

undigested parts lost in faeces, 
some uneaten animal parts

Food Security

Factor How it is affecting food security

Increasing human population The world’s population is growing, we need to produce more food so each person 
still has the same amount of food to eat.

Increasing consumption of meat 
and fish, and increasing animal 
farming

As these animals are further up the food chain there’s less energy and biomass, 
meaning more crops could be grown in a given area of land. Also animals eat crops 
that could be eaten by humans e.g. corn. And there is a risk of over fishing.

Environmental changes caused 
by human activity

Global warming causes climate change e.g. changes in rainfall patterns. This may 
affect the growth of crops and reduce yields.

Use of biofuels As fossil fuels run out we need to look for alternatives e.g. biofuels which require 
growth of crops such as corn and sugar cane. This takes up land that could be used 
for food crops

Rising price of farming The price of fertilisers, fuel and machinery is increasing. This might make it too 
expensive for farmers in some areas to continue farming.

New pests and pathogens If a new disease spreads to a crop, lots of the population may not be resistant to 
disease. This means a large number of the crop plants will be damaged, reducing 
the yield and the amount that can be sold as food.

Pyramids of Biomass 
- Shows how much all of the 
     organisms at one trophic
     level would weigh
- Also represents energy at each 
     level
- Draw to sensible scale, producers at the bottom

Food chain calculations 
Calculation 1 – energy loss:
- Subtract energy at one trophic level from another 
- e.g.70,000 kJ lost between rosebush & greenflies
Calculation 2 – efficiency between levels:
    e.g. between rosebush and greenfly
    (10,000 ÷ 80,000) x 100 = 12.5% efficient



Science| Chemistry Topic 4 – Extracting Metals and Equilibria|

Oxidisation (Pg 114)
- A reaction involving oxygen.
- Oxidisation is the addition of oxygen, 

reduction is the loss of oxygen.

Oxidisation & reduction (Pg 116)
- Oxidisation is also the loss of 

electrons.
- Reduction is the gain of electrons.

O
I
L
R
I
G

Reactivity (Pg 114)
- Shows how easily metals are 

oxidised.
- A reactivity series shows metals in 

order of reactivity.

• Also a measurement of saying how 
easily a metal atom gives up 
electrons to become an ion.

• More reactive = gives up electrons 
more easily.

Metal reactions (Pg 115)
- Metals with different reactivity react 

to acids and water in different ways:

Displacement reactions (Pg 116)
- Metals differently with metals salts, 

depending on the reactivity of the 
metals.

- The more reactive element takes the 
place of the less reactive element.

- The more reactive metal loses 
electrons (is oxidised) while the more 
reactive metals gains electrons (is 
reduced).

- Remember OILRIG. 

- Calcium is more reactive than zinc, 
and takes it’s place in the metals salt 
to become calcium sulfate leaving 
pure zinc on it’s own.

Ore (Pg 117)
- A rock containing enough metal in in 

to make it economically worthwhile 
to extract the metal.

Metal extraction (Pg 117)
- Unreactive metals, e.g. gold, 

removed from the Earth’s crust in 
pure form.

- More reactive metals form metals 
compounds, e.g. bauxite (aluminium 
oxide) the source of aluminium.

- The method for extracting metals 
from ores depends on the reactivity 
of the metal.

Method 1: Reduction with carbon 
(Pg 117)
- The ore is reduced, the carbon 

replacing the less reactive metals, 
leaving pure metals behind.

- Iron oxide (haematite) is the source 
of pure iron.

Method 2: Electrolysis
(Pg 118)
- The ore is melted and an electrical 

current passed through it. The pure 
metal forms on the negative 
electrode.

Method 3: Biological methods
(Pg 118)
- Bioleaching uses bacteria 

grown on copper ore which 
produce a solution 
containing the metals ions.

- The copper is extracted by 
reduction with iron and 
purified by electrolysis.

- Phytoextraction uses 
plants that grow and 
absorb the metal 
compounds.  When burned 
they form an ash which the 
metal can be extracted 
from.

- Advantages/disadvantages:

Recycling (Pg 119)
- Reusing materials already 

extracted from the Earth is 
cheaper and has 
environmental benefits.

- Recycling aluminium cans 
is 95% more energy 
efficient per tonne over 
extracting it from ore.

- Prevents environmental 
damage from further 
mining

- Prevents landfill of cans.



Science| Chemistry Topic 4 – Extracting Metals and Equilibria|

Life cycle assessments (Pg 120)
- New planned products are assessed 

using and LCA.
- Each aspect is considered to see if it 

impacts the environment too 
significantly.

Example:  Car B is the most logical 
choice to manufacture based on the 
statistics considered…

• Least solid waste and water used.
• Second best for CO2 emissions
• Longest lifespan

Reversible reactions (Pg 121)
• Reactions where products can react 

to form the original reactants.
• Reactions go both ways!

• Note the arrow points in both 
directions, showing this is a 
reversible reaction.

Dynamic Equilibrium (Pg 121)
- In a closed system, reversible 

reactions reach dynamic 
equilibrium.

- This means the rate of the forward 
reaction is equal to the rate of the 
backwards reaction.

- The dynamic bit means that these 
reactions do NOT stop, products are 
formed from reactants and reactants 
react to form products…it just means 
the concentrations of the reactants 
and products does not change.

Factors effecting the equilibrium 
position (Pg 121)
• Different factors can be used to shift 

the position of the equilibrium 
point…either to produce more 
product or more reactants.

• The factors are temperature, 
pressure (for reactions involving 
gasses) and concentration (of the 
reactants and products).

The Haber process (Pg 121)
• Reaction between hydrogen and nitrogen to form ammonia.
• You need to remember the conditions for the process…

• Pressure of 200 atmospheres
• Temp of 450 OC
• Iron catalyst

Le Chatelier’s Principle (Pg 122)
• The principle states, any change to either temp, pressure or 

concentration in a reversible reaction and the equilibrium position will 
move to counteract that change.

• This means we can adjust these factors to get more product or more 
reactant, if that’s what is needed.

• Details of how each change effects the reaction can be found below, 
using the Haber process as an example.



Science| Chemistry Topic 5 – Groups in the Periodic Table

Group 1 – Physical properties of alkali metals 
- Low melting points and boiling 
      points (decreases down the group)
- Very soft 
- Can test for chlorine gas using damp blue litmus paper
      which turns red, then bleaches white

Helium
Used in balloons and airships 
to make them float as it is 
much less dense than air.
Argon
Used in light bulbs, as it is 
unreactive it stops the hot 
filament burning away.
Neon
Used in signs as it glows when 
electricity passes through it.

Group 1 – Reaction of alkali metals with water 
- React vigorously with water 
- Reactivity increases down the group 
     (because the outer electron is lost more 
     easily)

Group 1 – Reactivity 

Group 7 – Physical properties 
of halogens 

Group 7 – Reaction of halogens 
with metals and hydrogen 
- Halogen + metal → metal halide

E.g. chlorine (g) + sodium (s) → 
sodium chloride (s)

- Halogen + hydrogen → hydrogen 
halide
E.g. chlorine (g) + hydrogen (g) → 
hydrogen chloride (g)

- Hydrogen halides dissolve in water to 
form acids
E.g. hydrogen chloride (g) → 
hydrochloric acid (aq)

Group 7 – Reactivity 

Group 0 – Properties 
of noble gases 
- Non-metals
- Inert (very unreactive)
- Non-flammable
- Colourless
- Monatomic (exist as 

single atoms)
- Boiling point, melting 

point and density all 
increase down the 
group

Group 0 – Uses of noble gases 

- Reactivity increases down the group
- Alkali metals need to lose one 

electron to form a 1+ ion
- The bigger the atom the easier it is 

to lose an electron so the more 
reactive the atom

- This is due to a greater distance 
(weaker attraction) between the 
positive charge of nucleus and outer 
shell electrons

Chlorine is reduced 
(gains electrons)

Bromide is oxidised 
(loses electrons)

Group 7 – Displacement reactions 
- Displacement reaction is where a more reactive element ‘pushes out’ (displaces) 

a less reactive element from a compound
- H - Redox reactions: halogens gain electrons (reduction) while halide ions in the 

salt lose electrons (oxidation)
- Shows order of reactivity:
     Chlorine, bromine, iodine

- Reactivity decreases down the group
- Halogens need to gain one electron 

to form a 1- ion
- The bigger the atom the harder it is 

to gain an electron so the less 
reactive the atom

- This is due to a greater distance 
(weaker attraction) between the 
positive charge of nucleus and outer 
shell electrons



Science| Chemistry Topic 1 – Key Concepts |
Atom Structure
Diagram

Subatomic Particles

History of Atom
 

 

Isotopes 
- Elements with the same
     number of protons but 
     different numbers of neutrons
- This explains why relative atomic
     mass (Mr) isn’t always a whole 
     number
H - e.g. Mr of Cl is calculated using
The abundance of each of the
Atomic masses of the isotope
(35 x 75/100) + (37 x 25/100) = 35.5

History of Periodic table 
- Dimitri Mendeleev was the first to 

publish an organised table of elements
- He arranged by relative atomic mass
- But he also left gaps so that elements 

with similar properties were in the 
same group

- Using the gaps he was able to predict 
elements that had not been discovered 
yet

Electronic Configuration            - Rule 2/3
- Using the rules to draw the first 20 elements
- Rule 1

Atom Symbols
Bigger number
is the mass
number.
To find
neutrons
subtract the
smaller number

Modern Periodic Table 
- Arranged by increasing atomic mass (proton number) in rows called periods
- Metals on the left, non-metals on the right

Dalton 
Solid sphere
Thompson 
Protons/
electrons randomly 
arranged

Rutherford/Bohr 
Positive nucleus 
with electrons 
around



Science| Chemistry Topic 1 – Key Concepts |
Ions 
- Atoms are more stable with full 

outer electron shells
- Metals lose electrons resulting in 

a positive ion. E.g. sodium in 
group 1 → Na+ ion and calcium in 
group 2 → Ca2+ ion

- Non-metals gain electrons 
resulting in a negative ion, e.g. 
oxygen in group 6 → O2- ion and 
chlorine in group 7 →Cl- ion

Fullerenes, Allotropes 
C60
Strong, weak intermolecular forces 
(like graphite)
Can be used as lubricants
Graphene
Strong, light, good electrical conductor
Can be rolled into tubes

Ionic Compounds 
- Positive and negative ions 

arrange in a regular lattice
- This explains properties 

including ability to dissolve, 
conduct electricity when 
dissolved/molten 

     but not solid, high 
     melting & 
     boiling 
     points

Ionic Bonding 
- Positive and negative ions
    are attracted and form a 
    compound
- Compound name –ide with 2 elements, 
    -ate with 3 elements including oxygen
- Use the crossover method to 
     determine the formula

Giant Covalent Structures, Allotropes 
- Bonding between many non-metal atoms
- Diamond, each C atom forms 4 bonds
- Rigid, strong and doesn’t conduct electricity
- Used for cutting tools
- Graphite, each C forms 3 bonds leaving a 
     free electron and weak bonds between layers
- Soft, good electrical conductor       -    Used as a lubricant

Metallic Bonding 
- Metal atoms lose electrons to 

become positive ions 
surrounded by a sea of free

     electrons
- Allows metals
     to 
     conduct
     electricity/heat
     and be malleable
    

Hydrogen (H2)
– 1 single bond

Methane (CH4)
– 4 single 

bonds

Carbon dioxide (CO2) – 2 double bonds

Covalent Bonding 
- Electrons are shared to complete the outer shell
- Simple molecular, strong bonds between atoms
- Weak between molecules → gases at room temp

Bonding Models 
Ball and stick models 
are limited: they don’t 
show electrons and 
appear to have large 
gaps between atoms. 
Dot and cross 
diagrams are limited: 
they are 2D and don’t 
show bond angles.

Oxygen (O2) – 1 double bond

Water (H2O) – 
2 single bonds



Key Term Definition

Profit The money left over once all of the expenses incurred running a business have been paid. Profit = 
sales revenue – total costs

Loss When total expenses exceed (are more than) the total revenue.

Break-even point 
(BEP)

The point where a business is not making a profit or a loss.
Break-even point = fixed costs ÷ (selling price – variable costs)

Break-even level of 
output

The number of products needed to be sold in order to reach the break-even point (BEP). E.g. 100 T-
shirts. (See the red box on page 2)

Margin of safety The amount sales can fall before the BEP is reached.
Margin of safety = actual sales – break-even sales

Cash flow The movement of money in and out of a business over a period of time.

Cash-flow forecast Predicting the future cash flow in and out of a business’ bank account.

Net cash flow The difference between all cash inflows and cash outflows of a business.
Net cash flow = cash inflows – cash outflows (see cash flow diagram on page 2)

Opening balance The amount of money a business starts with at the beginning of a reporting period. Opening balance 
= closing balance of previous period

Closing balance The amount of money the business has at the end of the reporting period.
Closing balance = net cash flow + opening balance

Business Unit 3: Putting a Business Idea into Practice

Business aims and objectives:

Financial aims and objectives: Survival, profit, sales, market share, financial security

Non-financial aims and objectives: Social objectives, personal satisfaction, challenge, independence, control

Page
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Short Term Finance:
- overdrafts
- trade credit

BBC Bitesize

Break-Even
Graph+

Business Unit 3: Putting a Business Idea into Practice
Page

2

Cash is important to a business:
● to pay suppliers, overheads and employees 
● to prevent business failure (insolvency) .

Long Term Finance:
- Personal savings
- Venture capital
- Share capital

- Bank loan
- Retained profit
- Crowd funding

TwoTeachers
Break Even Explained 
(YouTube)

Insolvent = 
unable to 
pay debts 
owed.



Business Unit 4: Making the Business Effective
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Key Term Definition

Limited liability The owner is legally separate from the business. If the business becomes insolvent, the 
owner(s)’s assets are cannot be repossessed to pay for debts. Limited liability only 
applies to certain types of business, such as private limited companies.

Unlimited 
liability

The owner is not legally separate from the business. 
If the business becomes insolvent (cannot pay its debts), the owner is responsible for 
paying this and could lose assets such as their home.

Two Teachers

The 4Ps of the Marketing Mix

A Business Plan details how a business aims to achieve its 
objectives. It is used to:

• To reduce the risk of starting a business
• To help a business succeed
• Used to attract investors/ apply for bank loans.
Features include:
The business idea, forecast revenue, sources of finance, 
marketing mix, cost and profit, location, cash flow forecast, 

aims and objectives, target market and competition.

Location:
The place where a 
business is sited.

Nature 
of 

business 
activity

Impact of 
internet Proximity to 

raw materials

Proximit
y to 

labour

Target 
market

Competition

Proximity 
to 

customers



Key Term Definition Advantages Disadvantages

Sole trader A business that is owned and 
run by one person. 
Sole traders are usually start-
ups or small businesses e.g. 
photographers, electricians, 
hairdressers.

 Easy to set up 
 Little finance required 
 Full control 
 Keep all the profits 
 Financial information is private 

 Unlimited liability 
 Business stops if ill or on holiday 
 Long working hours 
 Shortage of capital 
 Skills shortage 
 No continuity 

Partnership Business that has 2 or more 
owners. 
They decide to set up and run 
a business between them.

 More capital available 
 Easy to set up 
 More skills available 
 Shared workload 
 Financial information is private

 Shared profit 
 Unlimited liability 
 Shortage of capital 
 Slower decision making 
 No continuity 

Private 
limited 

company
(Ltd)

Has limited liability and often 
have ‘Ltd’ after the business 
name e.g. Green Construction 
Ltd- examples lawyer, dentist, 
accountant

 Limited liability 
 Continuity 
 Can raise capital more easily 
 Control over share sale

 Financial information available to 
the public 
 Complex and expensive to set up 
 Sale of shares is restricted 
 Dividends to be paid 

Franchise A business that gives the right 
to another person or business 
to sell goods or services using 
its name.

 Smaller risk of failure 
 No need to plan/create a product 
as the business is already 
established

 % of profits are paid to the owner 
of the franchise as royalties even if 
sales and profits are falling 
Less control over the business 
Unlimited liability

Business Unit 4: Making the Business Effective
Page 2
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Paper 2: Early Elizabethan 
England

KT1: Queen, government and religion 1558-69



Elizabethan Society

Social hierarchy See table below

Yeomen Men who held a small amount of land

Craftsmen Skilled employees including apprentices

The Government

Monarch A king or queen – had the right to rule by the ‘grace of God’

Secretary of State Head of the Privy Council, monarch’s closest advisor 

Privy Council Leading courtiers and advisers, who advised the monarch

Court The inner social circle of the queen, based in her palaces

Parliament Senior political figures whose duty was to advise queen

Lord Lieutenants Maintained monarch’s power and England’s defences

JPs Justices of the Peace kept law and order

Courtiers Members of the nobility who attended court (see above)

Militia A military force of ordinary people, rather than soldiers

KEY TERMS



The Monarch

Divine Right Belief that the monarch’s right to rule came from God

Patron Someone who provides encouragement or financial support

Crown With a capital ‘C’ – the monarch and government 

Roman Catholic Church

Papacy The system of Church government ruled by the pope

Heretics Held religious beliefs different to those accepted by society

Martyr Someone killed for his/her beliefs

KEY TERMS



Religion

Mass Catholic service involving the miracle of the bread and wine

Reformation Challenge to the teachings and power of the Catholic church

Sacraments Special Church ceremonies

Holy Communion Another name for mass, often used in Protestant churches

Clergy Religious leaders, such as bishops and priests

Diocese An area looked after by a bishop

Ecclesiastical Things to do with the Church

Royal Supremacy When the monarch is head of the Church

Recusants Catholics who were unwilling to attend church services 

KEY TERMS



Wealthy traders 
with lots of 

propertyNobles

Gentry

Yeomen

Tenant Farmers

Landless / labouring poor

Vagrants / homeless

Rural social 
hierarchy

Merchants

Professionals

Skilled craftsmen

Business owners

Unskilled workers and the 

unemployed

Urban social 
hierarchy

Lawyers, clergy, 
doctors, teachers

Powerful 
landowners, earls 

and dukes

Gentlemen and 
local lords



Legitimacy:

In the view of the Catholics, 

Elizabeth was illegitimate as 

Henry VIII’s divorce from 

Catherine of Aragon was never 

agreed by the pope.

Gender & marriage:

Most people thought 

women were not 

capable of ruling alone.  

Women were seen as the 

weaker sex.  Elizabeth 

was being pushed to 

marry by her advisers.

Religion

England was in a period of 

religious instability since 

Henry VIII’s break with Rome.  

Mary I, Elizabeth’s sister had 

been Catholic and had heavily 

persecuted Protestants.

Financial weakness:

The Crown was 

£300,000 in debt due 

to the expensive war 

with France that Mary I 

had fought.  This was a 

huge sum in 1558.

Foreign threat:

England was isolated, 

surrounded by Catholic 

enemies in both France 

(who they had been at war 

with) and Spain (who 

Elizabeth had refused a 

marriage proposal from).

Mary Queen of Scots:

Claimed that she was the 

legitimate Catholic heir to 

the throne and was 

married to the Catholic 

king of France.

Elizabeth’s problems in 1558



Henry VII        Elizabeth of 
York

Arthur                    Henry VIII                                     Margaret         
Mary
(d. 1502)

(1) Catherine  
      of Aragon
(2) Anne Boleyn
(3) Jane Seymour

James IV
of Scotland

Archibald
Douglas

Mary       James V          Margaret    
Matthew
of Guise         of Scotland                                 Stuart

Philip II         Mary I  Elizabeth I          Edward 
VI
of Spain

Francis II            Mary Queen         Henry Stuart      
of France              of Scots              Lord Darnley

Mary Queen of Scots’ claim to the throne



Roman Catholic Protestant

The pope is the head of the Church There should be no pope

The Bible and church services should be in 

Latin

The Bible and church services should be in your 

own language

The Church can forgive sins Sins can only be forgiven by God

During mass a miracle occurs when the bread 

and wine become the body and blood of Christ

The bread and wine simply represent the Last 

Supper in the Bible.  There is no miracle

Priests are special and should wear special 

clothing (vestments)

Priests are not special and should not wear 

special clothing

Churches should be highly decorated in honour 

and glory of God

Churches should be plain and simple so as not 

to distract from worshipping God

Priests are forbidden to marry Priests are permitted to marry if they wished

Comparison between Catholicism and Protestantism



The Religious Settlement 1559

The Act of Uniformity Established what churches should look like.  Moderate 

decoration was allowed.  Hymns could be sung.  All 

services, bibles and prayers books were in English.  

Miracle at Communion left ambiguous.  Priests still 

wore vestments.

The Act of Supremacy Elizabeth was named Supreme Governor of the 

Church of England.  All clergy members swore an oath 

of allegiance to her.

Royal Injunctions Set of instructions on how to reinforce the acts of 

Uniformity and Supremacy.  Included instructions on 

how people should worship God.



Challenges to 

the Religious 

Settlement

Puritan challenge:

Fell into two categories 1. The 

crucifix controversy (as Puritans 

did not believe the image of Christ 

dying on the cross should be 

present in churches). 2. The 

vestment controversy (as Puritans 

did not believe that priests should 

wear any special clothing.

Foreign challenge:

Both France and Spain 

were Catholic powers 

abroad and were not 

supportive of Elizabeth’s 

Protestant rule.

The Catholic challenge:

Although the papacy did not offer direct leadership to England’s Catholics, the pope did issue 

instructions forbidding Catholics from attending Church of England services.  Many of the 

ancient families in England were Catholic, most notably the Dukes of Norfolk and a number 

continued to worship in their own homes.



Question types

‘Describe two features of…’ [4] 

(2 x 2 = 4 marks total)

Identify 2 features and support with evidence.

Useful phrases: “One feature was…”            “For example ….”

‘Explain why…’ [12]

3 PEE paragraphs about the reasons for an event/change/threat.  The paragraphs must 

show a link to the question.

Useful phrases: “This shows that…because…”        “Another reason is…this is because…”

‘How far do you agree..’ [16] 

A balanced answer discussing both sides of the argument with an overall conclusion.

Useful phrases: “It is debatable whether…”  “Some might agree that…”

                             “This is shown by…”



‘Describe two features of Elizabethan society in 1558’. [4]

‘Describe two features of the Elizabethan social hierarchy’. [4]

‘Describe two features of the Privy Council’. [4]

‘Describe two features of Catholic beliefs about the organisation of the Church’. [4]

‘Describe two features of the Religious Settlement of 1559’. [4]

‘Describe two features of Puritan challenges to the Religious Settlement of 1569’. [4]

Sample exam questions – 4 and 12 marks

‘Explain why religion was a problem for Elizabeth when she became queen in 1558’. [12]

‘Explain why Catholics abroad were a problem for Elizabeth 1558-1569’. [12]

‘Explain why Catholics challenged the Religious Settlement of 1569’. [12]

‘Explain why Mary Queen of Scots created a problem for Elizabeth upon her arrival in 1568’. [12]



”Financial issues were the main cause of Elizabeth’s domestic challenges between 1558-69”.  

How far do you agree? [16]

“The threat of invasion was the main problem Elizabeth faced when she became queen in 

1558”.  How far do you agree? [16]

“Elizabeth was successful in dealing with the problems she faced between 1558-69”.  How far 

do you agree? [16]

“English Catholics represented the most significant threat to Elizabeth’s Religious 

Settlement”.  How far do you agree? [16]

Sample exam questions – 16 marks
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GCSE Drama

71

Genre – The type of story being told - • comedy • tragedy • melodrama • commedia dell’arte • naturalism • epic 

theatre • documentary theatre • physical theatre

Structure - The way the play is divided up into parts

Character - A person portrayed in a drama

Form - The overall style of the drama

Style – How the story is told

Language – The words that are used when spoken

Sub-text - The underlying and often unspoken thoughts and motives of characters – what they really think and 

believe

Character motivation and interaction - The reason behind a character's behaviour and actions in a given scene

The creation of mood and atmosphere - The tone or feeling of the play, often created by the music, setting, or 

lighting

The development of pace and rhythm - The speed at which someone or something moves, or with which 

something happens or changes & Strong, regular repeated pattern of movement or sound

Dramatic climax - Turning point of a drama, its point of highest tension, or it is the time when the action starts 

during which the solution is given

Stage directions - Part of the script of a play that tells the actors how they are to move or speak their lines

The practical demands of the text – what the script is asking the actors to do

Knowledge and understanding; Students must develop 
knowledge and understanding of the following:



GCSE Drama
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Social, cultural and historical contexts; the social, cultural 
and historical context in which the performance texts 

studied are set 
 

The theatrical conventions of the period in which the performance texts studied were created. 

How meaning is interpreted and communicated 

Performance conventions 

Use of performance space and spatial relationships on stage 

Actor and audience configuration 

Relationships between performers and audience 

Design fundamentals such as scale, shape, colour, texture 

The design of props and the design of sets such as revolves, trucks, projection, multimedia, pyrotechnics, smoke 

machines, flying 

The design of costume including hair and makeup 

The design of lighting such as direction, colour, intensity, special effects 

The design of sound such as direction, amplification, music, sound effects both live and recorded 

Performers' vocal interpretation of character such as accent, volume, pitch, timing, pace, intonation, phrasing, 

emotional range, delivery of lines 

Performers' physical interpretation of character such as build, age, height, facial features, movement, posture, 
gesture, facial expression



GCSE Drama
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Stage positioning

Drama and theatre terminology and how to use it 
appropriately; Students should have a general 

understanding of the implications of the below stage 

configurations on the use of the performance space. 

Staging 
configurations



GCSE Drama
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The roles and responsibilities of theatre makers in 

contemporary professional practice 

Playwright 
Performer  
Understudy 
Lighting designer 
Sound designer 
Set designer 
Costume designer 
Puppet designer 
Technician 
Director 
Stage manager 
Theatre manager 

Knowledge and understanding should cover: The activities 
each may undertake on a day-today basis, & the aspect(s) of 

the rehearsal/performance process each is accountable for 

(their contribution to the whole production being a success)
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2.1F ¿Cómo prefieres mantenerte en contacto?

communicarse to communicate

desfortunademente unfortunately

empezar to start

escoger to choose

genial great

gratis free of charge

el hecho fact

el inconveniente drawback/disadvantag
e

interactivo/a interactive

el jefe/la jefa boss

la letra letter (of alphabet)

mandar to send

los medios sociales social media

el móvil phone

ofrecer to offer

el ordenador computer

la pantalla screen

poder to be able to

por desgracia unfortunately

por mi parte as far as I’m concerned

la revista magazine

sencillo/a simple

tampoco neither/nor

2.1H Las redes sociales

a mi juicio in my opinion

acosar to bully

el acoso bullying

apasionar to excite

aun even

bajo/a low

compartir to share

el comportamiento behaviour

el desarrollo development

la desventaja disadvantage

divertirse to have a good 

time

gratuito/a free of charge

mejorar to improve

el riesgo risk

el/la seguidor(a) follower

tener éxito to be successful

el/la usuario/a user

la ventaja advantage

10.2 Technology in everyday life 
SPANISH

2.2F La tecnología portátil
andar to walk
el archivo file

borrar to delete

la canción song

cargar to load

contestar to answer

el correo basura spam/junk mail

cualquier any

de vez en cuando from time to time

el disco duro hard drive

el espacio space

igual same

el ordenador portátil laptop computer

sacar fotos to take photos

sentir to feel
la tableta tablet

2.2H ¿Podrías vivir sin el móvil y la tableta?

la conexión inalámbrica wireless connection

chatear to chat online

correr to run

darse cuenta de to realise

en vez de instead of

las felicidades best wishes / 

congratulations

felicitar to send best wishes / 
to congratulate

hasta until

imprescindible essential

preocupar to worry

raras veces rarely

la sala de chat chat room

la señal signal

la tarjeta de crédito credit card

todo lo contrario the exact opposite



10.2 Technology in everyday life
Year 10 Spanish Knowledge Organiser

Perfect tense, present continuous tense, verbs and prepositions



3.1F ¿Qué haces en tu tiempo libre?

cenar to have dinner

charlar to chat

el coro choir

descansar to rest

los dibujos animados cartoons

el documental documentary

el fin de semana the weekend

genial great

las noticias news

policíaco/a police/detective (adjective)

por lo general in general

el teatro theatre

la telenovela soap opera

terminar to finish

tonto/a stupid/silly

una vez a time/occasion

3.2F Vamos a comer fuera

el atún tuna

el bacalao cod

la barra loaf

el bistec steak

los calamares squid

el cerdo pork

la cerveza beer

los champiñones mushrooms

la chuleta chop

el cordero lamb

la fresa strawberry

las gambas prawns

el gazpacho cold vegetable 

soup

los guisantes peas

el jamón serrano cured ham

las judías verdes green beans

los mariscos seafood

el melocotón peach

la piña pineapple

el plátano banana

la ración portion

la salsa sauce

el vino 

blanco/tinto

white/red wine

10.3 Free time
SPANISH

3.1H Hablando del tiempo libre y de los planes
aburrido/a boring
agradable pleasant

al aire libre outdoors

la batería drums

la canción song

dar un paseo to go for a walk

de vez en cuando from time to time

desafiante challenging

divertido/a fun

emocionante exciting

entretenido/a entertaining

la entrevista interview

estar en forma to be fit

grabar to record

la letra lyrics
relajante relaxing

la rutina routine

la tarde afternoon/evening

el terror horror



3.3F ¿Qué deportes harás?

el alpinismo rock climbing

la carrera race

el concurso competition

contestar to answer

durante during

el ejercicio exercise

el 

entrenamiento

training

entrenar to train

el equipo team

el esquí skiing

ganar to win

el jugador player

el miembro member

el partido match

probar to try (to test 

out)

relajarse to relax

la salud health

seguro sure

el torneo tournament

la vela sailing

10.3 Free time
SPANISH

3.2H Una cena especial
la aceituna olive
el arroz rice

atento/a attentive

la basura rubbish

el bocadillo sandwich

el/la camerero/a waiter/waitress

chino/a chinese

la comida lunch/food

dejar to leave/to let/to allow

después after

escoger to choose

los espaguetis spaghetti

el/la esposo/a husband/wife

el gusto taste (preference)

el helado ice cream
el huevo egg

indio/a indian

la lata can

las legumbres pulses (vegetables)

la mantequilla butter

el matrimonio marriage

optar por to opt for

el perrito caliente hot dog

el pescado fish

picante spicy

ponerse de acuerdo to reach an agreement

por eso therefore/so

postre dessert

rico rich

3.3H El deporte en el mundo

bajar to go down

el beneficio benefit

el campeón/la campeona champion

caro/a expensive

contar con to rely on

cualquier(a) any

dejar de + infinitive to stop ___ing

los demás the rest, the others

la derrota defeat

desarollar to develop

diariamente daily

disfrutar to enjoy

duro/a hard, difficult

empezar to start

equilibrado/a balanced

el esfuerzo effort

fomentar tp promote, to encourage

jubilarse to retire

junto con together with

llevar to take/to carry/to wear

pasar to spend (time)

pasarlo bien to have a good time

la pelota ball

la pista track/slope

la regla rule

romper to break

sano/a halthy

seguir to follow

sabroso/a tasty

salado/a salty

simpático/a nice/kind

la sopa soup

el té tea

tomar to have (food and 
drink)

la tortilla omelette

la tostada toast

traer to bring

el vaso glass

Las verduras (green) egetables

la selección national team/squad

la suerte luck

tanto/a(s) so much/so many

la tentación temptation

vale la pena it is worth it

las zapatillas de deporte trainers



10.3 Free time
Year 10 Spanish Knowledge Organiser

Future tense, adverbs, jugar and hacer

Verbs and the future tense in Spanish
To say what will happen
To form the future tense in Spanish take the infinitive (–ar, -er or –ir) 
and add the following endings depending on the pronoun:
*A few verbs have an irregular stem in the future tense but follow the 
same endiings:
• Hacer (to do/make) – har_
• Poder (to be able to) – podr_
• Poner (to put) – pondr_
• Tener (to have) – tendr_
• Hay (there is are) – habr_

yo (I) -é

tu (you) -ás

él/ella (he/she) -á

nosotros/as (we) -emos

vosotros/as (you all) -eis

ellos/ellas (they) -án 

• Adverbs are used with a verb or adjective to express 
how, when, where or to what extent something 
happens

• Adverbs are typically formed in English by adding “ ly” 
to the end of an adjective, e.g., slowly, sadly, 
fortunately, etc.

• Most Spanish adverbs are formed by making an 
adjective feminine and adding “mente” to the end
• triste – sad, tristemente – sadly
• rápido – quick, rápidamente – quickly

• Some irregular adverbs
• bien – well
• mal - badly

Adverbs

Hacer and jugar in present tense
Both verbs are somewhat irregular in present tense

When we use jugar for a sport, it needs to be followed 
by al – juego al fútbol, juagamos al netball, etc.
We use jugar for ball sports, hacer for other sports

jugar (to play)

juego I play 

juegas you play 

juega he/she/one plays 

Jugamos we play

jugáis you (all) play 

Juegan they play 

hacer (to do/make)

hago I do/make 

haces you do/make

hace he/she/it does/makes 

hacemos we do/make

hacéis you (all) do/make 

hacen they do/make 
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