
1

Excellence, Endeavour, Respect

THE WOLFRETON WAY

Year 9 Knowledge Booklet
2024/25



2



3

What are Knowledge Organisers?  Knowledge Organisers are revision materials containing the key information that you need to know, in order to be successful in your 
assessments. They are designed in a way to help you store key bits of information together and help you to visualise the layout of the page, which in turn helps you to 
memorise the information better. Knowledge organisers are a summary of everything you have learned in your lessons. The Knowledge Organisers will show you the exact 
facts, dates, events, characters, concepts and precise definitions that we need you to remember for that topic.

How to use Knowledge Organisers? 
To use the Knowledge Organisers well, you should:

•	 Spend time (approximately 15 minutes) reading one topic within one subject of the knowledge organiser.

•	 You can rewrite some key notes, write on flashcards or draw mind maps to help you pull out key information.

•	 You can read your knowledge organisers aloud (this helps some people to remember more easily)

•	 You can read one section, cover up that section, and then test yourself. You can then check to see how much you have remembered. This is called ‘Look, say, cover, 
write, check’.

•	 Regularly re-read and review (even when you think you know it!)

What is self-quizzing? 
Research about study tells us that one of the most effective techniques for revision is to self-test. We know that this is what the most successful students do! When most 
students think about tests, they don’t particularly like the idea. They associate testing with long, difficult exams sat in a classroom or in the exam hall. However, self-testing 
for revision should not be like this at all. It should be relatively quick and simple, and it isn’t a big deal if you get a question wrong.

How to self-quiz? 
To self-quiz effectively you will need the following:

1.	 Knowledge organisers (all in this book) and any other revision materials you may have

2.	 A blue/black pen and a red pen

3.	 A note book for self quizzing

You should complete all of your self-quizzing in a notebook, as guided by your subject teacher.  Ensure that you complete all subjects and all topics over time – not just the 
subjects you enjoy the most or find easiest!  Practice makes perfect!

Step by Step Self Quizzing 
Look at a small section from the knowledge organiser.

1.	 Read aloud for 2 or 3 minutes

2.	 Cover up part of your knowledge organiser

3.	 Write it out from memory (in a black pen)

4.	 Self-check and correct any spelling mistakes, missing bits or mistakes (in a red pen).

Look Say Cover Write Check
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Computing Knowledge Organiser

 

 

 

 

 

 

Knowledge Organiser 
Year 9 

Easy GUI Programming 

CLI – Command Line Interface (An 
app that requires the user to type in 
commands in order to complete a task)
GUI – Graphic User Interface (An app 
that uses a graphical shell in order to 
allow the user to carry out tasks)

To Open Python:
Select Start
Type in Python on the computer
Select: IDLE Python
Once the program has opened, go to File > New Window.
Then in the New Window, go to File > Save As. Save 
your work in the appropriate folder. 

Writing comments in your program:
Comments start with a # symbol and 
the writing will appear in Red, this will 
not affect the way your program is run.
#Program name: MyFirstPython.py

YNBox - Allows the user to choose a Yes / No answer.

MSGBox – displays a message and offers an OK button. You can send 
whatever message you want, along with whatever title you want. 

Variable: is used to store and update data we might
want to use. It stores in the computer memory. It is like
storing data in a box and labelling that box. The box is
the variable, and the label is the variable name. Name,
in the below example is the variable.

    from easygui import * 
    name = enterbox("What is your name?") 
    msgbox("Hello " + name + "how are you?") 

\n puts a new line inside the string

Button Box – is designed to allow the user to 
choose an option from a given choice. This 
normally involves more than one option.

Setting up a Button Box
Create a list of the buttons you want. Let's say we want three buttons -
'First', 'Second' and 'Third'
Create an empty list in Python:
button_list = []
'Append' each button as below:
button_list.append("First")
button_list.append("Second")
button_list.append("Third")

Then set up the question and add an image:
selection = buttonbox(“Please select an option”, “Question”, 
button_list, “bttf.gif”)
msgbox(“You chose:” + selection)

Adding an image:
Make sure you save your image as a 
gif file, and choose a sensible name. 
“Dog.gif”

Data Types:
Integer – Whole number e.g. 10
Float / Decimal – Number with a decimal 
point
String – Collection of numbers, letters, text 
and symbols
Byte – Whole number ranging from 0 - 255

A Variable is a value or 
piece of data which can 
change, that is stored 
in RAM and given a 
name like “age” or 
“homework”.
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Computing Knowledge Organiser - Data and Algorithms
YY99  DDaattaa  aanndd  AAllggoorriitthhmmss  KKnnoowwlleeddggee  OOrrggaanniisseerr
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Computing Knowledge Organiser - Data and Algorithms

Linear Search 

 

Binary Search – Find 8 

Bubble Sort 

Merge Sort 
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Computing Knowledge Organiser
94 Web Development and Cyber Security Knowledge Organiser

Summary 
A network is created when more than one device is connected together. 
A network can be a small collection of computers connected within a building (e.g. a school, business or home) or 
it can be a wide collection of computers connected around the world.  
The main purpose of networking is to share data between computers. 
A file has to be broken up into small chunks of data known as data packets in order to be transmitted over a net-
work. The data is then re-built once it reaches the destination computer.   
Protocols are used to control how data is transmitted across networks. They are a set of rules for how  messages 
are turned into data packets and sent across networks.  
Bandwidth measures the amount of data that can transfer through a communications channel over a given period 
of time. It is measured in decimal units of bits per second. For example, Bps, Kbps or Mbps.  

Sharing devices such as printers saves money. 
Site (software) licences are likely to be cheaper 

than buying several standalone licences. 
Files can easily be shared between users. 
Network users can communicate 

by email and instant messenger. 
Security is good - users cannot see other users' 

files unlike on stand-alone machines. 
Data is easy to backup as all the data is stored on 

the file server. 

Advantages of networks 

A school network is usually a LAN. LANs are often con-
nected to WANs, for example a school network could 
be connected to the internet. WANs can be connected 
together using the     internet, leased lines or satellite 
links.  

LANs and WANs 

Purchasing the network cabling and file servers 
can be expensive. 
Managing a large network is complicated, requires 

training and a network manager usually needs to 
be employed. 
If the file server breaks down the files on the file 

server become inaccessible. Email might still work 
if it is on a separate server. The computers can still 
be used but are isolated. 
Viruses can spread to other computers throughout 

a computer network. 
There is a danger of hacking, particularly with wide 

area networks. Security procedures are needed to 
prevent such abuse, e.g. a firewall. 

Disadvantages of networks 

Key Vocabulary
File server A networked computer that provides shared 

storage, it can be accessed by workstations on 
the same network. 

Input device Input devices, like a keyboard, allow us to put 
raw data in a computer which it processes to 
produce outputs. 

LAN Local Area Network covers a small area such as 
one site or building, e.g. a school or a college. 

Licence A legal agreement between the company who 
published the software and the end user       
covering areas such as copyright. 

Network A network is a number of computers linked to-
gether to allow the sharing of resources.  

Output device A device used to output data or information 
from a computer, e.g. a monitor or printer. 

Server A computer that holds data to be shared with 
other computers. A web server stores and shares 
websites. 

WAN Wide Area Network covers a large geographical 
area. Most WANs are made from several LANs 
connected together. 

Workstation A computer connected to a network. 
DNS Domain Name Server—converts a web address 

IP Address An addressing system used to assign a computer 

The internet is the network of connected computers 
that the web works on, as well as what emails and files 
travel across. he internet is the network of connected 
computers that the web works on, as well as what 
emails and files travel across. The WWW does not 
work without the Internet.  

Internet and WWW 

94 - Web Development and Cyber Security 

HTML and CSS Knowledge Organiser 
Keywords & Facts 

Key 
word 

Meaning 

HTML HyperText Markup Language is the default 
language used on the WWW to create web 
pages.  

Tag A tag is used to show how the web page 
will be displayed, they are used to structure 
the web page.  

Head The Head contains ‘Meta Data’ or 
information about the web page, e.g. the 
title.  

Body The Body contains all of the necessary 
information to display the web page.  

Structure of 
a web page 

The structure of a web page is defined by 
the tags—see below.  

Key word Meaning 
<p> <br> <p>Used for paragraphs</p>

<br> - creates a line break 

<b> <u> <i> <b> Bold </b>
<u> Underline </u>

Hyperlinks Used to link one HTML page to 
another. Click on it to open. 
<a href="nextPage.html">link 

text</a>  

Images Used to add a picture. The picture 
must be stored with the web 
page.<img src="myPic.png">  

Background 
colours 
HTML 

<body bgcolor="red">  

Use link below to find more colours. 

CSS Rules 
•Inline—the CSS is in the body tag
•Internal—the CSS is in the <style> section in the head
•External—the CSS is in a separate file
Example Internal Rules Structure 

CSS Rules 
Example Internal Rules Structure 

Text properties 

Useful places to go for 
help: 

W3 Schools: 

www.w3schools.com  

Hex colour picker e.g. 

www.w3schools.com/
colors/colors_picker.asp 

Standard HTML Structure: 

<HTML> 
<head> 
<title></title> 
<style></style> 
</head> 
<body> 

</body> 
</HTML> 
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Computing Knowledge Organiser

Y9 Video Editing—Theory Knowledge Organiser 

Audience—can be categorised in different ways to help us better 
understand what they will want to watch or connect with... 

Film or video —a series of  moving images showing an event or story, usually with sound. 

Media types : 

Film—a thin flexible strip of plastic or other material coated with light-sensitive emulsion for exposure in a camera, used to produce 
photographs or motion pictures.  

Video tape—Videotape is magnetic tape used for storing video and usually sound in addition. Can be analogue or digital.  

Digital video—Digital video is an electronic representation of moving visual images (video) in the form of encoded digital data.  

On demand video—video that can be accessed as and when 
the user wants to watch it, using the internet. It does not 
require physical media e.g. a DVD. It can be free or paid for. 

Broadcast video—video that is sent over the airways or 
internet which can only be watched when it is being 
transmitted (e.g. TV / Live Stream). To watch it later it would 
need to be recorded.  

Purpose of a video: 

Its role e.g. to advertise, promote, inform, entertain etc. 
How good is it at meeting the purpose? Is it clear? Concise? 
Does it work with the audience?  
Does the music work? Does it set the right mood? Does it fit 
with the content?  
Is it well made? Is it good quality? Is it clear? Do you get it?  
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Drama Keywords
Gothic Horror: Gothic 
horror can be defined as a 
performance that employs 
dark and picturesque 
scenery and an overall 
atmosphere of, mystery, 
fear, and dread.

Climax: The point of 
greatest intensity in a series 
or progression of events in 
a play, often forming the 
turning point of the plot 
and leading to some kind of 
resolution.

Intensity: The measurable 
amount, levels or strength 
of a given property (for 
example sound, light, 
emotion)

Dynamics: Variations in 
levels of energy, physical 
movement, pace or 
emotional intensity.

Reference point: A 
reference point is a place or 
object used for comparison 
to determine where 
something is.

Rising action: A series 
of plot-related relevant 
incidents that create 
suspense, interest and 
tension in a narrative.

Proxemics: Contemporary 
term for ‘spatial 
relationships’, referring 
to the physical distances 
between actors on a stage 
that communicates the 
relationship between 
different characters. 
Proxemics is also applied 
to the distance between a 
performer and elements 
of the set, which conveys 
information about character 
and circumstances.

In the round: Theatre-in-
the-round’ is a theatre 
space in which the audience 
surrounds the acting area.

Tension: The atmosphere 
created by unresolved, 
disquieting or inharmonious 
situations that human 
beings feel compelled to 
address. In the theatre, 
tension may be caused by 
a threat to a character or 
confrontation between 
characters, creating a sense 
of anxiety in the audience.

Suspense: A feeling of 
uncertainty as to the 
outcome, used to build 
interest and excitement on 
the part of the audience.

Fourth wall: The illusion 
of an invisible wall of a set 
through which the audience 
sees the action of the play. 

Text: The basis of dramatic 
activity and performance; a 
written script produced by 
a playwright or agreed by a 
group through the process 
of devising.Naturalism: A style of 

drama that developed in 
the late nineteenth century 
as an attempt to escape 
the artificial theatricality 
of contemporary forms 
of playwriting and acting. 
Its prime objective was to 
portray reality on stage. 

Interaction: The action or 
relationship between two 
or more characters.

Stanislavski: is the basis 
of most contemporary 
training, which features the 
cultivation of emotional 
and sense memory, physical 
and vocal training, and 
improvisation.

Subtext: What a character 
is really thinking or feeling 
when they say particular 
words. Subtext is linked to 
motivation.

Status: The power dynamic 
between two characters. A 
high status character would 
behave in a dominant 
fashion, a low status 
character would behave 
submissively.

Theatre in Education (TiE): 
is theatre that takes place in 
an educational setting such 
as schools, colleges, pupil 
referral units, and even 
onsite at museums and 
exhibitions.

Improvisation: The spontaneous and imaginative use of 
movement and speech to create a character or object in 
a particular situation and develop the scene. It is also a 
form of live theatre in which plot, characters and dialogue 
are made up on the spot, often based upon a suggestion 
from the audience. Often abbreviated to ‘improv’.

Fourth wall: The illusion 
of an invisible wall of a set 
through which the audience 
sees the action of the play. 
Breaking the fourth wall 
refers to the moment when 
an actor directly addresses 
the audience through the 
fourth wall, breaking the 
illusion.

Story line: The plot or 
plan of action in a play or 
devised piece.

Devised drama: Drama that is developed through 
collaboration to create an original piece of work. It may 
derive from a range of starting points and use techniques 
of improvisation. The devising process refers to the 
collective shaping and structuring of the devised piece. 
It will often involve research, sharing of ideas, drafting 
of material and practical experimentation, leading to a 
working script or outline of the piece.

Rehearsal: Rehearsal 
of a devised piece does 
not properly start until 
at least the main outline 
and structure of the piece 
have been agreed by the 
group, although the piece 
will continue to be shaped 
and developed through the 
rehearsal process.

Epic Theatre: Within 
Epic theatre, audiences 
should remain 
distant, not becoming 
emotionally involved in 
the performance, so that 
they can make rational 
judgements about the social 
or political issues involved.



18

English Knowledge Organiser
 

AA  CChhrriissttmmaass  CCaarrooll  ––  KKnnoowwlleeddggee  OOrrggaanniisseerr Scrooge is in his 
counting-house on 
Christmas Eve 

Scrooge is rude to Fred, refuses the charity 
collectors and reluctantly allows his clerk to 
take Christmas Day off. 

The chain-wearing ghost of Jacob 
Marley visits to warn Scrooge that 
he will be visited by three spirits. 

The Ghost of Christmas 
Past takes him to his old 
schoolhouse. 

They visit young Scrooge 
at a Christmas party 
thrown by Mr Fezziwig.  

We see Scrooge’s fiancée, 
Belle, leaving him 

Scrooge cannot bear 
anymore and trues to 
extinguishes the ghost’s light 

The Ghost of Christmas Present takes 
him to Bob Cratchit’s home to show 
how the poor can still be happy. 

They visit nephew Fred’s house 

Scrooge spots two 
impoverished children 
under the ghost’s cloak. 

The tone of the novella shifts with the arrival 
of the deathly Ghost of Christmas Yet to 
Come, who shows Scrooge a dark future 
where he has died a lonely man. 

Scrooge sees his name on a grave 
and begs for salvation. The ghost 
relents and saves him. 

Scrooge wakes on Christmas 
morning and is enlightened 
and transformed. 

Scrooge is forgiven: he goes for dinner at 
Fred’s house. He is the saviour of himself 
and also of Tiny Tim (who now lives). 

1 2 

3 4 5 
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DIVERSE VOICES: Poetry & Monologues 

KMP 1: How does the speaker present their feelings 
about love in Medusa OR Havisham 

KMP 2: How can I create a sense of character 
through a dramatic monologue? 

Themes 

• Diversity  
• Gender, feminism  
• Poverty, overcoming 

poverty  
• Grief  
• Race  
• Slavery  
• War  
• Mental Health  
• Love  
• Heartbreak 

Contexts 

• Diversity  
• Race 
• The impact of diversity upon society 
• Gender in time periods and countries / Expectations of 

women. 
• USA  
• Race laws  
• Understanding of mental health  
• Poverty and the impact of this on young people.  

Themes 

• Diversity  
• Gender, feminism  
• Poverty, overcoming 

poverty  
• Grief  
• Crime 
• Insecurity  
• Love 
• Break-ups  
• Power 

Contexts 

• Poverty and the impact 
of this on young people.  

• LGBTQ+ issues – 
particularly transgender 
people. 

• Marriage  
• Education 
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English Knowledge Organiser
Romeo and Juliet – Knowledge Organiser 

Plot summary  

Prologue: A sonnet, recited by the chorus, outlines the play. 
 
Act 1 
Act I, Scene 1:  Capulet and Montague servants fight in the streets. Benvolio tries to 
break them up, but Tybalt arrives and challenges him. The Prince arrives and declares 
that any further fighting will be punished with death. After this, the Montagues discuss 
Romeo’s melancholy state and Benvolio learns Romeo is in love with Rosaline. 
Act I, Scene 2:  Paris seeks Capulet's permission to marry his daughter Juliet. Capulet says 
she is too young, but Paris should try to win her affections at his banquet. Capulet’s 
invitation list is intercepted by Benvolio and Romeo, who decide to attend the event. 
Act I, Scene 3:  The Nurse and Lady Capulet tell Juliet about Paris, and she agrees to 
consider him as a potential suitor. 
Act I, Scene 4:  Romeo, Benvolio, and Mercutio arrive at the banquet, and Mercutio 
banters with Romeo.  
Act I, Scene 5: Romeo and Juliet see each other and fall in love immediately. Tybalt sees 
Romeo and wants to fight him, but Lord Capulet stops him. 
 
Act 2 
Act II, Scene 1:  Romeo separates himself from his friends as they leave the party.  
Act II, Scene 2: Romeo listens to Juliet at her balcony, and they exchange vows to 
marry. Juliet says she will send a messenger to Romeo the next day to arrange the 
wedding. 
Act II, Scene 3:  Romeo goes to see Friar Lawrence to ask for his help with marrying 
Juliet. The Friar agrees, hoping that their alliance will end their families' feuding. 
Act II, Scene 4:  Benvolio and Mercutio discuss Tybalt, who has challenged Romeo to a 
duel. Romeo arrives and the friends banter about his love. The Nurse appears; Romeo's 
friends depart. Romeo gives the Nurse a message for Juliet: she is to go to Friar Lawrence 
that afternoon, and they shall be married. He arranges for the Nurse to receive a rope-
ladder for Juliet to lower for him that night. 
Act II, Scene 5:  The Nurse returns to an impatient Juliet. She teases her charge by 
withholding the message but then tells her the good news. 
Act II, Scene 6:  Juliet comes to Romeo in Friar Lawrence's cell, and they greet each other 
joyfully. The Friar prepares to marry them. 

Act 3 
Act III, Scene 1:  Benvolio and Mercutio encounter Tybalt, and Mercutio mocks him. 
Romeo arrives and refuses to accept Tybalt’s challenge to a duel (due to his secret 
marriage to Juliet). Mercutio thinks this is cowardly so fights on his behalf. Romeo 
tries to intervene and Mercutio is killed under his arm, cursing the families as he 
dies. Romeo fights and kills Tybalt to get revenge. At Benvolio's urging, Romeo 
flees. The Prince appears and interrogates Benvolio. Judging Tybalt to be guiltier 
than Romeo, he spares the latter the death sentence but banishes him from Verona. 
Act III, Scene 2: Juliet longs for night, when Romeo is to come. The Nurse brings her 
word of Tybalt's death and Romeo's banishment, and volunteers to bring Romeo to 
the distraught girl. 
Act III, Scene 3:  Romeo is in a state of anger and disbelief, hiding with the Friar. The 
Nurse arrives with word of Juliet's distress. The Friar chastises Romeo for behaving 
so foolishly and proposes that, after a night with Juliet, Romeo should flee to 
Mantua until everything is cleared up. Romeo agrees and leaves. 
Act III, Scene 4:  Capulet decides to marry Juliet to Paris in three days to cheer her up. 
Act III, Scene 5:  Romeo and Juliet awake after spending the night together and 
Romeo leaves. Lady Capulet arrives and tells Juliet about her impending marriage. 
Julie refuses and her parents fly into a rage.  The Nurse advises that Juliet ignore her 
marriage to Romeo, which no one else knows about, and marry Paris.  
 
Act 4 
Act IV, Scene 1:  Juliet interrupts Paris talking to Friar Lawrence and, when he 
leaves, threatens to kill herself if the Friar doesn’t help her. He agrees to provide 
her with a potion that will make her seem to be dead, until Romeo collects her from 
the family crypt. 
Act IV, Scene 2:  Juliet apologizes to her father, promising to obey him and marry 
Paris. Capulet moves the wedding up a day to the next morning.  
Act IV, Scene 3:  Juliet drinks the potion. 
Act IV, Scene 4:  Capulet sends the Nurse to awaken Juliet on the morning of her 
wedding day. 
Act IV, Scene 5:  The Nurse finds Juliet dead and the family grieve for her. 

Act 5 
Act V, Scene 1:  Balthasar arrives in 
Mantua and tells Romeo that Juliet has 
died. Romeo immediately plans to join 
her and buy a poison from and 
apothecary. 
Act V, Scene 2:  Friar John reports to 
Friar Lawrence that he has been unable 
to deliver Lawrence's letter to 
Romeo.  Lawrence sends John to fetch 
a crow bar, planning to open the vault 
and take Juliet into hiding in his own 
cell until Romeo can be summoned. 
Act V, Scene 3:  Paris visits Juliet's 
tomb at night. Romeo appears with 
Balthasar, whom he sends away with 
a letter to Montague. Paris steps forth 
to challenge him. They fight, and 
Romeo kills Paris. Romeo then enters 
the crypt, drinks the poison, and dies. 
Friar Lawrence arrives tells Juliet what 
has happened and begs her to flee. 
She refuses and stays. She kisses her 
dead lover and stabs herself with his 
dagger. The watchmen appear, 
arresting Balthasar and the Friar as 
the Prince arrives, followed by both 
families. The Friar explains what has 
happened, and his tale is confirmed by 
Balthasar and by Romeo's letter to his 
father. Montague and Capulet make 
peace and vow to erect golden statues 
of the two lovers. 

Historical context Techniques and Terminology 
Queen Elizabeth I – She was queen while Shakespeare was writing, and supported him. Elizabeth I made Protestantism the official religion of England, 
which angered many Catholics, and led to much conflict. Shakespeare may be referencing this in ‘Romeo and Juliet’, with the two warring families. 
Patriarchy – patriarchal societies are ones where men are dominant, and have control over women e.g. by choosing who they would marry.  
Nurses – employed by wealthy families to feed and care for their children. 
The Humours – Elizabethans believed the body contained four ‘humours’: blood, phlegm, yellow bile and black bile. The amount you had of each 
determined your personality. People with too much phlegm are emotional. People with too much blood are irresponsible and gluttonous. People with 
too much yellow bile  are violent and vengeful. People with too much black bile are depressed and self- centred. 
Fate - the belief that your life is mapped out for you, or ‘written in the stars’. Many Elizabethans believed God decided your fate, and that astrology 
could help you identify your course in life. 
Bubonic Plague/Black Death – a plague that killed many people. Sufferers were quarantined in their houses, with a red ‘X’ painted on the door, and 
left to die. 

Prologue – sets up the story and foreshadows events. 
Foreshadowing – when an author drops hints about what will 
happen through language or symbolism. 
Dramatic irony – when an audience knows something the 
characters do not. 
Symbolism – when an image represents an idea, e.g. light 
symbolises happiness, flowers symbolise youth etc. 
Double meaning – when a word can be read to mean two things e.g. 
‘grave’= serious or grave stone. 
Personification – when an object is given human qualities 
Rhyming Couplets – two lines next to each other that rhyme with 
each other, often used for dramatic impact. 
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Critical Vocabulary Key Themes 

Shakespeare presents the Montagues and their supporters as… 
Romeo 
1. Melancholic – someone who is prone to moping and being 
depressed. 
2. Quixotic – extremely idealistic: unrealistic and impractical. 
3. Ardent – enthusiastic and passionate. 
 
Benvolio 
1. Appeasing- someone who tries to pacify others. 
2. Sincere - honest and genuine. 
3. Stalwart – loyal and reliable. 
 
Mercutio  
1. Anarchic – unruly and chaotic. 
2. Impulsive – someone who acts on a whim, without thinking. 
3. Precocious – someone who ‘shows off’ their intelligence arrogantly. 

Shakespeare presents the Capulets and their supporters as… 
Juliet 
1. Idealistic – someone who believes whole-heartedly in something, even if it is 
unrealistic. 
2. Ingenuous – innocent, naïve and unworldly. 
3. Resolute – someone who has made their mind up and whose opinion cannot be 
changed. 
 
Tybalt 
1. Volatile – someone who could explode at any moment. 
2. Tempestuous –someone who is unpredictable and has many conflicting emotions. 
3. Righteous – someone who believes what they are doing is morally justifiable. 
 
Nurse  
1. Maternal – motherly. 
2. Submissive – will bend to a dominant authority and ‘do what they are told’ 
3. Uncouth – uncivilised and uncultured, potentially vulgar. 

Conflict 
Power 
Fate 
Loyalty 
Family 
Religion 
Love 
Hatred 
Violence 
Death 
 

Key Quotations  Key characters 
Prologue 

1. ‘Two households, both alike in dignity’ 
2. ‘Ancient grudge’ 
3. ‘A pair of star-cross’d lovers’ with a ‘death-

mark’d love’ 
 
Act 1 

1. Benvolio: ‘I do but keep the peace’ (Sc. 1) 
2. Lord Capulet, to Paris: ‘let two more summers 

wither in their pride’ (Sc. 2) 
3. Tybalt, about Romeo: ‘To strike him dead I hold 

it not a sin’ (Sc. 5) 
4. Romeo, about Juliet: ‘she doth teach the torches 

to burn bright’ (Sc. 5) 
5. Juliet, about Romeo: ‘if he be married, /My 

grave is like to be my wedding bed.’(Sc. 5) 
 
Act 2 

1. Juliet, about Romeo: ‘Tis but thy name that is my 
enemy’ (Sc. 2) 

2. Friar Lawrence: ‘This alliance may so happy 
prove to turn your household rancour to pure 
love’ (Sc. 3) 

3. Friar Lawrence: ‘These violent delights have 
violent ends’ (Sc. 6) 

Act 3 
1. Tybalt, to Romeo: ‘thou art a villain’ (Sc. 1) 
2. Mercutio: ‘a plague o’ both your houses’ (Sc. 1) 
3. Mercutio: ‘ask for me to-morrow, and you shall find me a grave man.’ (Sc. 1) 
4. Romeo: ‘O, I am fortune’s fool!’ (Sc. 1) 
5. Lord Capulet, about Juliet: ‘I think she will be ruled in all respects by me’ (Sc. 

4) 
6. Lady Capulet, about Juliet: ‘I would the fool were married to her grave’ (Sc. 

5) 
7. Lord Capulet, about Juliet: ‘Hang thee young baggage, disobedient wretch!’ 

(Sc. 5) 
8. The Nurse, to Juliet, about Paris: ‘I think it best you married with the County’ 

(Sc. 5) 
 
Act 4 

1. Juliet, to Friar Lawrence: ‘I long to die if what thou speak’st speak not of 
remedy’ 

2. Lord Capulet, about Juliet: ‘Death is my son-in-law, Death is my heir’ 
3. Lord Capulet: ‘with my child my joys are buried’ 

 
Act 5 

1. Romeo: ‘here lies Juliet, and her beauty makes/ This vault a feasting 
presence full of light.’ 

2. Prince: ‘all are punish’d’ 
3. Capulet: ‘O brother Montague, give me thy hand’ 

Montagues 
Romeo – age unknown, anywhere between 16 
and 21 
Benvolio – Romeo’s cousin 
Lord and Lady Montague – Romeo’s parents. 
Abraham - servant 
Balthasar – servant 
 
Capulets 
Juliet –age 13 in the play 
Tybalt – Juliet’s cousin 
Lord and Lady Capulet – Juliet’s parents 
Gregory – servant 
Sampson – servant 
 
Others 
Rosaline – a nun, Romeo is in love with her 
before Juliet. 
Prince Escalus – ruler of Verona 
Mercutio – related to Prince, friends with Romeo 
Count Paris – related to Prince, betrothed to 
Juliet 
Friar Lawrence – friends with Romeo 
The Nurse – works for the Capulets, Juliet’s 
confidante 



22

English Knowledge Organiser
 Spoken Language 

 

Spoken Language Tasks: Candidates 
must undertake a prepared spoken 
presentation on a specific topic. As a 
guide, the duration of the whole 
assessment should be no more than 
ten minutes. The key requirements 
are: 
 Presentations are recorded 

 Presentations must be formal but 
may take a wide variety of forms, 
including talks, debates, 
speeches and dialogues. 

 Candidates must identify the 
subject for their presentations in 
advance and agree it with their 
teacher. 

 Presentations must be planned 
and organised. Candidates should 
be advised that lack of 
preparation is likely to prevent 
access to the criteria for the 
higher grades. 

 Candidates may use pre- 
prepared notes, Powerpoint etc. 
to assist them during their 
presentations but this is not a 
requirement. 

 As part of, or following, the 
presentation, candidates must 
listen to and respond 
appropriately to questions and 
feedback. 

Audience 

To help you decide on a style of 
speaking that is suitable for a particular 
situation or context you should think 
about: 
 who you are speaking to – an 

examiner and your peers 
 why you are speaking to them – to 

inform and explain 

As this is your final GCSE Spoken 
Language exam, you are expected to 
speak with a formal register. That 
does not mean you have to speak like 
someone else, or feel fake. You need 
to use the best vocabulary and tone 
that you can. 
 Do not use slang or colloquialisms 
 Choose your most formal 

vocabulary where possible 
 Show the range and maturity of 

your vocabulary 
 Practise your presentation so you 

can speak slowly, carefully and 
clearly. 

Purpose 

Be clear about your purpose in your GCSE presentation and discussion. 

Your aim is: 
 To prepare yourself so that you can speak as confidently and clearly as 

possible. 
 To inform your audience about your chosen text and topic. 
 To explore themes, characters, ideas and meanings, showing that you 

have both knowledge and understanding. 
 To answer questions posed by your examiner or other people in your 

group. 
 To listen to other people’s presentations, and to pose questions to 

them at the end. 

Discussion skills 
In a discussion, you should aim to interact and 
respond to what other people are saying. Talk 
with confidence and let others speak. 
Remember that listening is as important as 
speaking. 
You can show you are listening by: 
 making eye contact with the speaker 

and responding to what they say 
 using body language to show co-operation 

and understanding, for example shrugs and 
nods 

 building on what other people say 
 challenging points made by others 

In this GCSE exam, you will be asked questions 
after your presentation. The examiner will 
always ask questions to help you improve your 
grade; they will never try to catch you out. They 
want you to achieve the best grade possible. 

 
When you are asked a question, think about it 
carefully. Answer in as much detail as you can, 
maybe giving examples from the text. 

Pass Merit Distinction 
• Expresses straightforward ideas / 

information / feelings 
• Makes an attempt to organise 

and structure talk 
• Makes an attempt to meet the 

needs of the audience 
• Listens to questions / feedback 

and provides an appropriate 
response in a straightforward 
manner 

• Expresses challenging ideas / 
information / feelings using a 
range of vocabulary 

• Organises and structures talk 
clearly and appropriately to meet 
the needs of the audience 

• Achieves the purpose of talk 
• Listens to questions / feedback 

responding formally and in some 
detail 

• Expresses sophisticated ideas / 
information / feelings using a 
sophisticated repertoire of 
vocabulary 

• Organises and structures talk 
using an effective range of 
strategies to engage the audience 

• Achieves the purpose of talk 
• Listens to questions / feedback, 

responds perceptively and 
elaborates with further ideas and 
information 

 

audio-visually 
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What do you have to do for this part of your exam? 

 As part of the GCSE English Language course all students 
are expected to complete an assessment of their speaking 
and listening skills. 

 This will be graded against the ‘Pass’, ‘Merit’ and 
‘Distinction’ criteria. 

 This grade is separate to the overall ‘9-1’ grades that 
students achieve for their English Literature and Language, 
but a pass must be achieved to be entered for the exams. 

 Everyone must complete this assessment 

Your Exam Task: 
Prepare a 5 minute presentation on a topic of your choice. Use this to 
support and extend your revision. 

 

Task 4: Prepare to answer questions 
from the others in the group. 

 What could they ask you about? 
 What questions would you like 

them to ask you? 
 How would you answer? 
 What examples could you give? 

Task 3: Learn your presentation: 

 You could make cue cards or 

have key words on a piece of 

paper. 

 You are not allowed to read 

your presentation from a script. 

 Practice it with friends or 

parents. Record it, time it, 

listen back to it! 

 Rehearse and time your 

presentation (5 minutes). 

 Aim to do it without notes! 

 
 

Your Spoken Language Examination 

1. You should be prepared to speak for about 
five minutes on your chosen Literature text. 

2. You can choose your text to support your 
Literature revision. 

3. You will then become part of a ‘question and 
answer’ session where a small group of 
students ask you questions about the topic. 

4. You will then listen to the presentations from 
others in their group and be part of their 
discussions. 

 

Task 2: Plan and write your presentation: 

 
 Think about an engaging 1st line, or a rhetorical 

question to ask your audience 

 Give a mini-summary in your introduction. 

 Include DAHFOREST  

direct address, anecdote, hyperbole, facts, 
opinion, rhetorical questions, emotive 
language, statistics, triplets. 

 
 Finish with a conclusion that links back to your 

introduction. 

 
 

Task 1: Refine your topic so that you are precise and focused. Decide on your focus, your key points and 
start to plan. 

Examples of topics could include: 
  You could: 
1.     Talk about your favourite band/singer 
2.     Talk about a hobby that interests you 
3.     Speak for or against the motion, 'The death penalty should be reinstated.' 
4.     You could discuss cruelty to animals in travelling circuses 
5.     You could discuss a particular culture or country that interests you 
6.     Speak for or against the motion, 'Homework should be banned.' 
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YEAR 9 NATURAL RESOURCES GEOGRAPHY KNOWLEDGE ORGANISER 

1. NATURAL RESOURCES 2. WATER AS A NATURAL RESOURCE 3. FOOD AS A NATURAL RESOURCE 

Natural resources are materials found in nature that we need to live. Humans 
can use natural resources as raw materials to produce something else to meet 
these needs.  
 
The Earth has 4 main sections called spheres. Different natural resources are 
created in these spheres and exist here. 
Atmosphere – Layers of gas surrounding the planet. 
Biosphere – ecosystems and living things. 
Hydrosphere – bodies of water (oceans, seas, lakes, rivers),                                 
making up 70% of the planets surface. 
Lithosphere – Solid parts of the Earth (rocks). 
 
Examples of natural resources include food, water, oil, natural gas, coal, metals, 
wood, soil, uranium, minerals, plants. 
 
 
 
A renewable resource is one that is replaced by the natural processes of the 
Earth’s spheres, which take place in less time than an average human life. These 
are air, water, sunlight and living things. 
 
Some resources like coal and oil take millions of years to be replaced naturally. 
Within a human’s lifetime these resources would seem like they are never 
replaced. These are non-renewable resources. 

Water surplus exists where supply exceeds demand. 
Water deficit exists where demand is greater than supply. 
We use water for many tasks every single day; this is why it is one of the most 
important resources on Earth. It is used for cleaning, sanitation, drinking and 
many other purposes. 
Water is not distributed equally around the world.  
 
WaterAid UK is a charity working to get clean water, decent toilets and good 
hygiene to everyone, globally. They are a non-profit organisation who look into 
schemes to help areas of the world which are experiencing mass water deficits. 
 
Play pumps are one method of supplying water that WaterAid have introduced 
in Tanzania – an LIC in Africa. 
1. Children play on the play pump – this causes water to travel up from the 
underground reservoir. 
2. The water then travels up to a suspended tank where it is stored. 
3. The water can then be released at the pump by whoever needs it e.g., 
drinking, sanitation. 
 

Imports: bringing goods into a country. 
Exports: sending goods out of a country. 
Food miles: the total number of miles a food product travels to get to a country. 
Carbon footprint: a measure of the amount of carbon dioxide released into the 
atmosphere as a result of the activities of a particular individual, organization, or 
community. 
Many of the foods we eat in the UK come from countries all over the world – 
46% of it! This is for several reasons, including: 
•The lack of farmland available 
•Our climate 
•Cheaper to import from poorer countries 
• People demand food out of season 
• People travel more and wish to recreate foods they have eaten on holiday 
• Primary industry jobs e.g., farming are unpopular with British people 
• Supermarkets compete for  lower food prices 

How can we get food more sustainably? 
 
 

4. RENEWABLE ENERGY 5. FRACKING 6. SUSTAINABLE SCHOOLS 

Renewable energy is energy from a source that is not depleted when used, such 
as wind or solar power. 
There are many types of renewable energy including bio-energy,                                                                
geothermal energy, hydroelectricity, hydrogen fuel cells, solar                                                    
energy, wind energy, wave energy and tidal energy. 

Fracking is a form of extracting natural gas from below the Earth’s surface. 
 
This method is used to obtain once inaccessible natural gas which was formed 
over millions of years.  
 
A machine is used to drill vertically (2500-3000m) and then horizontally into 
shale rock, creating a series of holes which burst into the rock layer. 3-4 months 
after the initial drilling, fracking fluid (liquid and sand) is injected at high 
pressure into rocks forcing open existing cracks and allowing trapped gas and oil 
to escape. 
 
        Fracking is seen as beneficial because: 
• It can improve the economy of a country 
• It creates employment 
• Provides access to more gas and oil meaning we do not need to get energy 
from other countries 
 
         Fracking is seen as problematic because: 
• Ground water can become contaminated 
• Methane pollution 
• Exposure to toxic chemicals 
• The disposal of the waste 
• Blowouts due to gas explosions 
• Large volume water use in areas with a water deficit 
• Fracking related earthquakes 

Sustainability is the practice of using natural resources responsibly, so they can 
support both present and future generations.  
 
There are 4 main areas which schools can look at to become more sustainable: 
1. Energy 
2. Water use 
3. Waste management 
4. Food 
 
How can schools be sustainable? 
• Reduce the use of paper 

• Encourage pupils to walk to school 

• Have recycling bins available 

• Local foods used, not imported 

• Turn electronic devices off when not in use 

• Create some of the energy used through wind of solar power 

• Include environmental learning within the curriculum 

• Plant more trees around the site 

•Locals are no longer having to use 
dangerous polluted wells. 
• It is low-tech so simple in construction. 
• Play pumps are generally easy to use. 
• More girls attending school as they do 
not have to collect water. 

• Mainly used in schools, 
limiting where they can be placed. 
• Risk of injury to children using the 
play pumps. 
• You can provide 4 standard water 
pumps for the price of 1 play pump 
($14,000). 

Local food Organic farming Seasonal diets 

•Buying food locally can 
reduce food miles.  
•It puts money back into the 
local economy.  
•People can grow their own 
produce to save money. 

•Fresher and better 
tasting food. 
 •No pesticides.  
•No additives. 

•Eating seasonal foods 
e.g., strawberries in 
summer will stop 
produce from being 
imported from abroad.  

Bio-energy is plant an animal 
matter e.g., wood, straw, 
sewage and waste food. This 
can be burnt to produce heat 
and electricity. 

• Fuel is cheap. 
• It helps get rid of waste 
which can cause smells and 
pollution. 

• Creates CO2. 
• Collecting waste in big 
enough amounts to 
generate energy can be 
difficult. 

Solar energy is energy from 
the sun. It can be used to 
provide hot water for homes 
or can use photovoltaic cells 
which converts energy from 
the sun into electricity. 

• Once the solar plant is 
constructed, running costs 
are very low. 
• Solar energy can be used 
to generate electricity in 
remote places. 

• It does not work at 
night. 
• Photovoltaic (PV) cells 
are very expensive (but 
they 
are getting cheaper). 

Wind energy uses wind to 
turn a rotor which is 
connected to a generator 
which produces electricity. To 
produce power, you need a 
wind speed of at least four 
metres per second 
(around 14KPH). 

•  No waste or pollution is 
produced.  
• The land occupied by a 
wind farm can still be used 
for farming.  
 • Once the wind turbine is 
built, running costs are very 
low.  

• No wind, no power. 
•  Wind farms create a 
constant low-level 
noise.  
•  Some people object 
because they feel wind 
farms spoil the view.  
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YEAR 9 EXPLORING THE TROPICS GEOGRAPHY KNOWLEDGE ORGANISER 

1. THE GREAT BARRIER REEF 2. BORNEO ENDANGERED ANIMALS 3. THE CITARUM RIVER 

The Tropics are the region of the Earth near to the equator and between 
the Tropic of Cancer (23.5°N) and the Tropic of Capricorn. Tropical areas have a 
climate that is warm to hot and moist year-round. This includes tropical 
rainforests with lush vegetation. 

Coral reef: an underwater ecosystem made up of a ridge or mound of coral. 
 
Coral: very small animals with a hard exoskeleton. 
 
Coral bleaching: when coral forces out the algae living in it as a result of higher 
water temperatures, leaving the coral white. 
 
Coral Reef Importance 
•Food and fishing 
•Medicine 
•Ecology 
•Coastal protection 
•Tourism 
 
Threats to the Great Barrier Reef 
•Tourists 
•Agricultural chemicals and sediment discharged 
•Fishing nets 
•People taking coral from the reef to sell or keep 
•Ship anchors 

Due to Borneo’s hot and wet climate there are a wide variety of plants and 
animals that live there. Borneo is home to more than 15,000 species of 
flowering plants, at least 222 different species of mammals, 420 resident birds, 
100 different amphibians, more than 700 species of trees, and more than 500 
species of wild fruit. 

There are however problems with the illegal trading of animals, illegal hunting 
and deforestation which has resulted in many endangered species. Many 
cultures in Asia use endangered animals for traditional medicines. 

Sun bears: The second rarest species after the giant panda. They help keep 
termite populations down, helping tropical tree species. They are hunted for 
bear paws and they are killed for its gall bladder. They are also taken for the pet 
trade as their cubs are considered as incredibly cute and there is a high demand 
for them as pets. 

Orang-utans: Orang-utans stay with their mother until they                                          
are around 8 years old, learning how to find food and survive.                                                 
Orang-utans are known as gardeners of the forest and the                                    
seeds they eat help the forest regenerate. Threats to                                               
orang-utans include illegal trafficking, deforestation, mining,                                 
fires and logging. Orang-utan populations are threatened because their habitat, 
low-lying tropical rainforest, has been cleared and converted to oil-palm 
plantations. 

The Citarum River is the longest and largest river in West Java, Indonesia. It is 
also one of the world’s most polluted rivers. 

 

It has an important role in the life of the people of West Java as it supports 
agriculture, water supply, finery, industry, sewage and electricity. 

 

The river is heavily polluted by human activity; about 5 million people live in its 
basin. Waste is disposed of in the river, including plastic, litter and dead animals. 

 

The Citarum River is so polluted in places, that you are unable to see the water 
through the rubbish. More than 2000 industries contaminate the river with lead, 
mercury, arsenic and other toxins. The factories from the textile industry also 
add dye to the river which affects ecosystems and contaminates the water. 

 

As a result of this heavy contamination, many people suffer from skin diseases 
such as scabies and infections. The poor water quality due to contamination of 
waste and pollution also damages the crops of farmers. 

4. THE MALDIVES 5. BOLIVIA 6. SOMALIA PIRACY 

The Maldives comprises of 1110 islands and are grouped into a double chain of 
26 atolls. An atoll is a ring-shaped coral reef or island. The atoll surrounds a 
body of water called a lagoon. 
 
Malé is the capital city of the Maldives. 64,000 people live there, which is 26% of 
the Maldives’ population. It is the most densely populated capital city in the 
world. 
 
The Maldives is threatened by sea level rise as a result of global warming 
enhanced by humans. 
 
 
Threats to the Maldives: 
•Rising sea temperatures killing the coral reefs 
•Sea level rises. Islands submerged in the next decade 
•Coastal erosion; more frequent tropical storms 
 
 
 
Some strategies to reduce the impacts of climate change on the Maldives is: 
•Beach nourishment to control beach erosion 
•Planting natural and artificial coral reefs to curb coral bleaching 
•Boosting tourism through tourism adaptation projects 
•Hard engineering – building sea wall 

Bolivia is located in the centre of South America. It is entirely landlocked and 
borders the countries of Chile, Paraguay and Brazil. The capital, La Paz, is found 
in the west of Bolivia. 
 
Natural hazards: Floods and landslides, especially in mountainous areas, are a 
regular feature of the rainy season, which runs from November to March. Roads 
are frequently impassable for days at a time. 
 
Education: Public school education in Bolivia is of extremely poor quality, 
particularly in rural areas where teachers are not likely to be properly trained. 
 
Disease in Bolivia: Dengue fever is 
common in Bolivia and can occur 
throughout the year. 
 
Healthcare in Bolivia: Bolivian’s living 
in rural areas lack access to medical 
services, which makes them helpless 
against diseases such as malaria. 
 
 
Access to clean water and 
sanitation is also limited which 
allows the spread of water-borne 
diseases. 

Somalia is located in an area of Africa known as the “Horn of Africa” due to its 
shape. The inhabitants of Somalia are mostly Sunni Muslims. Those who did not 
leave to go to other countries had to endure prolonged drought, and 
desertification and soil erosion. 
 
Many Somalis are nomads (no fixed home) but natural disasters have wiped out 
large portions of their livestock (animals), leaving them stranded with no 
alternative income to support their families. Many people therefore turn to 
piracy to make a living. 
 
Due to trade routes, many ships carrying cargo enter the                                    
Gulf of Arden towards the Suez Canal. Some companies hire                       
security such as former soldiers to guard against the pirates.                               
Now many of the richest countries send fleets of navy vessels to patrol the area 
against the threat of pirates.  
 
They have set up a task force involving all countries to capture pirates and their 
equipment. 
 
The average ransom payment received by pirates in Somalia between 2005 and 
2012 was $2.7 million. 
 
If Somalia remains more peaceful it is hoped people will start to earn more 
money from fishing and tourism. 
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YEAR 9 AFRICA GEOGRAPHY KNOWLEDGE ORGANISER 

1. INTRODUCTION TO AFRICA 2. AFRICA POPULATION 3. AFRICAN COUNTRIES DEVELOPMENT 
Africa is a continent made up of 54 countries.  
Approximately 90% of all cases of malaria worldwide occur in  
Africa.  
 
The river Nile is the longest river in the world with a total length of 6.650km. 
 
Africa has a lot of natural resources. 
• 55% of the world’s diamonds are produced in Africa 
• Over 110 mining companies operate in South Africa 
• 60% of mining in Africa is gold 
• Africa has 10% of the world’s oil and gas reserves 
 
Minerals are not evenly distributed across the continent. 

 

 

• Between 1600s and the 1800s, 12-15 million Africans were sold into slavery. 

• Slavery was abolished from 1833 and European nations exploited Africa 
through colonisation. 

• The Berlin Conference took place in 1884-1885 where 14 European nations 
met to divide up Africa between themselves. They did not consider local people. 

• In the 1960s African countries began to get their independence from Europe. 
They struggled to become strong independent countries due to colonialism. 

• There are thousands of languages and ethnic groups in Africa. 

HDI (Human Development Index) is a way of measuring development. It looks at 
living standards, health and education. HDI has a number between 0 and 1. 

African countries have several causes of poverty: 

Location: If a country has no coastline or access is limited it can be difficult to 
trade with other countries. 

Climate: In extreme climates it can be difficult to grow crops which makes food 
supplies unreliable. 

Politics: Politically unstable countries are often in poverty. 

Natural hazards: Many countries experience earthquakes/volcanoes frequently. 
Continually rebuilding or recovering from disasters costs money. 

War: War-torn countries’ services are continually disrupted,  buildings             
and roads are destroyed, people are killed or forced to flee.  

4. CLIMATES AND BIOMES OF AFRICA 5. THE SAHEL 6. POVERTY IN GHANA 
Africa has 4 biomes: 
 
Hot desert/semi desert 
• Hot in the day (up to 50°C) 
• Very little rain, very strong winds 
 
Savanna 
• Warm all year, with a wet season & longer dry season 
• Rolling grasslands with scattered trees 
• Desertification is a problem 
 
Rainforest 
• Warm and wet all year 
• Thousands of species of plants & animals 
 
Deciduous woodland 
• Temps range between 0°C - 20°C 
• Trees are deciduous (lose leaves) 

The Sahel is on the southern edge of the Sahara Desert. Droughts have 
happened in the Sahel when the normally short rainy season is delayed or does 
not take place.  
 
Desertification is the process where land becomes drier and degraded. 
 
The Sahara Desert has spread southwards. Other factors contributing towards 
desertification are population increase, overgrazing and farmers not rotating 
their crops. 
 
Reducing desertification: Africa’s Great Green Wall 
• Line of trees 8000km long, 15km wide 
• 11 million trees planted in Senegal. Started in 2007 
• Stops soil erosion 
 
Acacia trees act like big umbrellas. The temperature is 20°C cooler in the shade 
and the leaves intercept the rainfall and help reduce soil erosion as the rain hits 
the ground from the leaves more gently. 

Together Ghana and Ivory Coast produce 60% of the                                          
world’s cocoa. More than 10m people survive off the                                          
industry. Many children are taken from Burkina Faso                                               
by traffickers and are forced to work as coca pickers. 
 
                                                                         Many children who are forced into this                 
                                                                         slavery do not go to school and do not    
                                                                         receive wages for the work that they  
                                                                         do. 
 
                                                                        There is great debate about companies               
                                                                        such as Nestle and whether they are  
                                                                        using products that are gained due to  
                                                                        child labour. 

7. URBANISATION IN ETHIOPIA 8. TRADE BETWEEN CHINA AND AFRICA  

Africa currently has the highest rate of urbanisation in the world. In 1990, there 
were only 24 cities in Africa with more than 1 million inhabitants. Today this 
number of cities has increased to 48 cities.  
 
Reasons slums in cities are growing are due to push and pull factors. 
 
Slums in Addis Ababa (capital city of Ethiopia) 
• More than 40% of homes have only 1 room 
• 39% of homes are without a kitchen 
• 42% of homes lack a toilet 
• 4/5 homes in slums are made out of mud and wood 
• Half of Ethiopia’s 72 million people live on less than $1 a day 
• Many children live in tunnels and sewers 

Ethiopia is land locked – 90% of its imports and exports have been transported 
by road to ports in Somalia at the Red Sea. A new railway 460 miles long is being 
built to reduce travel times heavily influenced by Chinese firms. 
 
China’s role in Africa 
• In Ethiopia, dozens of students are taking lessons in classrooms built with 
Chinese money. 
• Many Chinese firms employ large numbers of local workers, but wages remain 
low. 
• Africa’s need for new roads, schools, computers and power has opened an 
opportunity for Chinese firms. 
• China is happy to deal with any government in Africa, however corrupt. 



27

Geography Knowledge Organiser
YEAR 9 COASTS GEOGRAPHY KNOWLEDGE ORGANISER 
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Long term causes of WW1 

Militarism An emphasis on military ideals and strength. Wanting your country 
to have a strong 
Army and navy. 

Alliances A group of counties who promise to support and protect each 
other. Rival groups 
Have rival alliances. For a number of 
years tension between the main European 
powers has been increasing. In 1914 there 
were two main power blocks / alliances: 

• The Triple Entente- Great Britain 
/ France / Russia 

• The Triple Alliance- Germany / Italy and Austria-
Hungary 

 
Each member promised to help its allies if they were attacked by a 
country belonging to another alliance. 

Imperialism The desire to conquer colonies, especially in Africa. This brought 
the powers into 
Conflict: Germany wanted an empire. France and Britain 
already had empires. 

Nationalism The belief that your country is better than others. This made 
nations assertive and 
aggressive 

Short term cause of WW1-The Assassination of Franz Ferdinand 

Cause:  In 1914 Austria owned Bosnia. Many Bosnians hated Austria  
and wanted to be free- known as  
Nationalism .The Archduke Franz Ferdinand was to become the next Emperor of 
Austria, so many Bosnians wanted to kill him. Many of these were part of the 
Black Hand group. 

Events:  Archduke Franz Ferdinand was inspecting the army in Sarajevo with his 
wife Sophie. Seven young Bosnian Serbs planned to assassinate Franz Ferdinand 
as he drove along the main road in Sarajevo. The first conspirator who tried to kill 
Franz Ferdinand threw a bomb at his car. He missed and was arrested. He decided 
to abandon the visit and return home via a different route to the one planned. No 
one had told the driver the route had changed. Unfortunately, the car stopped in 
front of Gavrilo Princip, one of the conspirators, who was on his way home thinking 
he had failed. Princip pulled out a gun and shot at Franz Ferdinand. Both he and his 
wife were killed.  
Consequences:  Austria-Hungary immediately blamed the Serbian 
government for the attack. On July 28, Austria-Hungary declared war on 
Serbia, and the fragile peace between Europe’s great powers collapsed, 
beginning the devastating conflict now known as the First World War. 

Y9-WW1 1914-1918: Knowledge Organiser 
Recruitment and Propaganda 
When war broke out, Britain had a small army of around 250,000 professional soldiers. Lord Kitchener, Secretary of State for War told the government that 
Britain needed at least one million men. The government began a massive recruitment drive. It set up recruitment offices in every town and city, it 
commissioned posters and pamphlets urging young men to join up. The campaign was hugely successful. There was a frenzy of enthusiasm. Football teams 
and bus depots joined up together entering the army in ‘Pals Battalions’. No one, it seemed, wanted to be left out. In the first month over 500,000 men had 
signed up. By March 1916 over 2.5 million men had volunteered to join ‘Kitchener’s 
Army’. 

Why did men go to war? 
• To fight alongside friends and family e.g. Pals battalion 
• Duty to defend the King and Country 
• To avenge the deeds of the enemy 
• Fear of being seen as a coward 
• For better money or wages. 
• To learn a trade or skill 

Conscientious objectors 
Conscientious objectors are people who refused to fight or be involved with war. 
There were over 16,000 conscientious objectors in Britain. These ‘conchies’ or ‘had 
many different reasons for refusing to fight: Some were pacifists who were 
against war in general, some people felt the war was wrong or thought it went 
against their conscience or personal beliefs. Some were political objectors who 
did not consider the government of Germany to be their enemy, some were 
religious objectors who believed that war and fighting was against their religion. 
Groups in this section were the Quakers and Jehovah Witnesses. 

 

Trenches: 
Trenches were long, narrow ditches dug into the ground where soldiers lived all day and 
night. Trenches were long, narrow ditches dug into the ground where soldiers lived 
all day and night. In the middle, was No Man's Land, so-called because it did not belong 
to either army. Soldiers crossed No Man's Land when they wanted to attack the other 
side. 

 

Life in the trenches: 
Soldiers in the trenches did not get much sleep. When they did, it was in the afternoon 
during daylight and at night only for an hour at a time. They were woken up at different 
times, either to complete one of their daily chores or to fight. During rest time, they wrote 
letters and sometimes played card games. The trenches could be very muddy and 
smelly. There were many dead bodies buried nearby and the latrines (toilets) sometimes 
overflowed into the trenches. Millions of rats infested the trenches and some grew as big as 
cats. There was also a big problem with lice that tormented the soldiers on a daily 
basis. 

Problems in the trenches: 
• Trench foot: The wet and muddy conditions in the trenches caused feet to 

swell up and go black. The flesh would go rotten and the soldiers would be in 
terrible pain. 

• Lice: The trenches did not have running water or showers, so soldiers found 
it very hard to keep clean. They soon became infected with lice that lived 
on all parts of their bodies. 

• Rats: The dirty conditions and the lack of storage attracted rats to the trenches. 
The rats ate the soldiers’ rations and crawled all over them when they slept. 
They carried diseases. 

• Toilets: There was no running water or sewage pipes in the trenches. This meant 
that proper toilets could not be fitted. 

The Battle of the Somme 
By December 1915 it was still a stalemate on the 
Western Front. Neither side had made any real 
progress towards victory. In February 1916 the 
Germans began an attack. They sent soldiers 
over the top to attack the French forts around the 
town of Verdun.  
In response, the British planned an attack. 
At the end of June, a huge artillery bombardment 
took place for 5 days. On 1st July the order to “go 
over the top” was given. On the first day of the 
Battle almost 20,000 soldiers died and 40,000 
more were injured. In total 1 million men were 
wounded or killed, making it one of the bloodiest 
battles in human history. By November when 
fighting ended. Only 6 miles of land had been 
gained by the allies. 
 
 
 Shot at Dawn/Shell shock 
Shot at dawn refers to many men who were killed due to 
desertion or cowardice during WW1.The British and 
Commonwealth military command executed 306 of its own 
men during World War One. Relatives and supporters of the 
executed men fought to win these soldiers a pardon. Their 
‘Shot at Dawn’ campaign claimed the soldiers were not just 
cowards but were actually suffering from ‘shell shock’. 
Shell shock describes the type of post-traumatic stress 
disorder (PTSD) many soldiers experienced during the war. 
It is a reaction to the bombardment and fighting that 
produced a helplessness appearing variously as panic and 
being scared, flight, or an inability to reason, sleep, walk or 
talk. 

The Home Front: 
The Home Front during World War One 
refers to life in Britain during the war 
itself. The Home Front saw a massive 
change in the role of women, rationing, 
and the bombing of parts of Britain by 
the Germans (the first time civilians 
were targeted in war), conscientious 
objectors and strikes by discontented 
workers.  

Remembrance: On the 11am of the 11th month 1918 (November 11th). This became known as Armistice Day – the day Germany signed an armistice (an agreement for peace) which caused the fighting to 
stop. The reason poppies are used to remember those who have given their lives in battle is because they are the flowers which grew on the battlefields after World War One ended. 
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Main Participating Countries  Major Events 

ALLIED POWERS AXIS POWERS  Event Image Description Date/s Fact 
Country Date Joined Death Toll Country Date Joined Death Toll  

WWII Begins 

 
On 1st September 1939, Germany invaded Poland, 

utilising the ‘Blitzkrieg’ strategy. Britain and France 
(Poland’s allies) gave a notice period for the Germans to 
withdraw their troops from Poland. When they did not, 

Britain and France declared war on 3rd September. 
Britain initially responded with bombing raids over 

Germany. Nearly six years of war in Europe was to follow. 

1st-3rd 
September 

1939 

Hitler claimed 
to attack 

Poland to give 
the German 

people 
‘Lebensraum’ – 

living space 

FRANCE 
3rd Sep, 1939 

600,000  
1.44% of population 

in 1939 

GERMANY 
1st Sep, 1939 

approx. 
7,200,000  

8.5% of population 
in 1939 

 

UK 
3rd Sep, 1939 

450,900  
0.94% of population 

in 1939 

ITALY 
11th Jun, 1940 

approx. 
500,000 

1.14% of population 
in 1939 

Evacuation of 
Children 

 People expected cities to be bombed, as enemy planes 
tried to hit targets, for example warehouses and factories. 

This put would have put city children (in schools and 
houses close by) in grave danger, and so thousands were 

evacuated to the countryside. Many were extremely 
homesick, but some enjoyed their new lives. 

September 
1939 onwards 

About 800,000 
children left 
their homes 

throughout the 
war. 

SOVIET UNION 

22nd Jun, 1941 

approx. 
24,000,000  

13.7% of population 
in 1939 

HUNGARY 
27th Jun, 1941 

464,000 
5.08% of population 

in 1939 

 

The Holocaust 

 The Holocaust was a genocide committed by Germany 
and its allies before and during WWII. It involved the 
systematic murder of 6 million Jews, and millions of  

‘undesirable’ others (around 9-12 million in total). Many 
were gassed, starved, or died of disease in concentration 

camps. Conditions in the camps diabolical. 

1933-1945 

During the 
Holocaust, 
about two 

thirds of the 
Jews in Europe 

were killed. 

USA 
8th Dec, 1941 

419,400  
0.32% of population 

in 1939 

JAPAN 
7th Dec, 1941 

approx. 
3,000,000 

4.1% of population in 
1939 

Evacuation of 
Dunkirk 

 Large numbers of British, French, and Belgian troops 
were surrounded by German soldiers at the French 
coastal town of Dunkirk, and seemed set to perish. 

Remarkably, 338,226 were saved by a fleet of 800 small 
boats. The event is also known as the ‘Miracle of Dunkirk.’ 

26th May – 4th 
June 1940 

Mary was the 
first queen to 

rule England in 
her own right. 

   
Battle of 
Britain 

 In the Battle of Britain, the Royal Air Force (RAF) 
successfully defended UK against attacks by Nazi 

Germany’s air force: Luftwaffe. It has been described as 
the first military campaign fought entirely by air forces.  

10th July – 31st 
October 1940 

This was seen 
by many as 

Germany’s first 
major defeat in 

the war. Key People 
 

Sir Winston Churchill – (1874-1965) was a British 
politician who served as the Prime Minister between 
1940 and 1945 and again from 1951 to 1955. He took 
over after a disastrous start to the war in which Nazi 
Germany conquered much of Europe. He did his best 
to rally the nation in defiance of Adolf Hitler, possessed excellent 
military knowledge and forged crucial alliances with both the USA 
and Russia. Churchill is often characterised for his extraordinary 
leadership throughout World War II – he was bold, brave, and 
tireless in his resolve to take on the might of Nazi Germany. 

Adolf Hitler – (1889-1945) was a German politician 
who was the leader of the Nazi party, Chancellor of 
Germany from 1933-1945, and the Fuhrer of Germany 
from 1934-1945. In 1923, Hitler had attempted to seize 
power via a failed coup, and was arrested. However, 
he began to gain a loyal following through his populist ideas, 
powerful speeches and charisma. Hitler’s Germany invaded Poland 
in Sep 1939 to start the war, and he initiated the Holocaust. He is 
therefore significantly responsible for millions of deaths. He 
committed suicide on 30th Apr 1945, when the war was clearly lost. 

 

Attack on 
Pearl Harbor 

 
This was a surprise military attack by Japan on the 

United States naval base at Pearl Harbor. It led to the US 
joining the Allies in the war. The attack commenced at 

7.48am Hawaiian time, and was carried out by 353 
Imperial Japanese aircraft. 

7th December 
1941 

188 aircraft 
were destroyed 

and 2,403 
Americans 
were killed. 

D-Day 
Landings 

 

The Normandy Landings, also known as D-Day, were a 
series of landing operations by the Allies to claim back 
Europe. It was the largest seaborne invasion in history. 
The operation began the liberation of north-western 

Europe from being under German control. 

6th June 1944 

Between 
14,000 and 
19,000 men 

died in the D-
Day landings 

 

Hitler’s Suicide 
 With the Germans facing defeat, Hitler married his long-

time love Eva Braun on 29th April. The next day, they 
committed suicide, reportedly by gunshot. 

30th April 1945 
There is debate 
as to how they 

killed 
themselves. 

Franklin Roosevelt – (1882-1945) was the 32nd 
President of the United States, from 1933-1945. Not 
only did Roosevelt guide the USA through most of 
World War II, but also the Great Depression – When he 
took office, nearly a third of America’s workforce were 
unemployed. Whilst the USA remained officially neutral at the 
outset of war, Roosevelt offered diplomatic and financial support to 
the Allies. After the Japanese attacked Pearl Harbor on 7th 
December 1941, he declared war on the Axis powers. The US greatly 
helped the Allies to win the war - He died months before it ended. 

Benito Mussolini – (1883-1845) the leader of 
Italy’s National Fascist Party. He was Prime Minister 
from 1922-1945 –from 1925 onwards this was not 
democratically as he established a dictatorship. Italy 
entered the war on the side of Germany in 1940, but 
suffered some disastrous losses. In 1943, Mussolini was dismissed as 
leader and arrested, but was rescued by Hitler’s paratroopers. He 
was later put in charge of a puppet regime called the Italian Social 
Republic, by Hitler. He was later caught by Italian Communist 
partisans and executed by firing squad in 1945. 

 

Germany 
Surrenders 

 The Allies had gradually forced the surrender of Axis 
troops across Europe in April and early May, 1945. On 7th 

May, Germany officially surrendered to the Allies, 
bringing to an end the European fighting in World War II.  

7th May 1945 
VE (Victory in 
Europe) Day is 
still celebrated 

on 8th May. 

America drops 
the atomic 

bombs 
 

Japan refused to surrender to the. terms of the Potsdam 
Declaration in July 1925, pledging to fight onto the bitter 
end. The US considered an invasion, but would have lost 

around 500,000 men. Instead, they dropped atomic 
bombs on Hiroshima (6th Aug) and Nagasaki (9th Aug). 

6th-9th August 
1945 

It is thought 
that 135,000 

people died in 
Hiroshima and 

70,000 in 
Nagasaki. 

Joseph Stalin – (1878-1953) was the Communist 
leader/ dictator of the USSR during WWII. After the 
death of the Communist Leader Lenin, Stalin won a 
vicious grapple for power before eventually 
establishing himself as a totalitarian dictator. His own 
policies became known as ‘Stalinism.’ He had signed a non-
aggression pact with Germany in August 1939, but in June 1941, 
Hitler broke it and the Germans invaded. Although initially 
suffering heavy losses, the USSR’s key victories in pushing the 
Germans back signalled a shift in the war in favour of the Allies. 

Anne Frank – (1929-1945) was a German-born 
diarist. As a young Jewish girl, her family were forced 
into hiding, fleeing Germany for a secret attic in 
Amsterdam in the Netherlands. She wrote a diary of 
her time there. After years in hiding, her family was 
betrayed and arrested, and taken to concentration camps. Anne 
died of Typhus in Bergen-Belsen concentration camp. The only 
survivor from her family was Otto, her father, who published her 
diaries after her death. It has now become one of the most famous 
and well-read texts in contemporary history. 

 

 
 

WWII Ends 

 The surrender of Japan was announced on August 15th 
1945. On August 1928, the Occupation of Japan, led by 
the Supreme Commander for Allied Powers, began.  

Japan formally signed for surrender on 2nd September 
1945, aboard the US Navy battleship USS Missouri. Allied 
civilians and military celebrated the end of war. The use 
of atomic bombs to force the surrender is still debated. 

2nd September 
1945 

Some rogue 
Japanese 

soldiers and 
pilots refused to 
surrender even 
into the 1970s! 

 

1 Sep, 1939 – Germany 
invades Poland - 

WWII begins 

Apr-Jun 1940 – 
Germany invades 

Denmark and Norway 

May-Jun 1940 – 
Germany takes over 

most of Western Europe 

2 Sep 1945 – 
Japan surrenders 
– WWII is over. 

Aug 1945 – The 
US drops atomic 
bombs on Japan 

7 May 1945 – 
Germany 
surrenders 

25 Aug 1944 – Paris 
liberated from 

German control 

6 June 1944 – D-
Day – allies invade 

Normandy 

3 Sep 1943 –
Italy 

surrenders 

Jul-Oct 1941 – 
The Battle of 

Britain 

22 Jun 1941 – The 
Axis attack 

Russia 

7-8 Dec 1941 – 
Japan attack US. 

US joins Allies 

4 Jun 1942 – 
Battle of Midway. 

US beats Japan 

Timeline of Major Events 
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Subtraction 
 Addition is commutative 

 
 
   2 + 4     =     4 + 2 
 The order of addition doesn’t change the result 
 
 
Addition is associative 
 
 
  6 + (3 + 4) = (6 + 3) + 4 
   It doesn’t matter how you group the numbers  

Models to help with addition 
Number lines: •

 
 
 
 

Bar models: •
 
 
 
 

Part/Whole diagrams:•

So we can say       
33 + 7 + 10 + 5 = 55, 
or 33 +22 = 55

3     4     2 
33 55

+10+7

 

   +     1      4    9

+5

30 40 50 60

9

10 20 30 40

39-10 -9-812

1

So we can say       
39 - 9 - 10 - 8 = 12, 
or 9 - 27 = 12

100 80

1

4 47 53
So we can say 
47 + 53 = 100

2

56

76

24

50

43

So we can say 
80 - 24 = 56 & 
80 - 56 = 24

Models to help with addition 
Number lines: •

 
 
 
 

Bar models: •
 
 
 
 

Part/Whole diagrams:•

26

So we can say 
43 - 21 = 22 & 
43 - 22 = 21

So we can say 
26+50= 76Remember the place 

value for each column! 22

Example 2 

(6 + 4 - 3)  x 4 
So we need to evaluate the 
brackets first and we work 
left to right ; 6 + 4 - 3 =7 
This is now 7  x 4 = 49 x 4 
                        = 196

21

Key Words 
Commutative: changing the order of operations does not change the result •
Associative: when you add or multiply you can do so regardless of how the numbers are grouped •
Inverse: the operation that undoes what was done by the previous operation •
Subtract: taking away one number from another •
Negative: a value less than zero •
Debit: money that leaves a bank account •
Credit: money that goes into a bank account •
Integer: a whole number •
Product: multiply terms •
Operation: a mathematical process•

Addition 
 Formal written method: 

 
         H      T     U 
          
 
 
 

Subtraction is NOT 
commutative or associative 
 
 

12 - 8 = 8 - 12 

 
 
 
When you subtract, the 
order must stay the same. 2      0     8

0      0     4

Remember 0 is a 
place holder!

Formal written method: 
 
         H      T     U 

5      3     2

2     1     6

3      1     6

2

2

1

LONG MULTIPLICATION: 
 
         H      T     U 

GRID METHOD: 
2 4 7

40
X

GELOSIA: 

7200

Written Methods for Multiplication REPEATED ADDITION: 
 

x                   3

H     T     U

7     4     1

1

3

2

2
X

1

600

2     4     7

120 21

600 + 120 + 21 = 741

3

12
0

6

1472     4     7 2     4     7

7     4     1
21

+      2     4     7

LONG DIVISION: Written Methods for Division

Remember; If I add a negative, I am 
adding something that will make it 
smaller, so it is the same as 
subtracting that number! 

Remember; If I subtract a negative, I 
am taking away the amount that wis 
making it smaller, so it is the same as 
adding that number! 

Subtraction 
2 - - 3 
 
 
2 + 3 = 5

Calculations with Directed Numbers 
 
    Addition 
    2 + - 3 
 
 
    2 - 3 = -1

SHORT DIVISION: 
6      2     5     2

0     4     2SHORT DIVISION with remainders: 
 
       
          
 
 
 

1      2     5  . 50     4     2
2     4    0 6 X 40

2     5     1   . 0 2 1 1 1
6 2     5     2

0     1    2

0     1    2 6 X 2
Continue after the decimal 
point! If you start to get a 
repeating decimal, stop

1     0     2
08 8     1     61

Example 1 
(4 x 7) + 3 
So we need to evaluate the 
brackets first; 4x7 =28 
 
This is now 28 + 3 = 31

Order of Operations

Generalisation.       + - = -      - - = +

Generalisation     Example 3 

4 - 8 x 2 + 12   4 
So first we do the 
multiplication/division left to 
right; 4 - 16 + 3. 
Now we do the addition/
subtraction from left to 
right: -12 + 3 = -9 

Multiplication 
  2 x - 3 
 ‘2 lots of -3’ 
    = -6 
 
  -2 x -3 
  Think of this as the     
negative of 2 x -3 
    = 6

Models to help

2

1      2     5   . 5

200 40 7

Division 
 
Remember that multiplication 
and division are inverse 

operations. 
 
Eg 6 ÷ -3 = -2 

    -6 ÷ 2 = -3  
 

It can be helpful to put 
calculations involving directed 
numbers into real life contexts. 
Think about temperate or bank 
accounts when unsure

This method relies on you 
being comfortable with 
multiples of your divisor (in 
this case, 6!)!

Number SkillsWhat do I need to be able to do? 
You should be able to: 

Understand properties of addition and •
subtraction 
Understand properties of multiplication and •
division 
Use formal methods of addition and •
subtraction for integers 
Use formal methods of multiplication and •
division for integers 
Add and subtract directed numbers •
Multiply and divide directed numbers •
Understand and use order of operations •
with positive and negative integers

 

Thrumming

tmrw i

F n

I
7

Factors, Multiples 
    and Primes

How to find factors 
 
Be systematic! Always find 
your factor pairs and then 
write them in ascending 
order This way you can be 
sure you’ve not missed any 
out!

Factors 
A number can have many factors!  
 
Example: what are the factors of 12? 

1 x 12 •
2 x 6 •
3 x 4 •

So the factors of 12 are 1, 2, 3, 4, 6, 12

Is 15 a multiple of 3?

5 5 5

As I can share 15 into 3 
equally sized parts, 15 is a 
multiple of 3! 
 
          3 x 5 =15

Key Words 
Multiple: found by multiplying any number by a positive integer •
Factor: integers that multiply together to get another number •
Prime: an integer with only two factors (1 and itself) •
HCF: the highest common factor of two or more numbers •
LCM: the lowest common multiple of two or more numbers •
Product: multiply terms•

       NON-EXAMPLE 
Why is 10 not a multiple of 4? 
 
4 X 2.5 = 10 but 2.5 is not an 
interesting therefore 10 
cannot be a multiple of 4!

Multiples     ‘The multiples of a number make up it’s times table’ 
 
Eg. What are the multiples of 4? 
 
4 x 1, 4 x 2, 4 x 3, 4 x 4 etc.. 
4, 8, 12, 16, 20... 
 
This list never ends!

Square Numbers

What do I need to be able to do? 
You should be able to: 

Understand and use factors •
Understand and use multiples •
Recognise prime numbers •
Recognise square/triangular numbers •
Find common factors, including HCF •
Find common multiples, including LCM •
Express a number as the product of •
it’s prime factors 

They’re called square numbers as, when arranged in an array they make a square!

Triangular Numbers

They’re called triangular numbers as they make a triangle!

If you add two consecutive 
triangular numbers, you get a 
square number!

Square numbers have an odd 
number of factors.

1, 4, 9, 16, 25, 36, 49, 64, 81, 
100, 121, 144, 169, 196, 225...

1, 3, 6, 10, 15, 21, 28, 36, 45, 
55, 66, 78, 91, 105, 120...

Prime Numbers 
 

Always an integer •
Has only two factors; •
1 and itself 

 
Not in any other times 
tables apart from it’s own

2 is the smallest, and 
only even,  prime number

1 is not a prime number 
 
A prime number has 2 
factors, 1 and itself. 1 
only has 1 factor 
(itself/1) therefore it 
isn’t prime!

Product of Prime Factors

Example 1 
Write 12 as a product of it’s prime factors

Both of these trees 
represent the same 
decomposition 

6

12
8

12
2 3

Remember 10 = 2 x 5

2

Using prime factor decomposition. 
If we know that 12 written as a 
product of it’s prime factors, how does 
that help us to write 36 as a product 
of it’s prime factors? 
 
We know 12 x 3 = 36 therefore we 
can multiply our answer by three and 
36 = 2 x 2 x 3 x 3 
     = 2  x 3  
 
What about 120?  
Well 120 is 10 x 12 so we can say 
120 = 2 x 2 x 3 x 10 
      = 2  x 3 x 5 

4

22

2
4 2 63 23

We just multiply all of 
the numbers in the 
Venn diagram together 
to find the LCM!

Lowest Common Multiple (LCM)
Example 1 
What is the LCM of 6 and 8? 
 
6 - 6, 12, 18, 24, 30 
8 - 8, 16, 24, 32, 40 
 
The first time their multiples 
match is 24 therefore: 
  
the LCM of 6 and 8 is 24

Example 2 
What is the LCM of 6 and 8? 

2

2 32 2 2

3

12 = 2 x 2 x 3  
    = 2  x 3

Example 2 
Write 180 as a product of it’s 
prime factors

LCM of 6 and 8 = 3 x 2 x 2 x 2 

                      = 24

180 Highest Common Factor (HCF)

Example 3a 
What is the LCM of 24 and 16?

90 2 Example 1 
What is the HCF of 6 and 8? 
 
6 - 1, 2, 3, 6 
8 - 1, 2, 4, 8 
 
The biggest number which is 
a factor of both 6 and 8 is 
2, therefore 
  
the HCF of 6 and 8 is 2

Example 3a 
What is the HCF of 24 and 16?

24     16 

2

2       12      8 
2        6       4 
2        3       2

2

Choose any factor 
of 24 and 16 (here 
we chose 2!) 
 
then we divide 24 
and 16 by 2! 
 
Then repeat until 
we cannot take out 
any more common 
factors

Example 2 
What is the HCF of 6 and 8? 
 

LCM of 16 and 24 = 2 x 2 x 2 x 3 x 2 
                         = 48 

45

Example 3b 
What is the LCM of 12 and 15?

     12    15 
3    4     5

LCM of 12 and 15 = 3 x 4 x 5 
                         = 60 

3 15

3 5 2

180 = 2 x 2 x 5 x 3 x 3  
    = 2  x 3  x 52 2

As we are looking for 
the highest common 
factor we are looking 
for the factors which 
the two numbers share. 
These can be found in 
the overlap in the Venn 
diagram!Always try to write your final answer in ascending 

order using index notation! HCF of 6 and 8 = 2 

Example 3b 
What is the HCF of 12 and 15?

     12    15 
3    4     5

HCF of 16 and 24 = 2 x 2 x 2 
                         = 8 

HCF of 12 and 15 = 3 

2       12      8 
2        6       4 
2        3       2

24     16 
As we are 
taking out 
common factors 
here, we find 
the HCF by 
multiplying them!
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INDICES
What do I need to be able to do? 
You should be able to: 

Add/subtract with indices •
Multiply expressions with indices •
Divide expressions with indices •
Know the addition law for indices •
Know the subtraction law for indices •
Be familiar with the key results •
Work with negative exponents•

2
3d

4

power/exponent/index

5
coefficient

base

N M + NM

9

2 3

3 
 
 
2 
 
 
1 
 
0 
 
 
-1 
 
 
-2 
 
 
-3

5

Each time I add 
one to the 
power, I 
multiply by 2

24 6

Each time I take 
one from the 
power, I divide 
by 2

Spotting Patterns 
 
2  = 2 x 2 x 2 = 8 
 
2  = 2 x 2 = 4 
 
2  = 2 
 
2  = 1 
 
2  = 
 
2   =    = 
 
2   =    = 

M

Further Examples

49x

Multiply the coefficients 
together and then consider 
the variables!

N

Remember it is best 
practice to write your 
variables in 
alphabetical order!

2

M-N

Remember if there is no 
power written, it is to 
the power of 1 

3

2. 3a x 4a x 2a 
 = 3 x 4 x 2 x a x a x a x a 

 = 24a   

4w x 5z = 4 x 5 x w x z = 20wz1.

3

4

Therefore, 2 to the 
power of 0 is 1. 
Remember anything to 
the power 0 is 1.

1

32

1

3
Don’t forget that if you 
square something, you 
multiply it by itself!

2

3. (t  )  = t  x t 
          = t x t x t x t x t x t 
           
          = t 

If we carry this on, we 
can even say what 2 to 
the power of a negative 
number is!

6

5 x 5 x 5

2

1

6

3

4

4

1

3p  x 4p

5

6p

2

2

d x d x d x d x d

3

2

1

4

d x d

12p5

5

4. 3p  x 4p  ÷ 6p  = 
                 
                         =  
 
                         = 2p 

2
We can even spot that 
2 to the power of -2 is 
the same as 1 over 2 to 
the power of 2 (or 2 
squared!)

2

a  =  √a 

= 5 

1

1

= d

M

3

M

1 1
8 23

6p4
Using the 
subtraction 
law, 5-4=1

Don’t forget 
about the order 
of operations!! 

1
2

1
3 3

a  = ( √a )
N
M M N

HIGHER TIER ONLY 
Work with fractional exponents•

Examples 
 
25  = √25 = 5      8  = √8 = 2 
 

Examples 
 
25  = ( √25) = 5  = 125     

Square and Cube Numbers

FRACTIONAL INDICES 
HIGHER TIER ONLY

3
2 2 3 3

Remember that this 
 
is the same as (25  )

1
2 3

SQUARE NUMBERS 
 
1, 4, 9, 16, 25, 36, 
49, 64, 81, 100, 121, 
144, 169, 196, 225..

Harder Examples 
 
(81x )  = √81x  = 9x 

2

1
2

2 You are 
expected to 
know these!

3
24 3 3

KEY THINGS TO REMEMBER

Addition Law for Indices 
 
         a  x a  = a  

 
 

Examples 
2  x 2  = 2 x 2 x 2 x 2 x 2 = 2  •

 
k  x k  = k x k x k x k x k x k = k   •

When working with indices, it is helpful to know your square and cube numbers! 

4

a = 1
0

CUBE NUMBERS 
 
1, 8, 27, 81, 125, 
216, 343, 512...

2 6(9c )  = ( √9c  ) = (3c )  = 27c 
Remember this 
means we cube 
EVERYTHING inside 
the brackets

-m 1
a   = Ma

(32f  )  = ( √32f  )  =(2f )  =  8f  20 EXAMPLE 33 NEGATIVE FRACTIONAL INDICES 
HIGHER TIER ONLY

2055 3 34 12

HIGHER TIER ONLYEXAMPLE 2 2
9 - 3

It is really helpful to 
know the powers 
of 2; 
2 
4 
8 
16 
32 ...

3

- 3EXAMPLE 1 
 
8  =   
    
    = 

1
Remember 
this is the 
same as 
 
(25  )

2 125   = 
 
 
       = 

11

Refer to the ladder 
on the right if you’re 
struggling to spot 
the patterns!

- 3
Remember this 
means the 
cube root of 8!

1
2

1
2 3

= 
125
1

1 = 
1

(7x )
3 2

X = 49x
= 

(343x )   ÷ x

Remember instead of 
dividing by x cubed, we 
can multiply by the 
reciprocal

Don’t forget 
the order of 
operations!

=  

Subtraction Law for Indices 
 
           a  ÷ a  = a  
 
Examples 
 
5 ÷ 5 =               d ÷ d =      
                            
       
 

Key Words 
Base: the number that gets multiplied by a power •
Power: the number of times the number is used in a multiplication. •
Exponent: power (see above) •
Index: power (see above) •
Coefficient: a number used to multiply a variable •
Variable: a letter which represents an unknown number •
Commutative: changing the order of the operations doesn’t change the •

result 
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Representing Fractions Equivalent Fractions

4

4
0

4

1

numerator

7

2
3

We say ‘three quarters’ or ‘three out of four’

If the numerator and denominator 
have the same multiplier, they are 
equivalent

6

=

9 
 
 
 

75%

denominator x2

4

=

6

All of these show 

Mixed Numbers and Improper Fractions

3
4

1
4

2

=

9

=
5 25

+

x5

2
3

6

3

8 8

1
7

Fractions can represent 
more than one whole. 
 

7

x5

35 x2

9

12

2

Common multiples 

2 41 The denominator tells us how 
many parts make up one whole

3 ÷ 4

Simplifying Fractions 

=

÷2 ÷2

10

1

2

Sometimes a 
picture can help 
to visualise the 
problem

8

13

20 1 9
This tells us that one whole is 
made up of 5 parts. We have 9 
parts, so we can make one 
whole plus 4 parts

5

28

2

7

=

3

1

÷2

4
4
12

3

2
2
6

+

1
3= =

3

÷2÷2

10

Once you cannot find a 
common factor, the fraction 
is fully simplified

4

You must always simplify you fractions if you can

÷12
Both ways get us 
to the right 
answer, just one 
tales a bit longer!

=

10
7

1 4 48

Common denominators

This fraction is fully simplified 
as 7 and 10 have no common 
factors. We can say that 7 
and 10 are COPRIME.

4

Adding/Subtracting Fractions

63

HCF of 2 and 4 is 2 so to 
fully simplify the fraction by 
dividing the numerator and 
denominator by 2.

=1

7

5 5
=

10

5 4 1
8

9

3 
 

10

÷12

Two fractions are equivalent if they 
represent the same quantity

Each of these diagrams 
represents an equivalent amount. 
 
They all show ‘2 out of every 3’ 
or 

8
3-

Remember that the 
denominator doesn’t change

1 3 + 1010 5 12
-+ 10 4

1 1 2+

63

2 3

4
10 is a multiple of 5 
(5 x 2) so, using 
equivalent fractions 
we can say:

12 is a multiple of 4 
(4 x 3) so, using 
equivalent fractions 
we can say:

+

=

6
Here, we know that 2 and 3 share 
a common multiple of 6, so we can 
say: 2

6

41
2

3

=

6
=

=

and

1
87

=

10

4 and 10 have a 
common factor 
(2)!

2

We can just subtract 4 from 5!

5=

3 6

63

5 =

You must always fully  
simplify you fractions

6 1 7
10 10+ =

10 
 

3
4 =

9
12

9 1 8
12

Different denominators

12 12
- =

10
2

Remember you 
must always fully 
simplify your 
fractions!

3 6=

3

=

6

3

4+ 1 = 6+

4=
3

6 Simplify

1 3=

6

We need to give 
our answer as a 
mixed number 1

Adding/Subtracting Fractions

1 3+ We need to find a 
common denominator 
using equivalent fractions  

3 2 =
9 22+ =

31
5 4 3+ 33 33 3311

3
41 2

1
+ 2

Method 2Method 1

Adding/Subtracting Mixed Numbers

3
11

2
3 = 2233

the LCM of 3 and 11 is 
33, so our equivalent 
fractions are;  

= 33
9 +

1 We have three ‘wholes’ 4
3 1

1 4 = 7=
4

1

3

++ =4 2 =2 5    10== 2
5 20 + 4+5 45 73 =

3 2
+ So we have:

2    4 

+ 7 Let’s convert 
it to a mixed 
number

63 4 4

15 19
10+ 17

3
1

=
=

5
1

Remember you can find the LCM of7 and 
9 by listing their multiples; 
7 , 14, 21, 28, 35, 42, 49, 56, 63, 70 
9, 18, 27, 36, 45, 54, 63, 72,

4 20 20
4 3 1+ = 41
1

1
4=

4

4
4 =

4
How many times does 4 go into 17? 
4, 8, 12, 16, 20  
4 with a remainder of 1

FRACTIONS 1What do I need to be able to do? 
You should be able to: 

Understand different representations of •
fractions 
Fully simplify fractions •
Recognise and find equivalent fractions •
Convert between mixed numbers and •
improper fractions 
Add/subtract any fractions •
Add/subtract mixed numbers •

 

Key Words 
Numerator: the top number of a fraction •
Denominator: the bottom number of a fraction •
Equivalent: of equal value •
Mixed Number: a number with an integer and a proper fraction •
Improper Fraction: a fraction where the numerator is larger •
than the denominator 
Coprime: two numbers which share no common factors (except 1)•

÷2

8

Adding/Subtracting Fractions

1
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FRACTIONS 2

£50£50£50

£10.50£10.50£10.50

What do I need to be able to do? 
You should be able to: 

Multiply unit fractions •
Multiply non-unit fractions •
Use cross-cancelling to simplify fractions •
before multiplying  
Divide integers by fractions •
Divide fractions by fractions •
Find fractions of amounts •
Use a given fraction to find the whole •
Find the reciprocal of an integer/fraction •

 
 
 

Key Words 
Numerator: the top number of a fraction •
Denominator: the bottom number of a fraction •
Unit fraction: a fraction with a numerator of one •
Commutative: changing the order of the operations doesn’t •
change the result 
Reciprocal: the reciprocal of a number is 1 divided by the number •
Coprime: two numbers which share no common factors (except 1) •

1
X

2
1

“One half of one third” 2
3

2

Split into thirds

4

=

Split in half

Example 2

1

5 14 =X

6

5 x 14

5
= 

“two thirds of two fifths”

70

See cross-cancelling 
for a quicker method!

3

Cross Cancelling Method

15X

2

Another way to think of it:

3 
6 
 

Example 3

Two parts out of 
three parts on two 
out of five rows

7 15 7 x 15 105
= 2

3
Remember to simplify 
where possible!

1
3

x1 1
2

3
2

7 
3

x
6

= =
7

= 3
1
2

7 x 4
7=

This method means that 
we do not need to simplify 
our answer as it should be 
fully simplified already!

6 and 3 both have a 
common factor of 3, so 
we can divide both by 3!

1

2

=

Multiplying any fractions
Example 1

2
5
9

18
25

1
x

51

2
21

this becomes

2 21

2

=

Example 2

15
27

x

x 36
45

1

3

4

5

3

1 x 4 4

this becomes

Multiplying unit fractions

1
Remember; 
Multiply the numerators then 
multiply the denominators

3 x 3 = 95

1 Think of this as ‘how any 
times does a third go into 3?’3

there are three thirds in one whole, 
so there are 9 thirds in 3 wholes

Dividing integers by a unit fraction Reciprocals A number multiplied by its 
reciprocal is always 1

2 x
1

=

5 x 1
5 = 1

2 1

1
The reciprocal of a is 

1

a

aDividing by a fraction,      , 
is the same as multiplying 
by its’ reciprocal, a. 
 
Example: 

1
3 = 9

Example 1

2 5
Example 1

7

Example 2

5
3 x 3 = 9

2 x

÷ ÷3

3

12
25
18

7
5 x

2 x 7

18
31

25
5

3 x 5

Dividing Fractions

12

14

2

15

5
1 x 3
2 x 5

3
10

3 ÷  

1
2 
 
 

“Share 10 into 2 equal parts” 
 
 

5 5

Find    of 10 

10

3 ÷

£10.50 £10.50 £10.50 £10.50 £10.50 £10.50 £10.50

7
£105 ÷ 10 = £10.50

7 x £10.50 = £73.50

Finding Fractions of Amounts Reverse Fractions of Amounts

3
4

= £73.50 

15

5 5 5 5

The original number was 20

of a number is 15. What is the number?

2
of a number is 16. What is     of the number?3

16

If 3 parts = 15, then 
one part must = 5

4

If 2 parts = 16, then 
one part must = 8

88 8

3

3
The number is 8 x3 = 24. So what is    of 24?4

6 6 6
One quarter is 6

6

3 x 6 = 18 = 18

Find     of £105
discountsale price

Worded problem 
 
A TV is on sale for 2/5 off the price. It now 
costs £150. How much did it cost originally?  
 
 
 

£150

£50£50

So the original price of the TV was 
5 x £50 = £250 

 

 

 
 

 
 

my e

wi

µ dof Lao

as my
big

1 I

I 1 I 1
xof duo
of duo
of duo

Decimals

ones

“Three million, two hundred and forty seven 
thousand, three hundred and fifty one point 
one four five”                                                                                                                                                         

tenths hundredths

Inequalities

1 one, 3 tenths and 4 hundredths
1 + 0.1 + 0.1 + 0.1 + 0.01 + 0.01 + 0.01 + 0.01

= 1 + 0.3 + 0.04 
= 1.34

We say “one point 
three four” Examples 

 
5 > 3         5 is greater than 3 
 
2 + 2 = 4       2+2 is equal to 4 
 
5 - 3 x 2 ≠ 4    5-3x2 is not equal to 4 
 
x ≤ 3    x is less than or equal to 3

We can 
clearly 
see that 
1.66>1.6

}

> greater than 

< less than 
≥ greater than or equal  to 
≤ less than or equal to 

= equal to 
≠ not equal to 

Method 2:

ones

ones tenths

tenths hundredths

hundredths

1

1

6

6 6

Same 
amount 
of units 

Same 
amount of 
tenths

1.66 has 6 
more 
hundredths 
than 1.6

Therefore 1.66>1.6

3 2 4 7 3 5 1 .1  4 5

Example  WHICH IS BIGGER, 0.304 or 0.034? 

We call this 0 a place holderBy looking, we can see that 
0.304 > 0.034 as it has 3 
tenths compared to 0 

Decimal intervals on a number line

10.25 0.5 0.750 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0 0.10.02 0.04 0.06 0.08 1

1

1.2 1.4 1.6 321.8 2.2 2.4 2.6 2.8

Adding Decimals

Ordering DecimalsDecimal Place ValuePlace Value 
 
 

Method 1: 
 
Compare both 
numbers with the 
same number of 
decimal places 
 
1.60 
1.66

Example 
WHICH IS BIGGER, 1.6 OR 1.66?

Visual Prompt

12.58+9.63
Multiplying Decimals

1   2      5   8

Related Calculations
Formal written method: 
 
           T    U    Tths   Hths 
          
 
 
 

12.5 x 3.42
You can use any method to 
multiply but this way is very 
clear and fun!

What do I need to be able to do? 
You should be able to: 

Understand place value and the number •
system 
Read and write decimal numbers •
Order decimals of any size •
Use inequality symbols •
Add and subtract decimals •
Multiply and divide decimals •
Use related calculations to find the •
answers to questions 

 
 
 

T

1   2      5   8

Tths Hths

    9      6   3

U If I know that 5 x 2 = 10, what is 0.5 x 2?

2   2      2   1
111

T U HthsTths

We can only fit 10 in each box 
and then we carry the rest

T U Tths Hths

22.21

1 2

Tths = tenths 
Hths = hundredths

5

Subtracting Decimals

3

Dividing Decimals

4

2

1

 
 
           T    U    Tths   Hths 
          
 
 
 

5
2

Formal Written Method

0
1

2 0

0
6

0
3

0
4

0

0
8

0
4

1

07

1

5
2

4

1

3

= 42.75

5   x   2  =  10 
0.5 x   2  = 1

Example 1

Example 2

Worded Problem 
 
I have a £10 note and spent 
£4.27 on sweets. How much 
do I have left?

4

19 x 900 = 17100 
19 x 90 = 1710 
19 x 9 = 171 
19 x 0.09 = 1.71 
19 x 0.0009  = 0.171

90 ÷ 10 = 90 therefore we 
need to divide 1710 by 10!  

÷ 100

8
1

EXAMPLES Key Points 
 

Keep the values •
in proportion.  
If you are stuck •
with a division, 
write it as a 
fraction and 
simplify that

2   24

2   69 Multiply both values until the divisor becomes an integer

1    0      0    0

Related calculations to  

6 x 8 = 48 
 
0.6 x8 = 4.8 
0.6 x 0.8 = 0.48 
48 ÷ 8 = 6 
4.8 ÷ 0.6 = 8  

4     2     7

Key Words 
Place Value: the value of a digit depending on its place in a number •
Place Holder: we use 0 as a place holder to show there are •
none of a particular place in a number 
Integer: a whole number that is positive or negative •
Decimal: a number with a decimal point used to separate ones, •
tenths, hundredths etc... 
Inequality: compares two values and indicates which is larger•

9 9 9

5     7    3

Method 1 
0.12 ÷ 0.003 
1.2 ÷ 0.03 
12 ÷ 0.3 
120 ÷3 

Method 2
Remember that a divide sign is just an empty fraction!

0.12
0.003

= 40

Which we can rewrite as

3 = 40
120

0.12 ÷ 0.003 becomes 

£5.73 left

The place holder is very important in division. 
 
All of these give the same solution: 
 

1.5 ÷ 0.05    15 ÷ 0.5    150 ÷ 5
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PERCENTAGES

5 years
5

Percentage of an Amount
It is helpful to remember the relationships 
between some percentages to help 
speed up the process!300

300 shared into 10 
equal parts (300 ÷ 10)

Percentage Increase/Decrease

÷10
30 30 30 30 30 30 30 3030 30

100% of 300 = 300 
10% of 300 = 30

Find 10% of 300

÷10

÷10
÷10

x3 x3

24 24 2424 24 24 24 24 24 24

Finding 10% is 
always a good 
place to start!

Find 30% of 240 Find 81% of 480

100% of 480 = 480 
10% of 480 = 48 
80% of 480 = 384 

81% of 480 = 388.8

80% + 1% = 81% so 
we need to add 4.8 
and 384;

50% is half of 100%. To find 50% of something, we can 
divide it by 2. 
 
25% is a quarter of 100%. To find 25% of something, 
we can divide it by 4. 
 
10% is one tenth of 100%. To find 10% of something, we 
can divide it by 10. 
 
20% is one fifth of 100%. To find 20% of something, 
we can divide it by 5.

100%

50% 50%

25% 25% 25%25%

20% 20% 20% 20% 20%

10%

10%
10%

10%
10%

10%
10%
10%

10%

10%

Multipliers

A useful one to remember: 
12.5% is one eighth of 100% 
(as it is half of 25%)

100% of 240 = 240 
10% of 240 = 24 
30% of 240 = 72 

12% increase means 
we have  112% of the 
original price. So we 
are now finding 112% 
of £400

Method 1 Method 2

We need to find 12% 
of £400  
 

100% of £400 = £400 
10% of £400 = £40 
2% of £400 = £8 
 

12% of £400 = £48 

We are increasing by 
12%, so adding 12% on. 
£400 + £48 = £448 

Helpful Percentages

Key Words 
Percent: parts per hundred •
Simple Interest: interest calculated as a percent of the original amount •
Compound Interest: interest calculated on the amount borrowed plus •
the previous interest 
Multiplier: the number that you are multiplying by •
Increase: make bigger •
Decrease: make smaller •

100% of £400 = £400 
10% of £400 = £40 
2% of £400 = £8 
 

112% of £400 = 
£448 

Percentage Change 
What multiplier wold 
represent an 
increase of 15%? 
 
We are finding 100%
+15%, so 115%. 
 
As a decimal this is 
1.15

What multiplier wold 
represent an decrease 
of 15%? 
 
We are finding 100%- 
15%, so 85%. 
 
As a decimal this is 
0.85

Difference in value

Simple Interest

Original value

Compound Interest

x100
Expressing One Number as a 
Percentage of Another 

£200

An antique clock has increased in value by 12%. If it’s 
original price was £400, what is the new price?

£125

£75
Amount lost

}} Profit 

£216,000
£180,000

75
200 x 100 = 37.5%

x 100 = 20%180,000

Profit = £216,000 - £180,000 

         = £36,000 

36,000

12

20 100

60 = 60%

37 out of 50 people in a class are Manchester 
United fans What percentage of the class 
support Manchester United? 

37 74
100

=

Equivalent fractions

50 =
Equivalent fractions

Express 12 as a percentage of 20 
I bought a phone for £200. 
A year later it sold for 
£125. What was the % 
loss? 

Finding the Original

= 74%

60% of a number is 48. 
What is the number?

100% of 480 = 480 
10% of 480 = 48 
1% of 480 = 4.8 

24 x 3 = 72

A bar model to help visualise it:

I bought a house for 
£180,000. I sold it for 
£216,000. What was the 
% profit? 

A pair of shoes are on 
sale for 87.5% off. The 
sale price is £49.50, how 
much did they cost 
originally?  

 
 

60% of x = 48 
10% of x = 8 
100% of x = 80 

What do I need to be able to do? 
You should be able to: 

Find percentages of amounts •
Increase or decrease by a percentage •
Find percentage change •
Find the original amount. •
Express one number as a fraction of •
another 
Increase or decrease using multipliers •
Work with simple interest •
Work with compound interest•

I put £1000 in a bank account. It earns simple 
interest of 10% per year. How much will be in 
the account after 5 years?

87.5% off means we 
are left with 12.5%. So 
12.5% = £49.50,

I put £1000 in a bank account. It earns 
compound interest of 10% per year. How much 
will be in the account after 5 years?

INTEREST: 
Simple interest means we calculate the interest 
the initial amount will earn and add that amount 
on each year 
 

10% of £1000 = £100. 
 
So each year, the 
account will gain £100 
interest.

INTEREST: 
Compound interest means we work out the interest each year 
and the original amount plus any interest in the account. 
 

10% of £1000 = £100. •
So after year 1, the account will have £1100. 

10% of £1100 = £110 •
So after year 2, the amount is £1210 etc... 

A bar model to help visualise it:

12.5% of x = £49.50 
25% of x = £99 
100% of x = £396 

8 8 8

48

8 8 8 8 8 8 8

As a quick sense check, our answer should be BIGGER 
than 48! Always make sure you look back at your 
answer and make sure it makes sense.

£1000 + (£100 x 5) 

= £1500

5 years

If we are increasing by 10%each time, this is 
the same as finding 110% of the amount, or 
multiplying by 1.1 (see multipliers). So another 
way we can work this out is: 
£1000 x 1.1 x 1.1 x 1.1 x 1.1 x 1.1  
 
Or £1000 x 1.1   = £1610.51 I know which account I’d go for!

 
 
 

 
 
 

 
 
 

on 7
my

g CF
ra

my
7 e Mf

Mgc L
mj

FDP EQUIVALENCE
Key Words 

Percent: parts per hundred •
Fraction: how many parts out of a whole •
Decimal: a number with a decimal point used to separate ones, •
tenths, hundredths etc... 
Tenth: one whole split into 10 parts •
Equivalent: of equal value •
Recurring decimal: a decimal number with a digit that repeats forever •

What do I need to be able to do? 
You should be able to: 

Convert fluently between fractions, •
decimals and percentages 
Order fractions, decimals and •
percentages 
Know the key FDP equivalences•

HIGHER TIER ONLY 
Covert recurring decimals into fractions•

Percentages to Decimals
Convert 37% to a fraction 
Remember this means 37 out of 100. We can 
write this as

123% = 1.25 
0.1% = 0.001

This is fully simplified!
100
37

3

Recurring Decimals to Fractions 
HIGHER TIER ONLY

25
12
100

17
20

Fractions to Percentages

85
100

123% =     =
123
100 1

23
100

Decimals to Fractions

Percentage → Fraction, 
write over 100 and then simplify

Fractions to Decimals

Convert 37% to a decimal 
Remember this means 37 out of 100 or 37 
hundredths. If1 hundredth is 0.01, 37 
hundredths would be 0.37

Decimals to Percentages

12% = 0.12 
85% = 0.85 

Percentage → Decimal, ÷100

Convert 0.63 to a fraction 
0.63 is equal to 6 tenths plus 3 hundredths or 
63 hundredths. We can write this as 63

100

0.535 = 53.5% 
2.13 = 213% 

12% =     = 
 
85% =     = 

Always make sure 
that you fully 
simplify your 
fraction!Convert 0.63 to a percentage 

0.63 is equal to 6 tenths plus 3 hundredths or 
63 hundredths. So 0.63 =63%

0.23 = 23% 
0.02 = 2% 

23
1000.23 =      

 
0.02 =      =       

0.535 =      =       
535 107

2 1
1000 200

Decimal → Percentage, x100
100 50

Here we have 5 tenths, 3 hundredths 
and 5 thousandths or 535 thousandths

Example (ONE RECURRING DIGIT) 
 
Convert 0.3 to a fraction

3.333... - 0.333.. = 3

x    = 0.3333... 
10x = 3.3333... 
 
9x   = 3     

Ordering FDP

22
Convert     to a decimal 
 
Remember a divide symbol is an empty fraction, 
so this is the same as 2 ÷ 5

Convert     to a percentage 
 
Here we need to be confident with equivalent 
fractions. We know percent means out of 100 
so we need to find an equivalent fraction with a 
denominator of 100.

5 5

= 0.4
0 4

5 22  .  0 
Remember 
  
     = 0.1  = 0.25  = 0.5

1
2

1
10

1 = =
4

40%
5 1002

40

3
9 3

1

Key FDP Equivalences

x =      =

Remember ascending 
means from smallest 
to largest

10x - x = 9x

→

1

x = 

Put in ascending order 
0.3,    , 0.303, 35%,  

35
99

3

x      = 0.353535... 
100x = 35.353535... 
 
99x   = 35      

→

31
25.555.. -2.55.. = 23

100 You are 
expected to 
know some of 
the key FDP 
equivalences 
without working 
them out

x      = 0.255555... 
10x   = 2.5555555... 
100x = 25.55555 
 
90x   = 23     

Choose a form to compare them in, here 1.
let’s choose to compare them as decimals

0.3, 0.3, 0.303, 0.35, 0.31
0.3, 0.303, 0.31, 0.3, 0.352.    Put them in ascending order: 

 
3.    Convert them back to their original form 

0.3, 0.303,    ,    , 35%
131
3100 

→ x = 23
90

Here, we cannot just take 
2.555 away from 0.255 as we 
will not reduce it to an integer

100x -10x = 90x

Example 
 
Convert 0.25 to a fraction

Because we have two 
digits that are repeating, 
we need to multiply it 
by100!

Example (TWO RECURRING DIGITS) 
 
Convert 0.35 to a fraction

I want to make 0.53 of this big square 
orange. 
 
So I want to make 53 hundredths orange. 
This is the same as 53% or  

100
53

Here are 100 squares. I have 17 yellow squares. 
 
The fraction of yellow squares is 
 
The percentage of yellow squares is 17% 

100
17

Percentages to Fractions Visual aids

Sometimes, it can be helpful to draw a diagram to help 
understand what is happening. 
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Key Words 
• Significant Figure: the digits in a number which are significant to 

the size of the number 
• Error Interval: The range of values a number could have taken 

before rounding 
• Estimation: finding a number close to the right answer 
• Lower Bound: the smallest number that would round up to the 

estimated value 
• Upper Bound: the smallest value that would round up to the next 

estimated value

What do I need to be able to do? 
You should be able to : 
• Round numbers to an appropriate 

accuracy 
• Truncate numbers to an appropriate 

accuracy 
• Use inequality notation to identify the 

error interval due to rounding 
• Estimate the value of a calculation 

HIGHER TIER ONLY 
• Find the greatest and least possible 

value of a calculation

Round to Decimal Places Round to Significant Figures

Round to Powers of 10

Truncation Error Intervals

Place Value

Estimating Calculations Using Error Intervals in Calculations
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Estimation

3 2 4 7 3 5 1 .1  4 5

“Three million, two 
hundred and forty 
seven thousand, three 
hundred and fifty one 
point one four five”                                                                                                                                                         

2740 2750 2700 2800 2000 3000

2745 to the nearest 1002745 to the nearest 10 2745 to the nearest 1000

2745

If the number is half way between both, we 
round up 
 
 

2745 2745

Look at the digit in the ‘tens column’, here we have 
a 4. Therefore we round down to 2700

Look at the digit in the ‘hundreds column’, here we 
have a 7. Therefore we round up to 3000.

“To 1 dp” means to one number after the decimal  
“To 2 dp” means to two numbers after the decimal Start counting as soon as you get to a non-zero digit

Method 2Method 1 Rounding to 1 significant figure (1 sf) 
Round 1394 to 1 sf= 1000 
Round 265 to 1 sf = 300 
Round 32 to 1 sf = 30 
Round 1.87 to 1 sf = 2 
Round 0.439 to 1 sf = 0.4 
Round 0.008722 to 1 sf = 0.009 
Round 0.0005043 to 1 sf = 0.0005 

7.4

Rounding to 2 significant figures (2 sf) 
Round 1394 to 2 sf= 1400 
Round 265 to 2 sf = 270 
Round 32 to 2 sf = 32 
Round 1.87 to 2 sf = 1.9 
Round 0.439 to 2 sf = 0.44 
Round 0.008722 to 2 sf = 0.0087 
Round 0.0005043 to 2 sf = 0.00050 

7.46582 7.5

7.46

Round 7.46582 to 1 dp

7.46582

Round 7.46582 to 2 dp

Round 7.46582 to 1 dp

7.4 6582 6, so we round up to 
7.5

Round 7.46582 to 2 dp

7.46 582 5, so we round up to 
7.477.47

Truncate 3.828 to 1 significant figure  

Truncate 3.828 to 1 decimal place 
3 .828

X We ignore any digits after the 
first significant figure . So the 
answer is 3.

If a number has been rounded, it is important to consider what possible values the exact value could have been. If we have a 
puppy that weighs 4kg to the nearest kg, it could actually weigh anything from 3.5kg to 4.5kg! To describe all the possible values 
that a rounded number could be, we use upper and lower bounds

3. 8 28

Truncate 3.828 to 2 decimal places 

We ignore any digits after the 
first decimal place. So the answer 
is 3.8

X Truncate 3.828 to 3 significant figures  
A number was rounded to 3 decimal places 
to leave 0.673. What could the number be? 

We ignore any digits after the third 
significant figure . So the answer is 3.82. 
Again notice that if we were to round 
this to 3 sf, the answer would be 3.83!

3. 82 8

X3.82 8 34cm 35cm 36cm 0.672 0.674

 

0.673

The speed of a train is 230 km/h 
truncated to 2 significant figures. What 
was the range for the true value of the 
speed?  

We ignore any digits after the 
second decimal place. So the answer 
is 3.82. Notice that if we were to 
round 2.828 to 2 decimal places, we 
could get a different answer (3.83).

A plant is 35cm tall, rounded to the nearest 
cm, what was the shortest and tallest 
height of the plant? 

240

X Truncate 0.0037281 to 3 significant figures  
34.5cm 0.6725

As soon as we get to 0.6725, 
we round up to 0.673 so this is 
the smallest possible value

0.00372 81 

35.5cm

0.00372

0.6735

34.5cm < height < 35.5cm

As soon as we get to 34.5, we 
round up to 35cm so this is the 
smallest possible value

Estimate the value of 28 x 48 
 
If we round both to 1 sf, this 
gives; 
30 x 50 = 1500 
 
Therefore 28 x 48 ≈ 1500

As soon as we get to 35.5, we 
round up to 36cm so the largest 
possible value is 35.4999

As soon as we get to 0.6735, we 
round up to 0.674 so the largest 
possible value is 0.6734999

0.6725 < x < 0.6735

235

Estimate the value of 
 
 
We can estimate that (4.2 x 2.4) is 
approximately equal to 4 x 2 (8) 
 
Now to deal with √5!. We know that 4 is 
a square number and it is close to 5 so 
we can say that √5 is  approximately 
equal to √4 (2). 
 
The sum becomes  

230

230 < speed < 240

Anything which 
starts with 23_ will 
be truncated to 230!

(4 x 2)

HIGHER TIER ONLY

√4

2

Error Interval for A: 29.5 < A < 30.5 
Error Interval for B: 11.45 < B < 11.55 
Error Interval for C: 250 < C < 350

= 32

 so                   ≈ 32

Estimate the value of 
(59.3 ÷ 12.09) + 23.4 
 
We can approximate this sum 
to be (60 ÷ 12) + 20 = 25 
 
Therefore, 
(59.3 ÷ 12.09) + 23.4 ≈ 25

Therefore, the maximum weight of 
5 bags of peas = 5 x 705 = 3525g

= 705g

690 700 710

A bag of peas has a mass of 700g 
(to the nearest 10g). Find the 
maximum mass of 5 bags of peas.

Maximum weight of one bag of peas:

A = 30 (to the nearest whole number) 
B = 11.5 (to the nearest 1 decimal place) 
C = 300 (to the nearest 1 significant figure) 
 
 
 
 
Calculate the maximum value of A + B 
UB of A + UB of B : 30.5+11.55 = 42.05 
 
Calculate the minimum value of A x C 
LB of A x LB of C: 29.5 x 250 = 7375 
 
Calculate the maximum value of C ÷ B 
UB of C ÷ LB of B = 350 ÷ 11.45 = 30.7 (2dp) 

695 705

Key Words 
• Length: the distance from one point to another 
• Mass: a measure of how much matter is in an object 
• Capacity: the amount an object can contain (usually liquids) 
• Volume: the amount of 3-dimensional space an object takes up 
• Convert: change a value or expression from one value to another 
• Unit: any measurement that there is one of 
• Imperial: a system of weights and measures originally developed in England 

• Metric: a system of measuring that replaced the imperial system to 
fall in line with the rest of Europe 

• Compound Units: units which require two types of measurement

What do I need to be able to do? 
You should be able to : 
• Recognise metric measures 
• Convert metric measures 
• Calculate with metric measures 
• Convert between units of time 
• Understand compound measures 
• Work out compound units

Length

Metric Units

Imperial Units

Mass

Volume

Time

Compound Measures
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UNIT CONVERSIONS 
 

2

N = newtons

40

The average height 
of a man is 2m 

The average 
weight of a 6 
week old puppy 
is 3kg 

Length 
Millimetres (mm) •
Centimetres (cm) •
Metres (m) •
Kilometres (km) •

Mass 
Grams (g) •
Kilograms (kg) •
Tonnes (t) •

The average 
capacity of a 
water bottle is 
500ml 

÷100

Capacity 
Millilitre (ml) •
Litre (l)•

cm m km x100

Convert 28400mm to km

1 mile ≈ 1.6km  

28400mm = 2840cm 
 
2840cm = 28.4 
 
28.4 = 0.0284km

x10 x100

1 foot = 12 inches 

Length

x10

1 inch ≈ 2.5cm 

SPEED = 75km/h 

‘’ - inches 
‘ - feet

It is always helpful to break it up into 
stages. You could, of course, do this in one 
step! 

÷100

1 stone = 14 pounds 

÷10
Convert 1.23m to mm

mm
÷10 ÷1000

10mm = 1cm 
100cm = 1m 
1000m = 1km

Capacity

Mass

REMEMBER!

Example 1 Example 2

DISTANCE

1 ounce ≈ 28g 

1.23m = 123cm 
 
123cm = 1230mm

x1000

÷1000

One parcel weighs 280g, 
how much will 12 weigh? 
Leave your answer in kgs.

1 pound = 16 ounces 
t

÷1000

kg
x1000

Convert 1.458t to g Convert 15600 to kg

1.458t = 1458kg 
 
1458kg = 1458000glb - pounds 

oz - ounces 
st - stone

1 pint ≈ 568ml 

÷1000

x1000 x1000
x1000

15600g = 15.6kg 
 

280g x 12 = 
3360g

3360g = 3.36kg

0.2

 
1 gallon = 8 pints 

In your exam, you will be given the 
conversion from metric to imperial 
if needed but it’s always useful to 
be familiar with them!

ALWAYS make sure you check back 
to ensure you’ve used the right units.

g

÷1000

1000g = 1kg 
1000kg = 1t 

REMEMBER!

Example 1 Example 2 Example 3

Example 2

Remember: 
60 seconds = 1 minute 
60 minutes = 1 hour 
24 hours = 1 day 
7 days = 1 week

Example 1 Example 3

l

Convert 5000ml to 
litres 
 
1000ml = 1 litre 
5000ml = 5 litres

Convert 12.57l to ml 
 
we multiply by 1000, 
so 
 
12.57l = 12570ml

I need 10l of water. I can only 
buy 300ml bottles. How many 
bottles do I need to buy? 

ml

÷1000

10l = 10,000ml

DON’T FORGET; 15 minutes is 
often referred to as a quarter 
of an hour (as 15 is a quarter 
of 60) and 30 minutes is 
referred to as half an hour. 

10,000 ÷ 300 = 33.333... 
 
So we need 33.333.. bottles, 
but we can’t buy 0.33 of a 
bottle! So we need to buy 
334! 

x1000

1000ml = 1 L REMEMBER! 5 litres don’t forget to add 
a 0 place holder!

Density, Mass, Volume Pressure, Force, Area

Example 1 Example 2
Convert 3.4 days to hours Reece finishes a sudoku 

puzzle in 354 seconds. Daniel 
takes 5 minutes and 20 
seconds. Who finished the 
quickest, and by how long?

Speed, Distance, Time

Step 1

Density is a way of looking                
at the amount of mass           
contained in a certain volume 
 
The standard units are kg/m  or g/cm

1 day = 24 hours, so 
3 days = 72 hours

A car travels 200m in 30 
minutes, calculate its speed 
in mph

3 3

Pressure indicates 
the amount of force 
being exerted per 
unit area 
 

200m in 30 mins 
400m in 60 mins

x2 x2
3

400mph 3

The density of air is 1.3kg/m  . 
Calculate the mass of a balloon which 
holds 0.0035m  of air.REECE - 354 seconds 

 
60 seconds = 1 minute 
300 seconds = 5 minutes 
 
REECE - 5 mins 54 seconds 
 
DANIEL finished 34 seconds 
quicker

Step 2
It takes Ryan 12 minutes to travel 15km, 
what is his average speed in km/h?

FORCE
0.4 of a day, think of this 
as    of a day. 
  of a day = 2.4 hours 
  of a day = 9.6 hours

MASS = DENSITY X VOLUME 
MASS = 1.3 x 0.0035 
MASS = 0.00455kg

PRESSURE=  
 
PRESSURE = 
 
PRESSURE = 5N/cm 

4
AREA

10

1
10
4
10 TIME

So 3.4 days = 81.6 hours 

SPEED = 
notice this says km/h. Our 
time is in minutes right 
now! 12 minutes is 02 of 
an hour, so instead of 12 
mins, we write time as 
0.2 hours

15
SPEED = 

we know the units must be kg as 
the density is given in kg/m 

3

200

2

A box is placed on a table an 
exerts a force of 200N on an 
area of 40cm . Find the pressure. 
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Key Words 
Standard Form: a system of writing very big or small numbers 
Commutative: changing the order of operations doesn’t change 
the result 
Base: the number that gets multiplied by a power 
Power: the number of times the number is used in a 
multiplication 
Index: power (see above) 
Exponent: power (see above) 
Negative: a value below zero

What do I need to be able to do? 
You should be able to : 
• Write numbers in standard form 
• Convert numbers written in 

standard form to ordinary 
numbers 

• Order numbers in standard form 
• Add/subtract numbers in 

standard form 
• Multiply/divide numbers in 

standard form 
• Use a calculator when working 

with standard form

Index Laws Recap

Converting ordinary numbers into standard form Converting standard form into ordinary numbers

Ordering Numbers in Standard Form

Using a Calculator

Adding and Subtracting Numbers in 
Standard Form

Multiplying and Dividing Numbers in 
Standard Form
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STANDARD FORM 

Any integer 

 
A x 10  
 

Examples Example 1 
 
2 x 10 
 
= 2 x 10 x 10 x 10 
 
= 2000

Example 2 
 
4.12 x 10 
 
= 4.12 x 10 x 10 
 
= 412

700 
 
 
 
= 7 x 10

0.00034 
 
 
 
= 3.4 x 10

3
N  
 

Non-Examples 

 

= 7 x 10 x 10 

2 

 

= 1.25 x 10 x 10 x 10 x 10 

2 

2

must be between 1 and 10 

12 x 10  = 1200 
 

Any number 
between 1 and 10  
 

Remember a negative power 
doesn’t make the answer negative, 
just closer to 0! 

2 4 -4 

3 
 
 
2 
 
 
1 
 
0 
 
 
-1 
 
 
-2 
 
 
-3

 
10  = 10 x 10 x 10 = 1000 
 
10  = 10 x 10 = 100 
 
10  = 10 
 
10  = 1 
 
10 = 
 
10  =    = 
 
10  =    = 

0.9 

1.84 x 10  = 14.62 
 

must be 
between 1 
and 10!

3

must be 
an 
integer!

3

Therefore, 10 to the 
power of 0 is 1. 
Remember anything to 
the power 0 is 1.

must be a 
power of 
10!6.4 x 8  = 3276.8 

Each time I add 
one to the 
power, I 
multiply by 10

10 10 10 10 10104 3 10 10

M

2 1 0 -1 -2 -3

12500 
 
 
 
= 1.25 x 10

-2 -2

=

4

Each time I take 
one from the 
power, I divide 
by 10

2 33.1 x 10  4.12 x 10   2 x 10   3.281 x 10   2.4 x 10  

4-2 -2

We can even spot that 
10 to the power of -2 
is the same as 1 over 10 
to the power of 2 (or 
10 squared!)

5

2

If we carry this on, we 
can even say what 10 
to the power of a 
negative number is!

3

310                     41200               0.02                      3281            0.024 

2 x 10   2.4 x 10   3.1 x 10  3.281 x 10    4.12 x 10 

6
3

1

6 (2.1 x 10 ) x ( 3.3 x 10 )1

1

(2.1 x 10 ) + ( 3.3 x 10 )
10

10100 2

Foolproof method: convert both numbers to ordinary 
numbers and then add  

In multiplication and division problems, you can multiply the 
A values and the look at the powers of 10

6

1

3

3

2.1 x 3.3 x 10 x 10 
= 6.93 x 10  x 10 
 
= 6.93 x 10

1
1000 103

2  .  1 
2,100,000 + 3300 
= 2,103,300 
= 2.103 x 10

You should leave 
your answer in 
the form given in 
the question

3  
3

0 0 
3 6 

0 0 

6
0 

6 3

N

9

MRemember a  x a  = aM + N

3 6 
6 

9 3 
 

You’re 
going to 
need 
this 
button 
here!

-3-1
8

(2.8 x 10 ) ÷ ( 7 x 10 )
5

(7.32 x 10 ) - ( 2.8 x 10 )

3
If we need to 
write 1.3 x 10   in 
our calculator; 
 
Input 1.3 and 
then press        
 
Then press 3 for 
the power.

0.732 - 0.0028 
= 0.7292 
= 7.292 x 10

8 80.4 x 10 
    10

2.8 x 10 
  7 x 10

0.4 x 10
3

=
-1

5

0.7320 
0.0028 
0.7292

-



Remember, the best way to work out a 
subtraction is with column method!

Remember a  ÷ a  = a
M - NN

3
BUT... 
0.4 x 10  is not in standard form, as A is not a number between 1 
and 10! So...  0.4 x 10  = 400 
               = 4 x 10

Your calculator will 
often give you the 
solution to your sum, if 
it is suitably big/small, 
in standard form.
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Rock Band  Exploring Popular Songs and Musical Arrangements  
A. Popular Song Structure B. Key Words C. Lead Sheet Notation and Arrangements 

SONG STRUCTURE – How a song is made up of or divided 
into different sections (see below) and the order in which 
these sections occur.  To work out the structure of a 
song, it’s helpful to analyse the LYRICS and listen to a 
recording for the song (for instrumental sections).  
INTRO – often shortened to ‘intro’, the first section of a 
song which sets the mood of the song and is sometimes, 
but not always, an instrumental section using the song’s 
chord pattern. 
VERSES – songs normally have several verses.  Verses 
introduce the song’s theme and have the same melody 
but different lyrics for each verse which helps develop 
the song’s narrative and story.  Songs made up entirely 
of verses are called STROPHIC. 
LINK – a optional short section often used to join 
different parts of a song together, often instrumental, 
and sometimes joins verses together or appears at other 
points within a song.  
PRE-CHORUS – an optional section of music that occurs 
before the CHORUS which helps the music move forward 
and “prepare” for what is to come. 
CHORUS – occurs several times within a song and 
contains the most memorable HOOK/RIFF.  The chorus 
relays the message of the song and is repeated with the 
same melody and lyrics each time it is heard.  In popular 
songs, the chorus is often repeated several times 
towards the end of the song.   
MIDDLE 8/BRIDGE – a section (often 8 bars in length) 
that provides contrasting musical material often 
featuring an instrumental or vocal solo using new 
musical material allowing the performer to display their 
technical skill on their instrument or voice.    
CODA/OUTRO – The final section of a popular song 
which brings it to an end (Coda is Italian for “tail”!) 

LYRICS – The words of a song, usually consisting of VERSES and a 
CHORUS. 
HOOK – A ‘musical hook’ is usually the ‘catchy bit’ of the song that 
you will remember.  It is often short and used and repeated in 
different places throughout the piece.  Hooks can be either 
MELODIC, RHYTHMIC or VERBAL/LYRICAL.   
RIFF – A repeated musical pattern often used in the introduction 
and instrumental breaks in a song or piece of music.  Riffs can be 
rhythmic, melodic or lyrical, short and repeated.   
MELODY – The main tune of the song often sung by the LEAD 
SINGER. 
COUNTER-MELODY – An ‘extra’ melody often performed ‘on top 
of’ the main melody that ‘fits’ with it a DESCANT or INSTRUMENTAL SOLO. 

TEXTURE – The layers that make up a song e.g., Melody, Counter-
Melody, Hooks/Riffs, Chords, Accompaniment, Bass Line.  

A LEAD SHEET is a form of 
musical NOTATION that 
contains only the essential 
elements of a popular song 
such as the MELODY, 
LYRICS, RIFFS, CHORDS 
(often as guitar chord 
symbols) and BASS LINE; it is 
not as developed as a FULL 
SCORE ARRANGEMENT and 
is open to interpretation by 
performers who need to use and adapt the given elements to create their own 
musical ARRANGEMENT: their “version” of an existing song.   
COVER (VERSION) – A new performance, remake or recording by someone other 
than the original artist or composer of the song.   

D. Conjunct and Disjunct Melodic Motion 
CONJUNCT MELODIC MOTION – Melodies which move mainly 
by step or use notes which are next to or close to one another. 
DISJUNCT MELODIC MOTION – Melodies which move mainly 
by leap or use notes which are not next to or close to one 
another.  
MELODIC RANGE – The distance between the lowest and 
highest pitched notes in a melody. 

E. Song Timbre and Sonority (Instruments that are used to Accompany Songs) 

 
Pop Bands often feature a DRUM KIT and PERCUSSION to provide the rhythm along with ELECTRIC GUITARS (LEAD 
GUITAR, RHYTHM GUITAR and BASS GUITAR) and KEYBOARDS.  Sometimes ACOUSTIC INSTRUMENTS are used such as 

the PIANO or ACOUSTIC GUITAR.  ORCHESTRAL INSTRUMENTS are often found 
in pop songs such as the STRINGS, SAXOPHONE, TROMBONE and TRUMPET. 
 Singers are essential to a pop song - LEAD SINGER – Often the “frontline” 
member of the band (most famous) who sings most of the melody line to the 
song. BACKING SINGERS support the lead singer providing HARMONY or a 
COUNTER-MELODY (a melody that is often higher in pitch and different, but still 

‘fits with’ the main melody) and do not sing all the time but just at certain points within a pop song e.g. in the chorus.  
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Computer and Video Game Music 
 

Early Computer and Video Game Music How Computer and Video Game Music is used within a Game 
Early video game music consisted 
primarily of SOUND EFFECTS (an 
artificially created or enhanced sound 
used to emphasize certain actions 
within computer and video games), 
CHIPTUNES or 8-BIT MUSIC (a style of 
electronic music which used simple 
melodies made for programmable 
sound generator (PSG) sound chips in 

vintage computers, consoles and arcade machines) and early sound SYNTHESISER 
technology (an electronic musical instrument that generates audio signals that 
may be converted to sound).  SAMPLING (the technique of digitally encoding 
music or sound and reusing it as part of a composition or recording) began in the 
1980’s allowing sound to be played during the game, making it more realistic and 
less “synthetic-sounding”. 

Music within a computer or video game is often used for CUES (knowing when a 
significant event was about to occur). 
Video game music is often heard over a game’s title screen (called the GROUND 
THEME), options menu and bonus content as well as during the entire 
gameplay. Music can be used to INCREASE TENSION AND SUSPENSE e.g. during 
battles and chases, when the player must make a decision within the game (a 
DECISION MOTIF) and can change, depending on a player’s actions or situation 

e.g. indicating missing actions or “pick-ups”.   
Musical Features of Computer and Video Game Music 

JUMPING BASS LINE 
Where the bass line often 
moves by LEAP (DISJUNCT 
MOVEMENT) leaving ‘gaps’ 

between notes 

 

STACCATO 
ARTICULATION 

Performing each 
note sharply and 
detached from 
the others.  
Shown by a dot.  

CHROMATIC MOVEMENT 
Melodies and bass lines that 
ascend or descend by semitones. 
 

 

SYNCOPATION 
Accenting the weaker beats of 
the bar 
to give 
an 
“offbeat
” jumpy feel to the music.   

How Computer and Video Game Music is Produced Character Themes in Computer and Video Game Music 
Fully-orchestrated SOUNDTRACKS (video game music 
scores) are now popular – technology is used in their 
creation but less in their performance.  The composer 
uses MUSIC TECHNOLOGY to create the score, it is 
then played by an ORCHESTRA and then digitally 
converted and integrated into the game.  Video game 
SOUNDTRACKS have become popular and are now 
commercially sold and performed in concert with 

some radio stations featuring entire shows dedicated to video game music.   

Characters within a video game can also have their own 
CHARACTER THEMES or CHARACTER MOTIFS – like LEITMOTIFS 
within Film Music. These can be manipulated, altered and changed 
– adapting the elements of music – ORCHESTRATION (the act of 
arranging a piece of music for an orchestra and assigning parts to 
the different musical instruments), TIMBRE, SONORITY, TEXTURE, 
PITCH, TEMPO, DYNAMICS – depending on the character’s situation 
or different places they travel to within the game.  

Famous Computer and Video Game Music Composers and their Soundtracks 

      
Koji Kondo 

Super Mario Bros. (1985) 
The Legend of Zelda (1986) 

Michael Giacchino 
The Lost World: Jurassic Park (1997) 

Medal of Honour (1999) 
Call of Duty (2003) 

Mieko Ishikawa 
Dragon Slayer (1993) 

Martin O'Donnell and Michael 
Salvatori 
Halo (2002) 

Daniel Rosenfield  
 Minecraft (2011)  

Rom Di Prisco 
Fortnite (2017) 
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THE GUITAR 

A. How to Read Guitar Chords B. Elements of music 

 

 

Dynamics Playing strings harder/softer 

Timbre (tone) Playing strings with fingers/pick, choosing 
guitar amp/acoustic guitar 

Pitch Playing higher pitched strings/ moving 
fretted hand toward the guitar body 

Articulation Playing each note/chord individually 
(picking) or using techniques such as 
Hammer ons/pull offs for a legato sound 

C. Parts of a Guitar 
 

D. Guitar Chords 
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Listening and 

describing music 

Listen to two different pieces of music or songs of your choice.  They could be something that you particularly like or your 
favourite songs or pieces of music.  Try to stay away from two songs or pieces of music in the same style or from the same artist 
of band/group.  Instead choose two CONTRASTING pieces of music e.g. your favourite “pop song”, a piece of “classical” music 
that you know, a piece of jazz or a piece of music from a film or video game that you like.  Describe the two pieces of music in the 
boxes below. 
Title:         Style:      
 
Composer:        Performer(s):     
 
Describe what you are hearing…. 
  
 The Dynamics              
 
 The Tempo             
 
 The Texture             
 
 The Pitch             
 
Any other ELEMENTS OF MUSIC that you can hear (Duration, Articulation, Silence, Timbre/Sonority) or INSTRUMENTS, MOOD  
 
or ATMOSPHERE               
 
               
 
Purpose/Occasion (what is the music used for?)          
 
Why do you like this piece of music/song?           
 
Title:         Style:      
 
Composer:        Performer(s):     
 
Describe what you are hearing…. 
  
 The Dynamics              
 
 The Tempo             
 
 The Texture             
 
 The Pitch             
 
Any other ELEMENTS OF MUSIC that you can hear (Duration, Articulation, Silence, Timbre/Sonority) or INSTRUMENTS, MOOD  
 
or ATMOSPHERE               
 
               
 
Purpose/Occasion (what is the music used for?)          
 
Why do you like this piece of music/song?           
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Athletics – the category of 
sports that involve running, 
jumping and throwing.

Fosbury Flop - a technique 
used in the high jump 
where the 
jumper’s 
goes head 
first over the bar with their 
back toward the bar when 
going over it. 

Personal best – term for the 
athlete’s best performance 
in an event.

Baton - a tube that is 
passed from one relay race 
member to another. The 
runner holding the baton is 
the current runner for that 
team in the race

High Jump - a track and 
field jumping event. 
Athletes must clear a high 
bar without knocking it over 
by jumping.

Changeover – the passing 
of the baton from the 
incoming 
teammate to 
the outgoing 
teammate. 

Hurdle - an 
obstacle in a race 
that runners must 
jump or clear 
while running. 

Discus - a throwing event 
in track and field 
where a discus 
is thrown for 
distance

Javelin - a 
track and field 
throwing event 
where a spear-
like javelin is 
thrown for distance. 

False start – an invalid start 
to the race, caused by a 
runner setting off before 
the starter said ‘Go’.

Long Jump - jumping 
event where 
athletes 
compete 
for the longest jump in 
distance. 

Field event – all the events 
that do not take place on 
the track, such as long. 
triple and high jump and 
shot put, discus and javelin 
throws.

Middle Distance - The 
middle-distance races are 
the 800m, the 1500m. They 
rely more on endurance and 
pacing than just pure speed. 
Also, the runners don’t 
stay in a single lane for the 
entire race.

Finish Line – the line on the 
track that marks the end of 
all foot races. The runner 
whose torso (chest) crosses 
the line first is the winner of 
the race.
Pace - the rate at which 
a runner is running. It’s 
important in long distance 
races to have the proper 
pace; slow enough so the 
runner doesn’t tire out 
before the end of the race, 
but fast enough to win.

Sprint- a short running 
race where 
acceleration 
and top speed 
are important. 
In a track and 
field competition there are 
generally three different 
sprint distances: 100m, 
200m, and 300/400m. 
Runners remain in the same 
lane. 

Take-off board – small 
wooden rectangle that is on 
the long/triple jump runway 
for athlete to jump from.

Feint - The 
dribbling of 
the ball in one 
direction after 
faking the dribble in the 
other direction with a drop 
of the shoulder. 

Ball-to-hand - The claim 
that the contact between 
the hand and the ball is 
completely accidental, the 
arm is in a ‘natural position’, 
therefore it shouldn’t 
warrant a free kick.

Chip shot - A shot that is 
kicked from underneath the 
ball to provide some arc for 
it to go over the opponent

Class act - A player/
manager that deserves 
praise especially with their 
attitude and manners off 
the field.

Clean sheet - The accolade 
a team/goalkeeper earns 
when a full game is played 
without conceding a goal.

Triple Jump - a track and 
field jumping event with 
three distinct phases to 
the jump including a hop, a 
step, and a jump

Relay race - a race involving 
multiple runners (typically 
4) where each runner runs a 
leg of the race handing off a 
baton to the next runner.

Sandpit - an area in a 
jumping event (i.e. long 
jump or triple jump) where 
the athlete lands.

Box-to-box player - A player 
that can successfully play 
both sides (defensive and 
attacking) of the game from 
midfield.

Bicycle kick - 
The movement 
by a player 
where they 
jump up, throw both feet 
in the air and hit the ball in 
a pedaling motion to send 
the ball in the opposite 
direction they are facing. 
Also known as the overhead 
kick. 

Shot put 
- a field 
throwing 
event where 
a heavy ball 
is thrown for distance. 

First-time ball 
- Transferring 
the ball to a 
teammate with 
one single touch when a 
pass is received. 

Brace - A word to describe 
the achievement of a player 
that scores two goals in one 
game. “Scoring a brace” is 
the way to go when using it 
in a sentence.

CDM - A reliable defensive 
midfielder with the primary 
assignment of staying close 
to the defensive.

CAM - An attacking minded 
midfielder playing in front 
of the midfield just behind 
the strikers. Clinical finish - A top notch 

shot that leads to a goal. 
The scorer of this goal is 
called the clinical finisher. 

Cracker - A breathtaking 
football match or an 
outstanding goal, mainly 
from a long distance.

Control - Getting the ball 
under your control i.e. 
you are in a position to 
completely influence what 
happens to the ball. 

Dive - The exaggerated 
falling move of a player to 
deceive the referee in order 
to win their team a foul.

Dummy run - An off-
the-ball run made by an 
attacking player to create 
space for their teammate 
with the ball. Used to trick 
opponents by pretending to 
move towards the ball.

Flick-on - A move where 
the offensive player hits a 
moving ball with their foot 
or head when it’s passing 
by them without controlling 
it first.

Game of two halves - A 
cliché that commentator’s 
resort to when a match has 
consisted of two halves with 
huge difference in character 
and score.

Goal Side - A defensive 
player places themselves 
between the attacker they 
are marking and the goal 
they are defending.

Handball - When the 
outfield player uses any part 
of the arm on the ball. 

Hospital ball - A reckless 
pass that’s within reach of 
two players from opposing 
teams that can give rise to 
injuries.

Howler - An inexplicable 
mistake by a player that 
generally proves costly.Hug the by-line - The 

instruction given to wing 
players to stay closer to 
side-lines to create space 
and stretch the pitch as 
wide as possible. Used 
when your team is in 
possession of the ball.

In his/her pocket - Refers to 
one defensive player having 
dominated an opposition 
player.

Man on - The loud cry to 
inform a teammate with 
the ball that an opponent is 
approaching or dangerously 
close by.

Nutmeg - Kicking or 
putting the ball through an 
opponent’s legs.

Off the line 
- The act of 
saving the ball 
from crossing the line, 
clearing the ball. On paper - Indicates how 

the events should play out 
in theory, the expected 
scenario based on pre-
existing statistics and 
conditions.

Park the bus - Playing ultra-
defensive not to concede 
any goals, chiefly applied by 
team with the edge on the 
scoreboard.

Penalty - When an attacking 
player is fouled or a 
defender handles the ball in 
the penalty area.

Play on - A potentially 
controversial possession 
where the referee does 
not blow their whistle 
after concluding there’s no 
reason to stop the game.

Poacher / Fox in the box - A 
cunning and skilled striker 
that’s extremely dangerous 
in the penalty area. 
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Put in a shift - The situation 
where a player fulfills their 
given tasks but fails to 
make a strong impression 
on the pundits or put their 
fingerprints on the game.

Run it off - An instruction 
for a player that’s suffered 
a minor injury to carry on 
playing to see if they are 
able to continue playing for 
the team.

Showboat - Showing off 
when the team is winning 
by a large margin, often 
seen as disrespecting the 
opposition.

Sitter - A simple miss 
by an attacker that was 
immensely easy to score.

Step-Over - Similar to the 
feint. The player pretends 
to take the ball to the side 
but steps over the ball. The 
player then moves the ball 
in the opposite direction.

Switch play - Moving the 
ball from one side to the 
other in a quick fashion, 
mostly by a long pass. e.g., 
from left to right midfield. 

Target man - A tall striker 
that’s often targeted by 

crosses, long 
balls, and high 
passes for their 
aerial superiority 
and strength 
to hold the ball 
upfront for the 
team. 

Theatrical - An adjective to 
describe a player’s tendency 
for over-the-top reactions.

Track Back - Getting back in 
a defensive position when 
your own team has lost 
possession of the ball.

Treble - Winning three 
major competitions in a 
single season.  

Wingback - A position in 
football where you are 
out wide or left. Your role 
is both as a winger when 
in possession but also a 
defender when out of 
possession.

(Hit the) 
woodwork - 
Having the ball 
strike one of the 
posts or crossbar of the 
goal. 

Base Line - The 
line at the back 
of the court that 
runs parallel to 
the net. 

Service Box - The two boxes 
on either side of the net at 
the front of the court. The 
serve must hit, diagonally 
into this box to start the 
point.

Tramlines - The external 
court lines that run parallel 
to the singles lines. These 
lines are considered ‘out’ 
in singles, but ‘in’ when 
playing doubles.

Serve - The 
serve (or service) 
starts the point. 
Players will 
usually hit an 
over-arm stroke 
(although they can hit 
underarm) from behind the 
baseline into the service 
box diagonally opposite 
them. A player has two 
serves per point, called a 
first and a second serve. 

Forehand - The 
shot played 
when the palm 
of the dominant 
hand is facing 
forward. For instance, if 
you are right handed, the 
forehand will be played on 
the right hand side of the 
body. The stroke goes from 
low to high. 

Backhand - The 
shot played 
when the back 
of the dominant 
hand is facing 
forward. For instance, if 
you are right handed a 
backhand is a shot you play 
on the left side of the body. 
This is usually played with 
two hands to gain more 
control. The stroke goes 
from low to high. 

Volley - A stroke where a 
player hits the ball back 
over the net (using a 
forehand or backhand) 
before the ball bounces on 
their side of the court.

Singles - A tennis game 
played by two opponents.

Doubles + Mixed Doubles 
- A match between teams 
of two players. In doubles 
tennis, the tram lines come 
in to play.

In - A call made when a ball 
falls within the playing area.

Out - A call made when 
a ball lands outside the 
playing area.

Let - Most commonly called 
when a player’s serve hits 
the net but lands in the 
correct service box. A let 
can also be called if a point 
is interrupted by an outside 
interference. In the event of 
a let a point is replayed. 

Ace - A point won by the 
server when the receiver 
doesn’t touch the ball. 

Points - The aim of each 
tennis game is to be the 
first player to score four 
points.

Love – meaning zero.

15 – when a player wins the 
first point of a tennis game. 
If the opponent wins the 
next point we say 15-all.

30 – when a player wins 
two points in a tennis game.

40 – when a player wins 
three points in a tennis 
game.

Deuce – when the score 
is 40-40 it is called Deuce. 
A player must win two 
consecutive points from 
deuce to win a tennis game.

Advantage – the point 
played after deuce. If the 
player with the advantage 
wins the point the tennis 
game is over.

Remember: in tennis, the 
server’s score is always 
called first. If they win the 
first point of the game we 
say 15-love. If they lose it 
we say love-15. 

Game - The building blocks 
of a set. Each set comprises 
of at least six games. 

Set - A set is usually 
comprised of six games. 
However, if the players are 
tied at five games all the set 
becomes the first to seven 
games. 

Match - In professional 
tennis a match is 
determined by the best of 
three or five sets.

Advantage (Rugby) - unlike 
most other sports, referees 
can play advantage after a 
foul for what can seem an 
eternity, but once he calls 
“advantage over” then 
that’s that.

Backs (Rugby League) - the 
group of players normally 
numbered Nos. 1 to 7 
who do not participate 
in scrums, except for the 
scrum-half.

Blindside (Rugby League) 
- from a set piece, PTB, the 
short side of the field. Also 
called the Weakside.

Charge Down - the blocking 
of a kick by an opposition 
player.

Chip over - a short shallow 
kick usually delivered over 
the head of an onrushing 
defender to be quickly 
retrieved or caught by the 
kicker or one of his/her 
supporting players.

Clearance Kick (Rugby 
League) - a kick of the ball 
down field which relieves 
pressure on a side under 
heavy attack.

Conversion (Rugby 
League) - a kick at the posts 
after the awarding of a 
try, scoring two points if 
successful. The kick must 
be attempted directly from 
a spot perpendicular to 
the spot where the try was 
awarded. Usually taken 
with a place kick, it can be 
rushed when the kicker 
makes a move towards the 
ball. If taken as a drop kick 
it is uncontested.

Drop Goal (Rugby League) 
- a kick between 
the posts by 
an attacking 
side which, 
if successful, 
scores one point. It differs 
from a punt in that the ball 
must hit the ground before 
being kicked. 

Drop Out - the way play is 
re-started, using a drop-
kick, after the defending 
side has touched the ball 
down behind its own try-
line or when the ball has 
gone out over the dead-ball 
line.

Dummy - a feigned pass 
intended to 
deceive an 
opponent about 
to make a tackle. 

Forward Pass - all passes 
must go backwards, and 
this is an illegal pass where 
the ball goes forwards. The 
penalty is a scrum in favour 
of the other side.

Forwards (Rugby League) 
- the group of players 
normally numbered 8 
through 13 who tend to be 
the bigger stronger players

Front Row - the common 
name for the prop/hooker/
prop combination at the 
front of a 
scrum

Grubber - a kick of the ball 
which causes the ball to 
bounce and roll along the 
ground.

Half-back - the back 
wearing No. 7 who leads a 
team around the pitch

Fault - When the ball does 
not land in the opponents 
court. A fault can be 
called if a serve, forehand, 
backhand or volley lands 
outside the playing area. 
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High Ball - a ball kicked very 
high into the air placing any 
player attempting to catch 
it under extreme pressure 
by on rushing opposition 
players.

Knock On - losing, dropping, 
or knocking the ball forward 
from a player’s hand 
resulting in the ball being 
awarded to the other team 
in a scrum.

Offsides (Rugby League)  - 
during PTB, scrums, etc an 
imaginary line is present 
over which any player 
crossing before the set 
piece is completed commits 
a penalty.

Penalty - any number of 
infractions or violations 
which award the other 
team a kick.

Penalty Kick (Rugby 
League) - an uncontested 
kick awarded to a team 
for a major infraction by 
the other team. The kick 
can be taken directly at 
goal and scores two points 
if successful If the ball is 
kicked to touch, then the 
throw-in is awarded back to 
the team which kicked the 
ball out of bounds.

Penalty Try - the awarding 
of a try due to a blatant or 
repeated violation by an 
opposing side that prevents 
an obvious try from being 
scored.

Play the ball (PTB) – When 
you are tackled and stand 
up to play the ball correctly 
with your foot.

Scrum - the formation used 
in the set play re-starting 
play after a knock-on or 
forward pass. The forwards 
from each side bind 
together and then the two 
packs come together to 
allow the scrumhalf with 
the feed to deliver the ball 
to the scrum. A scrum can 
also be awarded or chosen 
in different circumstances 
by the referee. 

Ruck (Rugby League) – The 
tackle area where the PTB 
is.Stand off (Rugby League) - 

the back wearing No. 6 who 
leads a team around the 
pitch.

Tackle – When you halt an 
attackers 
progress by 
taking him 
to the floor. 

Tap Penalty - a quickly 
taken penalty where a 
player taps the ball a couple 
of inches with his foot and 
immediately catches it 
and surges forward, done 
to catch the opposition 
unawares.

Touch, touchline - the out 
of bounds line that runs 
on either side of the pitch. 
The non-contact version 
of rugby is also commonly 
called touch.

Try - a score of five points 
awarded 
when the 
ball is 
carried or 
kicked across the tryline 
and touched down to the 
ground by a player. 

Try line - the goal line 
extending across the pitch.

Turnover - when one side 
takes possession of the ball 
from their opponents.

Backs (Rugby Union) - the 
group of players normally 
numbered Nos. 9 to 15 who 
do not participate in scrums 
and line-outs, except for the 
scrum-half.

Binding - the careful 
method players grip and 
grasp each other to form 
a secure scrum, ruck, or 
maul. This is a critical skill to 
ensure the safety of players.

Blindside (Rugby Union) 
- from a set piece, ruck 
or maul, the short side of 
the field. Also called the 
Weakside.

Clearance Kick (Rugby 
Union) - a kick of the ball 
into touch which relieves 
pressure on a side under 
heavy attack.

Conversion (Rugby Union) - 
a kick at the posts after the 
awarding of a try, scoring 
two points if successful. 
The kick must be attempted 
directly from a spot 
perpendicular to the spot 
where the try was awarded. 
Usually taken with a place 
kick, it can be rushed 
when the kicker makes a 
move towards the ball. If 
taken as a drop kick it is 
uncontested.

Drop Goal (Rugby Union) - 
a kick between 
the posts by 
an attacking 
side which, 
if successful, 
scores three points. It 
differs from a punt in that 
the ball must hit the ground 
before being kicked.

Feed - the rolling of the 
ball into the scrum by the 
scrum-half.

Forwards (Rugby Union) 
- the group of players 
normally numbered 
1 through 8 who bind 
together into scrums, 
line up for line-outs, and 
commit themselves to most 
rucks and mauls.

Free Kick - an uncontested 
kick awarded to a team 
usually for a minor penalty 
by the other team. The kick 
cannot be taken directly at 
the posts except by a drop 
goal.

Half-back (Rugby Union) - 
the back wearing No.9 who 
normally feeds the ball into 
a scrum and retrieves the 
ball at the base of scrums, 
rucks, and mauls. Can also 
be called the Scrum-half.

Jumper - a common name 
for a rugby jersey. Also 
the name of a player in a 
lineout, usually at the 2, 4, 
and 6 positions, jumping 
to catch or intercept the 
throw.

Lifting - the act of lifting the 
lineout jumper into 
the air in order to 
more easily catch or 
intercept the throw. Lineout - the set play 

re-starting play after the 
ball has been taken out or 
kicked to touch. Both sets 
of forwards will line up 
opposite each other with 
the side with throw calling 
a play. The throw must be 
directly down the middle of 
the two lines.

Mark - the place indicated 
by the referee where the 
scrum should form; also 
a player inside his own 
22 can, on catching a ball 
kicked by the opposition on 
the full, call for a “mark”. 
If the referee agrees, the 
player can then re-start play 
in much the same way as 
if he had been awarded a 
free-kick.

Maul - typically after a 
runner has come into 
contact and the ball is still 
being held by a player once 
any combination of at least 
three players have bound 
themselves a maul has been 
set. The primary difference 
from a ruck is that the ball 
is not on the ground.

Offsides (Rugby Union) 
- during rucks, scrums, 
lineouts, and mauls an 
imaginary line is present 
over which any player 
crossing before the set 
piece is completed commits 
a penalty.

Penalty Kick (Rugby 
Union) - an uncontested 
kick awarded to a team for 
a major infraction by the 
other team. The kick can 
be taken directly at goal 
and scores three points 
is successful If the ball is 
kicked to touch, then the 
throw-in is awarded back to 
the team which kicked the 
ball out of bounds.

Ruck (Rugby Union) - 
typically after a runner has 
come into contact and the 
ball has been delivered 
to the ground once any 
combination of at least 
three players have bound 
themselves a ruck has been 
set. The primary difference 
from a maul is that the ball 
is on the ground.

Scrum-half - the back 
wearing No.9 who normally 
feeds the ball into a scrum 
and retrieves the ball at the 
base of scrums, rucks, and 
mauls. Can also be called 
the half-back.
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Knowledge Organiser – Year 9 – Does Religion Have a Future?  

 

Atheist 
 

Someone who does not believe in the 
existence of God.  

Agnostic 
 

Someone who is unsure about the 
existence of God.  

Theist 
 

Someone who believes in the existence 
of God. 

Charity 
 

An organisation that helps people in 
need. 

Prejudice 
 

Thinking negatively about a group of 
people without knowing them.  

Discrimination 
 

Treating a person negatively based on 
their gender, race, religion, sexuality etc.  

Homosexual 
 

A person who is sexually attracted to the 
same gender.  

Heterosexual 
 

A person who is sexually attracted to the 
opposite gender.  

Sexism 
 

The belief some genders are superior to 
others.  

Conflict 
 

A serious disagreement or argument.  

Reconciliation 

 

Restoring a broken relationship.  

Views on Gender Equality   

 There are many arguments which are both in favour and against 
gender equality in the religions of Christianity and Islam. Some 
people argue both religions are primarily patriarchal and that men 
dominate when it comes to leading worship. There are arguments 
which suggest women are oppressed within Islam due to their 
dress code and their role is to protect the home and children. 
Other people argue that religion is moving forward and there are 
female leaders particularly within Christianity and women are 
valued just the same as men in Islam even though their life roles 
may be different.  

Challenges Religion        
Faces Today 

The conflict between religion 
and science remains ever 
present with atheist thinkers 
such as Richard Dawkins 
stating, “It is criminal to bring 
children up believing in faith 
for which there is no 
evidence.” However, others 
argue that religion answers the 
questions science cannot 
answer and religion provides 
more for society in terms of 
community cohesion and 
promoting tolerance. Does 
society need both religion and 
science to fully understand the 
world? 

Views on Homosexuality  

Homosexuality was legalised in Great Britain in 1967, however 
gay marriage wasn’t made legal until 2004. Religious groups differ 
on whether they accept gay marriage or homosexual 
relationships at all. Within Christianity, homosexuality is taught to 
be sinful as taught in the Old Testament as God made humans to 
populate the earth. However, Christians are also taught that 
humans have been created in the image of God and that God 
loves all people without judgement. Islam has much stricter 
teachings against homosexuality with the Qur’an forbidding any 
same-sex relationship. Having said that there are gay Muslims 
today who are fighting to be seen as equals within their religion.  

Conflict and Reconciliation  

It is argued that a lot of the world’s conflicts has been due to religion. 
Examples of this include The Crusades and The Troubles where religious 
groups were fighting over holy land. However, there are many interfaith 
groups as well as religious organisations/figures who work to end conflict 
and bring about reconciliation such as The Corrymeela Community and 
Corrie Ten Boom. They aim to reduce conflict in the world, educate people 
about tolerance and provide a safe space for all.  

What society can gain 
from religion 

Friendship and 
community  

Improves mental and 
physical health 

Provides hope and 
comforts 

Offers answers to life’s 
big questions 

 

 

How Religious Organisations Support Society 

Oasis Hub Hull – Provides a non-judgemental community 
space for all people no matter what their background.  

iCare Food Hub - Aim to eradicate poverty in all its forms in 
the UK. They provide food and support for all people.  

Jami UK - Work with individuals, communities, and 
organisations to help prevent mental illness from developing, 
improve early intervention and promote wellbeing.   

Sanatan Hindu Mandir – Volunteering within the community. 
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Knowledge Organiser – Year 9 – Religion and STEM – Compatible or Incompatible?  
compatibility 
 

 When ideas coexist, for example ideas 
from religion and science. 

evolution  Idea that humans have developed 
through a process of natural selection. 

Trimurti  The three main gods in Hinduism – 
Brahma, Vishnu and Shiva 

creationist  Someone who takes a literal, Biblical 
account of creation. 

metaphorical  When a likeness or analogy is used – 
non-literal. 

genetic 
engineering 

 Modification of organism by altering 
genetic content. 

transplant  Changing one organ for one belonging to 
someone else. 

In Christianity, Judaism and Judaism it is believed the universe was created in 6 days (God 
rested on the seventh). 

-the first day - light was created 

-the second day - the sky was created 

-the third day - dry land, seas, plants and trees were created 

-the fourth day - the Sun, Moon and stars were created 

-the fifth day - creatures that live in the sea and creatures that fly were created 

-the sixth day - animals and human created 

‘In the beginning God created the heavens and the earth.’ (Genesis 1:1) 

Science would argue the universe started after The Big Bang, some 13 billion years ago and 
that humans have evolved over millions of years due to natural selection. The Judeo-Christian 
account of where humanity originates is that God created Adam from the earth and breathed 
life into him. Eve was created from one of Adam’s ribs and both were given the roles of 
stewards, looking after the earth for God. 

 

In Hinduism the Trimurti is the combination of Brahma, Vishnu and 
Shiva. They are responsible for creating, sustaining and destroying. 
This supports Hindu beliefs in reincarnation as it is believed that 
creation continually happens in a never-ending cycle. 

Hindus believe the universe is billions of years old. 
There can appear to be a conflict with religion and issues in genetic engineering. For 
some they believe altering DNA and human genetics is ‘playing God.’ Some 
humanists may also disagree saying research in this area could be the ‘slippery 
slope’ where all elements of the natural world are altered by humans for the benefit 
of humans. They may argue nature has evolved for millions of years to be the way it 
is. Others may argue that research in this area can save lives and prevent illness 
citing religious ideas about ‘loving your neighbour as yourself’ and ‘whoever saves 
one life saves the whole world entire.’ Current developments with regards to anima 
transplants in humans may also raise concerns. Hindus may not want organs from 
cows used and Muslims and Jews may have issues with pigs used. However, most 
would say using animal organs is not the same as consuming them as food. 

Charles Darwin is credited with developing the Theory of Evolution, which was 
outlined in his book ‘On the Origin of Species’ published in 1859. He observed that 
animals adapted to conditions through a process of natural selection. Much of his 
findings were based upon research conducted on tortoises on the Galapagos 
Islands and the development of beaks in birds. He concluded that humans had also 
developed through a process of natural selection from apes. For some this was a 
direct challenge to the belief that God had created humanity. For others it 
strengthened their faith in the wonder of God’s creation and the belief that God 
was the First Cause responsible for everything adapting to be the way it is. 
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Knowledge Organiser – Year 9 – Is It Possible To Be Good Without A Belief In God? 
secular 
 

 Not connected with religious matters. 

morality  Principles concerning what is right and wrong. 

Humanist  Someone who works for a better world without 
the need for religion.  

justice  Fairness – people are treated in a fair and 
reasonable way. 

The Decalogue  The 10 Commandments. 

Mitzvot  Jewish laws and rules 613 in total. 

Yamas  Hindu principles of how people should not 
behave. 

Justice is the idea that everyone should be treated fairly, criminals 
need to be punished and justice sought for those who are treated 
unfairly. It is widely believed that the purpose of punishment is to 
achieve a number of goals. These are to protect the innocent, act as 
a deterrent, retribution (punishment needs to be seen to happen) 
and give those guilty a chance to reform. 

In Christianity it is believed that God acts justly and therefore 
humans should seek to achieve justice for all those on earth – ‘Act 
justly and love mercy’ (Micah 6:8). In Islam Adalat is a key concept 
which is the idea that Allah always acts justly – again Muslims will 
ensure their lives are lived according to justice. 

Many question whether acts of punishment such as the death 
penalty can be just – Christians may argue that people should 
‘forgive us our trespasses’ as stated in the Lord’s Prayer but other 
may say ‘an eye for an eye’ meaning if someone has taken a life their 
life should be taken. In many countries religious laws have 
influenced the criminal justice system and in some Muslim countries 
Shariah law, which is Islamic law, is used as a basis for justice.  

The 10 Commandments or The Decalogue 

These were etched on stone tablets by God on 
Mount Sinai and given to Moses as a guide for living: 

1. You shall have no other gods before Me. 
2. You shall make no idols. 
3. You shall not take the name of the Lord your 

God in vain. 
4. Keep the Sabbath day holy. 
5. Honour your father and your mother. 
6. You shall not murder. 
7. You shall not commit adultery. 
8. You shall not steal. 
9. You shall not bear false witness against your 

neighbour. 
10. You shall not covet. 

What do these mean? Are they relevant to all? 

 

Restorative justice is the belief that in times of conflict, or when a 
crime has taken place, people and situations need to be restored 
to peace. This can sometimes involve victim and criminal meeting 
and trying to resolve or understand situations that have arisen. On 
a nation or internation level it can be where different groups of 
people with opposing ideologies work together to better 
understand each other and reduce the likelihood of violence. Some 
believe religious ideas have a key part to play in restorative justice 
as the Bible states: ‘first be reconciled to your brother’ (Matthew 
5) and people such as Archbishop Desmond Tutu worked for 
reconciliation in South Africa during and after the apartheid era 
and many faith leaders worked for peace in Northern Ireland 
during The Troubles between Catholics and Protestants. 

In Judaism there are 613 
mitzvot or laws that must 
be followed. These 
include: 

-Not mistreating those 
seeking refuge. 

-Not taking more food 
than can be eaten. 

-Not mistreating animals. 

There are many that also 
relate to religious duties 
which some may consider 
outdated but others 
consider the will of God 
and the infallible truth of 
how to live. 

In many 
religions it is a 
duty to give to 
charity. 
Muslims give 
2.5% of their 
wealth as zakah 
to the poor and 
needy and Jews 
perform 
tzedakah which 
is a religious 
duty to care for 
those and 
support the 
needy. Many 
charities 
familiar to 
people in the 
UK have their 
origins with 
Christianity eg: 
Christian Aid, 
World Vision 
and The 
Salvation 
Army. The 
Samaritans is 
based on a 
parable told by 
Jesus about 
caring for those 
in need. 
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Cells and Communicable Diseases

Part Function
Nucleus Controls all cell activity and contains the DNA

Cytoplasm A liquid gel where most chemical reactions take place

Cell membrane Controls the movement of substances into and out of the 
cell

Mitochondria The site of respiration. Releases energy for the cell to 
use.

Ribosomes Protein synthesis – they make proteins
Only in plant cells…

Cell wall Strengthens the cell. In plant and algal cells it is made of 
a strong substance called cellulose.

Chloroplasts Where photosynthesis takes place. They can trap the 
sunlight’s energy using a green pigment called chlorophyll.

Permanent 
vacuole

It is filled with cell sap and helps to keep the cell turgid 
(swollen and rigid) to support the plant.

Cells are the basic unit of all forms of life. They can be eukaryotic or 
prokaryotic.
Eukaryotic cells have a nucleus (e.g. animal and plant cells): 

Prokaryotic cells are smaller and do not have a nucleus. Their genetic 
material (DNA) is free and forms a single loop. All bacteria are prokaryotes:

Cells

Part Function

Plasmids Small rings of extra 
bacterial DNA.

Flagella*

A tail-like protein strand 
that lashes about, allowing 
the bacterial cell to move 

around.
Slime 

capsule*
For protection and to stop 

the bacterial cell drying out. (* = not all bacteria have this)

How do we study cells?

Magnification is how many times bigger the image is 
than the actual object you’re looking at. 

Magnification = Image size ÷ Object size

You may be asked to calculate a magnification of a 
biological image printed in an exam question, and may 
have to express your answers in standard form. 

The best light microscopes 
can achieve magnifications 
of x2000 but the electron 
microscope can achieve 
magnifications of 
x2000000. They use a 
beam of electrons instead 
of a beam of light. The 
increased magnification 
and resolution of electron 
microscopes allowed 
biologists to see and 
understand the small 
structures found inside 
cells (e.g. ribosomes).

Microscopes are used to see and study cells.
Light microscopes work by shining light through a specimen on 
a slide. The light is then refracted through an objective lens 
and an eyepiece lens to form a magnified image on your eye. 
You can find out the total magnification of a microscope by 
multiplying the objective lens magnification by the eyepiece 
lens magnification.

Microscopes have developed over time. The first 
light microscope was invented in the 1700s. The 
electron microscope was developed in the 1930s 
and provides much greater resolution than a light 
microscope. 

Resolution is the ability to 
distinguish between two separate 
points. The greater the resolution, 
the finer the detail that you are 

able to see. 

Orders of magnitude

If something is 10 
times bigger than 
something else, we say 
it is 1 order of 
magnitude bigger 
(101). If it is 100 
times bigger then it’s 
2 orders of magnitude 
bigger (102) and so 
on…

1 cm = 10 mm
1 mm = 1000 μm
1 μm = 1000 nm
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Cells and Communicable Diseases

Specialised Cells Not all cells have the basic shape and structure as shown in the simple animal/plant cell diagrams on the other page. 
There are actually many different types of animals and plant cells that have specific functions within an organism. 

From an early stage in an organism’s development cells begin to differentiate. Differentiation is the process by 
which cells will change and acquire new internal structures that will allow them to carry out a specific function.  
Cells that have differentiated are called specialised cells.

• Most types of animal cell differentiate at an early stage. In mature animals, cell division is mainly
restricted to repair and replacement

• Many types of plant cells retain the ability to differentiate throughout life.

Muscle cells

Adaptation Explanation

Cells fused 
together

Fused cells form muscle 
fibres that contract in unison 

to create a strong pulling 
force

many 
Mitochondria

Needed to release enough 
energy for muscle contraction

Root Hair 
Cell (in 
plants)

Adaptation Explanation

Long extension 
of cell 

membrane

Increases surface area of the 
cell to increase the absorption 
of water and mineral ions from 

the soil

Thin walls To not restrict the absorption 
of water

Large vacuole
Increases the rate of osmosis, 
by which water moves into the 

cell

Many 
Mitochondria

Releases energy from 
respiration to actively 

transport rare mineral ions 
from the soil

Adaptation Explanation

Dead cells 
fused 

together to 
form a 

hollow tube

Creates a single 
uninterrupted tube that 
allows water and mineral 
ions to move up the plant

Thick walls 
with spirals 

of lignin

Lignin makes the walls 
woody and therefore 

strong. This allows it to 
resist the water pressure 

and support the plant

Adaptation Explanation

Sieve plates (broken 
cell walls)

The holes in the sieve plates allow the movement 
of dissolved sugars to be transported around the 

plant

Have companion cells 
Phloem cells don’t have many internal structure of 
their own, so their companion cells help keep them 

alive.

Nerve cell (neurone)

Adaptation Explanation
Dendrites and 
nerve endings

Make connections allowing them to 
communicate with other cells

Long axon
The cell is extended by its long 

axon so it can connect to different 
parts of the body

Sperm cell

Adaptation Explanation
Tail Allows them to swim to the egg cell

many Mitochondria Releases plenty of energy from respiration 
to operate the tail

Acrosome Contains enzymes that allow it to penetrate 
the egg cell

Haploid nucleus (haploid=‘half’)  Has half the DNA needed 
to make an embryo. 

Examples

Phloem Tubes (in 
plants)

Xylem vessels (in 
plants)



69

• How to prepare a stained slide of onion (plant) cells
• Use a dropping pipette to put one drop of water onto a microscope slide.

• Peel off a thin layer of tissue from a piece of onion and place on the slide.

• Put a drop of iodine stain onto the onion tissue.

• Lower a cover slip on top trying not to get any air bubbles.

How to view your slide under the microscope 
1. Put the slide on the microscope stage.

2. Use the lowest power objective lens

3. Turn the coarse adjustment knob to move the stage up to just below the objective.

4. Now looking through the eyepiece, use the coarse adjustment knob to move the stage downwards until the image

is roughly in focus.

5. Adjust the focus with the fine adjustment until you get a clear image.

6. Now rotate the nosepiece to use a higher power objective lens.

7. Draw what you see using a pencil and label your biological drawing. Include a title and the magnification.

Remember to multiply the objective magnification by the eyepiece magnification.

Cells and Communicable Diseases

• How to prepare a stained slide of cheek (animal) cells
• Use a dropping pipette to put one drop of water onto a microscope slide.

• Swab the inside of your mouth with a clean cotton bud.

• Rub the cotton bud in the drop of water to transfer the animal cells to the slide.

• Put a drop of methylene blue stain onto the animal cells.

• Lower a cover slip on top trying not to get any air bubbles.
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Required practical: Use a light microscope to observe, draw and label biological specimens

1 2 3 4,5 6



70

Cells and Communicable Diseases

Health and Disease

Health is a state of mental and physical well-being.
Diseases are a major cause of ill-health.

Other factors including diet, stress and life situations 
can have a profound effect on health. 

Communicable Disease

Communicable diseases are infectious and are caused by 
tiny microorganisms called pathogens. The different 

types of pathogens are:

Viruses
A virus ‘hijacks’ our cells. It gets inside 
cells and uses the host cell’s resources to 
reproduce itself, damaging or even killing 

the host cell eventually.

Bacteria
A bacterium gets inside the body and 

releases toxins (chemicals that damage our 
tissues) and makes us feel ill. 

Protists A protist can release toxins and attack 
cells.

Fungi A fungus can grow through and invade 
tissues, causing damage.

Communicable diseases you ought to learn

Pathogens can be spread by direct contact, by water or by 
air. General ways to prevent the spread of most pathogens 
include washing hands thoroughly, coughing/sneezing into 

tissues & disposing of them straight away as well as 
disinfecting surfaces. 

Disease Type Symptoms Spread by Prevent spread by Treatment

Measles Virus - Fever
- Red skin rash

Inhaling droplets 
from sneezes/ 

coughs

- Vaccination
- Cough/sneeze into

tissues

- No cure, use
painkillers

HIV 
(leading to 

AIDS)
Virus

- HIV is initially flu-like
- Damages immune system
causing AIDS – where the
body can no longer fight

off other dangerous 
diseases which can kill.

- Sexual
Contact

- In blood when
drug users

share needles

- Wearing
condoms during

sex
- Not sharing

needles

- No cure BUT
antiretroviral
drugs can stop

people from 
developing AIDS

Tobacco 
mosaic 
virus

Virus

- Affects plants
- Creates a ‘mosaic’

pattern of discoloration 
on leaves, stunting growth

- Contact with
other plants,

naturally or by
farmers’ gloves.

- Destroying
infected plants

- Wash infected
tools /gloves

- No cure, only
prevention

Salmonella 
food 

poisoning 

Bacteria
- Fever

- Abdominal Cramps
- Vomiting

- Diarrhoea

- Eating food
prepared

unhygienically /
undercooked meat

-Vaccinate chickens
- Disinfect surfaces
/wash hands after
touching raw meat.

- Antibiotics
- Plenty of fluids

Gonorrhoea Bacteria
- Thick yellow/green
discharge from the

vagina/penis
- Pain when urinating

- Sexual Contact - Wearing
condoms during sex - Antibiotics

Malaria Protist - Fever
- Can be fatal

- Spread when
mosquitos bite

humans

- Destroying
mosquito breeding 

grounds
- Use mosquito nets

- Antimalarial
drugs

Rose black 
spot Fungus

- Affects leaves
- Purple/Black spots

- Turn yellow and drop
off early, stunting growth

- “Rain splash” or
wind spreads

fungus from plant 
to plant

- Using fungicides
- Destroying the
affected leaves

- Using fungicides
(chemicals that kill

fungi)
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Traditionally drugs were extracted from plants or microorganisms. 

Most new drugs are synthesized by chemists in the pharmaceutical 
industry. However, the starting point may still be a chemical extracted 
from a plant.

• The heart drug digitalis originates from foxgloves.

• The painkiller aspirin originates from willow trees.

• Penicillin was discovered by Alexander Fleming from the
penicillium mould.

New medical drugs must be tested and trialled before being used to 

check…

• If they are safe - toxicity

• If they work - efficacy

• How much should be given - dosage

Preclinical testing is carried out in laboratories using cells, tissues

then live animals to check for toxicity.

Drugs that are successful in move onto clinical trials using healthy 

volunteers then patients. 

1. Very low doses of the drug are given at the start of the clinical

trial to healthy volunteers to check for side effects.

2. A small number of patients are trialed to see if the drug treats

the disease.

3. A larger group of patients are trialed to find the optimum dose

for the drug and check it works.

Scientist check each others work in a process called peer review to 

prevent false claims.

If successful, the drug can be licensed.

Discovering drugs

Developing drugs

In clinical trials doctors use a double-blind trial. The patients taking part are 

randomly divided into groups, some are given a placebo (fake drug) and others are 

given the new medicine. Neither the doctor nor the patients know who is 

receiving what treatment to prevent bias.

Medicinal drugs are either used to treat the cause of a disease or ease the symptoms.

Painkillers treat the symptoms of an illness; they do not kill  pathogens.

Antibiotics (e.g., penicillin) kill bacteria inside the body. They damage bacterial cells without 
harming your own cells. Specific bacteria should be treated with specific antibiotics.

Antibiotic resistant strains of bacteria are evolving. Antibiotics that used to work against a 
particular type of bacteria no longer have an effect, they do not cure the disease. This is of 
great concern.

Antibiotics do not kill viral pathogens. Viruses reproduce inside body cells so it is very 
difficult to develop antiviral drugs that will kill the virus without damaging body cells.

Discovering drugs

Painkillers and Antibiotics
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Cells and Communicable Diseases TRIPLE CONTENT 

Required Practical: Culturing microorganisms

Bacteria multiply by binary fission as often as 
once every 20 minutes if they have enough 
nutrients and a suitable temperature. 

Bacteria can be grown in a 
nutrient broth solution or as 
colonies on an agar gel plate.

Uncontaminated cultures of microorganisms are required for investigating 
the action of disinfectants and antibiotics.

This is done by using the following aseptic techniques to avoid 
contamination:

Petri dish and culture media are 
sterilised before use.

An inoculating loop can be used to 
transfer bacteria.  It is sterilised by 
heating it to red hot in a flame before 
and after use, in order to prevent 
contamination.

To inoculate the agar, the lid of the 
petri dish is lifted and tilted.  The lid 
is not fully removed or placed on the 
desk to prevent microorganisms in 
the air contaminating the culture.

The lid of the petri dish should be secured in place 
by strips of tape.  The lid is not completely sealed 
to allow oxygen in, which prevents dangerous 
anaerobic bacteria from growing.   

The petri dish should be stored upside down to 
prevent condensation developing on the lid and 
contaminating the plate.  The cultures are incubated 
at 25∘C to reduce the change of growing harmful 
pathogens that could survive at human body 
temperature.

The cross-sectional areas of 
exclusion zones can be 
calculated to compare 
effectiveness of disinfectants 
or antibiotics.

The centre of the exclusion 
zone is difficult to estimate, 
so the diameter is measured 
and divided by 2 in order to 
find the radius.

𝐴𝐴 = 𝜋𝜋𝑟𝑟2 is then used to 
calculate area of the 
exclusion zone.

Bacteria reproduce at regular intervals. This 
allows mathematical calculations to be undertaken 
in order to predict how many bacteria will be 
present in a given time.

Calculating the number of bacteria in a population
Example question: The mean division time for bacteria 
population A is 20 minutes. If you begin with one 
bacteria, calculate how many bacteria will be present 
after 6 hours.

Step 1: Calculate how many times the bacteria divide 
In this example bacteria divides every 20 minutes, so 
will divide three times every hour (60/20=3). 
If the bacteria grow for 6 hours, each bacterium will 
divide 3 times per hour × 6 hours = 18 times.

Step 2: Calculate the number of bacteria in the 
population. Every time the bacteria reproduce, the 
number doubles. You can use an equation to do this.

Bacteria at the end of the growth period 
= bacteria at the beginning × 2number of divisions

Number of bacteria at the beginning = 1
Number of divisions = 18
Using the above equation: 1 × 218 = = 262,144 bacteria

0 mins
20 mins

40 mins
60 mins
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Body Systems

The Chemistry of FoodTissues & Organs

Making digestion efficient

Cells: Basic 
building 
blocks of 
living things

Tissues: Group of cells 
with similar structure & 
function

Organs: Groups of 
tissues performing 
specific functions

Organs are organised
into organ systems (e.g. 
digestive system) which 
work together to form 
organisms

Carbohydrates:
• provide us with fuel to carry out all the reactions in our bodies.
• Contain C, H & O & are made of units of sugar, sometimes just 1 or more than 1 unit joined together.
Lipids:
• Are fats (solid) & oils (liquid)
• Most efficient energy store in the body & source of energy, role in cell membranes & as hormones.
• Made up of 3 fatty acids joined to 1 glycerol.
• Different combination of fatty acids determine nature of lipid.
Proteins-
• Used for building up cells & tissues, as well as enzymes.
• Made up of amino acids. Different arrangements of 20 different amino acids creates different proteins.

An enzyme is a biological catalyst that 
speeds up chemical reactions.

1. Substrate has a
complementary shape to
the…

2. Enzyme’s…

3. Active site which it
fits into perfectly…

4. Substrate splits
into products which
leave active site…

5. Enzyme is unchanged &
ready to use again.

Enzyme-controlled reactions are affected by 
temperature & pH.

Increasing temperature increases the rate of 
an enzyme-controlled reaction, but only up to 
the optimum temperature after which the 
enzyme’s protein structure is altered & the 
enzyme is denatured.

The substrate no longer fits in the altered
shape of the active site.

A change in pH away from the optimum also 
alters the shape of the active site & therefore 
denatures the enzyme too.

How the digestive system works

Amylase (a carbohydrase) breaks 
down carbohydrate & is produced by 
the salivary glands, & used in the 
mouth. 
Starch (a carbohydrate) →→ sugars

Protease breaks down proteins & is produced by 
& used in the stomach. Protein →→ amino acids

Amylase, lipase & protease produced by the 
pancreas.  Lipase breaks down lipids. Lipid →→ 
fatty acids & glycerol

Protease & lipase produced by & 
used in the small intestine

Food is broken down by digestive enzymes into 
small, soluble molecules that can be absorbed 
into the blood.

The stomach environment is acidic. This kills most 
bacteria & is the optimum pH for protease enzymes.

The small intestine requires an alkaline environment 
for the enzymes here to work. 

Bile made in the liver, & stored in the gall bladder, 
flows into the small intestine to neutralise the 
hydrochloric acid from the stomach.

The bile also breaks down large drops of fat into 
smaller droplets, increasing their surface area (SA). 
This is called emulsification. 

The alkaline conditions & large SA increase the rate 
of fat breakdown by lipase.

Tissues & Organs Chemistry of Food

How the digestive system works

Making digestion efficient Factors affecting enzyme action

Catalysts & Enzymes

Enzymes are not used up in a chemical reaction.

They can be used to:

• Build big molecules from small molecules
• Break down big molecules into small

molecules
• Change a molecule into another molecule
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A buffer is a solution at a certain pH.

Amylase is an enzyme that breaks down 
starch into glucose

Required Practical- Food Tests

Required Practical– The effect of pH on an enzyme

Test for sugar: Benedict's test

Method
1. Crush food using a pestle and
mortar
2. Put your food sample into a test
tube. 3. Add a few drops of Benedict’s
solution to the sample in the test
tube.
4. Heat up the sample for 5 minutes.

Results
• Colour change from blue to light

green shows a little sugar is present
• Colour change from blue to brick

red shows a lot of sugar is present
(a positive result)

Test for protein: Biuret reagent

Method

1. Crush food using a pestle and
mortar
2. Put some of the food sample into
a test tube.
3. Add a few drops of biuret
solution
4. Shake the tube gently to mix.

Results

Colour change from blue to lilac in 
presence of protein (a positive 
result)

Test for starch: iodine

Method

1.Crush food using a pestle
and mortar
2. Put some of the food sample
into a test tube.
3. Add a few drops of iodine
4. Shake the tube gently to mix.

Results

Colour change from orange to
blue/black in the presence 
of starch (a positive result)

Test for lipids: ethanol

Method

1. Crush food using a pestle
and mortar
2. Add a few drops of distilled
water
3. Add a few drops of ethanol
4. Shake the solution gently

Results

A milky white emulsion forms in 
the presence of lipid (a positive 
result)

Method

1. Different buffers with different pHs are
placed in separate test tubes (independent
variable)

2. Amylase and starch are added to each test
tube.

2. Every 30 seconds each solution is tested
with iodine in a dimple tray

3. When the amylase has completed the
breakdown of starch, the iodine will stop turning
black and will remain orange

4. The solution that contains the buffer closest
to the optimum (best) pH for amylase, will stop
turning black the quickest

pH2

pH5

pH8

Starch

Glucose

Amylase

Optimal 
pH
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The Circulatory System

Made of the blood, heart and blood vessels, it’s job is to 
transport blood around the body, carrying oxygen from the lungs 
and glucose from digestion to the cells that need them, as well as 

to carry waste substances to be removed from the body.

Blood Vessels

Blood is a tissue containing the following 4 components:

Component Function

Red Blood 
Cells

Carry oxygen. A biconcave shape gives them 
an increased SA:V ratio for diffusion of 

oxygen. The red pigment haemoglobin binds 
to oxygen. 

White 
Blood Cells

Make up the immune system. They attack 
invading microorganisms (pathogens).

Platelets Fragments of cells  - cause clotting at the 
sites of wounds

Plasma A straw-coloured fluid in which the platelets, 
red & white blood cells are suspended. It 

carries dissolved CO2 and glucose.

The Heart 

The heart is a muscular organ; the circulatory system’s pump. It is 
called a double circulatory system because the blood visits the heart 
twice in it’s journey around the body. 

Vessel Structure & Function

Arteries Arteries take blood Away from the heart. They are 
strong and can stretch to deal with the blood at 

high pressure. The thick walls are made of muscle 
and elastic tissue.

Veins Veins take blood in to the heart. Valves prevent 
backflow of blood and keep blood flowing in the 

right direction.

Capillaries Capillaries are tiny vessels found in the lungs & the 
body parts, being just 1 cell thick, they allow 
oxygen and CO2 to diffuse into and out of the 

blood.

Heart Diseases

In coronary heart disease layers of fatty material build up inside the 
coronary arteries (blood vessels suppling heart muscles with oxygen), 
narrowing them. This reduces the flow of blood through them, 
resulting in a lack of oxygen for the heart muscle. 

Treatments Treats.. How it works

Artificial 
Pacemakers

Irregularities 
in heart rate

Gives out electrical pulses to 
control the heart rate.

Stents Coronary 
Heart Disease 

(CVD)

Opens up the coronary arteries to 
keep blood flow to the heart 

muscle. 

Statins High 
Cholesterol 

that can lead 
to CVD

reducing blood cholesterol levels 
slows down the rate of fatty 

material deposit.

Replacement 
valves

Faulty/Leaky 
Heart Valves

2 types: biological valves come from 
pigs/human donors,  mechanical 
valves are built from man-made 
materials. 

Heart 
Transplants

Heart Failure From human donors. Artificial 
hearts temporarily used when a 
patient waits for a transplant, or to 
rest the heart as an aid to 
recovery.

Blood picks up oxygen from the LUNGS and becomes 
oxygenated. It enters the heart via the pulmonary vein 
passing into the left atrium, before being pumped into the 
left ventricle. The left ventricle has a very thick 
muscular wall that contracts to pump blood out of the 
aorta and to deliver oxygen to all the different body 
parts. Having delivered its oxygen, it becomes 
deoxygenated, and returns to the heart via the vena 
cava, passing through the right atrium and right 
ventricle. It is then pumped through the pulmonary 
artery to pick up more oxygen from the lungs again. 

The right atrium also 
contains a small patch of 
cells that control the resting 
heart rate. This is called the 
natural pacemaker and is 
found in the right atrium.

(Forward-flow 
valves open)

(Backflow 
valves close)

thick 
muscular, 

elastic walls

small lumen

relatively 
thin walls

large 
lumens

has valves

Walls only 1 
cell thick

Very narrow 
lumen
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The Respiratory System

Body Systems

The respiratory system gets oxygen from the air into lungs 
during inhalation (breathing in) and removes waste carbon 
dioxide from the body during exhalation (breathing out).

trachea

bronchi

bronchioles

alveoli

Inhaled air eventually 
reaches the alveoli, 
grape-like air sacs. 

This is where gas exchange 
with the blood happens. The 
alveoli are well adapted for 

gas exchange.

Adaptation Explanation

Thin 
walls

This reduces the distance that the oxygen 
needs to diffuse to get into the blood, 

increasing the rate of diffusion. 

Huge 
surface 

area

The tiny size, round shape and large number of 
these alveoli in the lungs greatly increases the 
surface area for diffusion, increasing the 

rate of diffusion.

Surrounded 
by 

capillaries

The network of capillaries provides a 
constant flow of blood around the lungs, 

maintaining an oxygen concentration 
gradient, maintaining a high rate of 

diffusion. 

Remember these adaptations increase the rate of diffusion 
of waste carbon dioxide out of the blood as well!

Transport- in and out of cells

Cells must take in useful substances like glucose and oxygen for respiration, and remove 
waste substances such as carbon dioxide and urea. Cells must also control how much water 
they contain. The cells use three transport processes to do this: diffusion, osmosis and 
active transport.

Diffusion Particles move around randomly. They bump into each other 
and this moves them all around
Diffusion is the net movement of particles from an area of 
high concentration to an area of low concentration down a 

concentration gradient.
(Use the diagram to the left to help you remember this 

important definition)
Factors that affect the rate of diffusion include:

Temperature
An increase in temperature causes particles to move 

around more quickly and increases the rate of 
diffusion.

Surface Area
If the diffusion surface has folds in it then it has a 

larger surface area over which diffusion can take place. 
This increases the rate of diffusion.

The difference in 
concentration

The bigger the difference in concentrations, the 
steeper the concentration gradient. This increases the 

rate of diffusion.

Active Transport Unlike diffusion and osmosis (passive 
processes), active transport requires energy.

Active transport moves substances from an area of 
low concentration to an area of high concentration 

against a concentration gradient. It requires energy 
from respiration

Active transport allows:
• mineral ions to be absorbed into plant

root hairs from very dilute (low 
concentration) solutions in the soil. Plants 

require ions for healthy growth.
• glucose molecules to be absorbed from

the lower concentrations in the gut into
the blood which has a higher glucose 

concentration. 
This is achieved by special ‘protein pumps’ 

found in the cell membranes.
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Atomic Structure and the Periodic Table

Chromatography – for separating a mixture of 
substances dissolved in a solvent e.g. inks

Structure of the atom:

Atoms, Elements and Compounds
All substances are made up of atoms. Atoms 
are the smallest part of an element that 
can exist.

Atoms have a radius of about 0.1 nm (1x10-10 m)

Atoms of each element are represented by a 
chemical symbol:

O for oxygen

Ca for calcium

An element is a substance made up of only one 
type of atom.

Compounds contain two more elements 
chemically combined in fixed proportions:

CO2 for carbon dioxide

Compounds can only be separated into 
elements by chemical reactions.

Naming compounds of 2 elements:

If the 
symbol only 
contains 1 
letter, this 
letter must 
be capital.

If the symbol 
contains 2 letters, 
the first must be 
capital and the 
second must be 
lower case.

No small number 
after C means there 
is 1 carbon atom in 
carbon dioxide.

A small 2 after the 
O means there are 2 
oxygen atoms in 
carbon dioxide.

Crystallisation – for forming crystals from a solution Distillation – for separating a mixture of liquids

Electronic structure Ions and isotopes

Spots of ink

Chromatography 
paper

Pencil 
line

Solvent

Solvent
front

• Distance travelled by
the spot depends on
the solubility of the
substance.

• Pencil line must be
above solvent.

• Must be drawn in
pencil as ink will
dissolve and run up
the paper.

residue

Filtration – for separating insoluble solids from a 
liquid or solution.

• Filter paper has tiny
holes (pores) in it.

• Small solute molecules
and dissolved
substances can pass
through the pores.

• Large particles of
undissolved solid are too
big to pass through.

heat

Evaporating 
basin

• Evaporating water from a
solution on a water bath is
gentler than heating
directly.

• Stop heating at the point
of crystallisation – when
crystals appear.

• Set aside so excess water
can evaporate and crystals
form slowly.

The pure liquid is collected.

chargemassparticle

-1v. smallelectron

+11proton

01neutron

Atomic number (number of
protons in the atom).

Mass number (number of protons 
+ neutrons in the atom).

chemical symbol.

Electrons are arranged around the 
nucleus in shells.
The shell closest to the nucleus 
(1st shell) is filled first and can 
hold up to 2 electrons.
The 2nd shell can hold up to 8 
electrons.
The 3rd shell can hold up to 8 
electrons. 

e.g. Oxygen atoms have 8
electrons. The electron
structure is 2,6.

If atoms lose or gain electrons
they become charged.

Charged atoms are called ions.

They are charged because 
the numbers of protons and 
electrons are different.

E.g. the Li+ ion has 3 protons
(positive) and 2 electrons
(negative).

Atoms with the same number of 
protons but different 
numbers of neutrons are called 
isotopes.
Isotopes are atoms of the same 
element but with different 
masses.

• The name of the metal goes first
• The name of the non-metal goes second
• The non-metal name ends in –ide

Word equation:
calcium + bromine  calcium bromide

Symbol equation:
Ca + Br2  CaBr2

In an atom 
the number 
of protons is 
equal to the 
number of 
electrons.

Atoms have no overall charge

Liquids are heated in the round 
bottomed flask until the one with 
the lowest boiling point boils.

Its vapour travels down the 
condenser where it condenses.

Liquids with higher boiling 
points are left in the flask

heat
mixture

atom ion

crystals
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Atomic Structure and the Periodic Table

Periodic Table

The periodic table is a list of elements arranged according to their 
atomic number.

Elements in the same group have the same number of electrons in 
their outer shell (e.g. group 1 all have 1 electron in their outer shell) 
and similar properties (e.g. the noble gases are all very unreactive 
gases). The number of electrons in an element's outer shell 
determines its chemical properties.

Metals and non-metals

• Metals are found on the left side of the periodic table and non-
metals are found on the right.

• Metals form positive ions (Li+)
• Non-metals form negative ions (O2-)

General physical properties

Metals Non-Metals

Lustrous (shiny) Dull

Good conductor Poor conductor

High density Low density

Strong
Brittle

Malleable and ductile

High melting point Low melting point

History of the Periodic Table

Before the discovery of subatomic 
particles (electrons, neutrons and 
protons) periodic tables were 
arranged based on atomic weight.

Mendeleev and Newlands both 
suggested different periodic 
tables.

Following the discovery of protons 
our modern periodic table is now 
arranged by atomic number.

The discovery of isotopes made it 
possible to explain why ordering 
elements by atomic weight was 
not always correct… as Mendeleev 
thought (look at Ar and K).

Newlands Mendeleev

Ordered elements by atomic weight

Included only the 
elements known 

at the time

Left gaps for 
undiscovered 

elements

Arranged by 
atomic weight 

only

Arranged by 
atomic weight 

and adjusted for 
chemical 

properties

Every 8th element 
had similar 
properties 

(Newlands’ Law 
Of Octaves)

Elements in 
groups had 

similar 
properties

Criticised for 
grouping 

elements with 
very different 

properties.

Not believed 
until the gaps he 

left for new 
elements proved 
to be correct.

Each column is a group

The group number 
tells you how many 
electrons are in the 

element's outer shell.

Each row is a period

The period number 
tells you how many 

shells of electrons an 
element has

Metals

Non- Metals

Common content with 
physics:
The development of 
the atom model -
discovery of the 
electron, the nucleus 
(alpha scattering), 
electron shells (Bohr), 
neutrons (Chadwick)
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Group 1 (Alkali Metals)

• Group 1 metals are also known as the Alkali Metals. They are known as the
alkaline metals as they produce an alkaline solution when reacting with water.

• Their chemical characteristics are due to the single electron in the outer shell
of the elements. Group 1 elements lose an electron to leave a complete outer
shell.

• Density and reactivity of group 1 metals increase down the group whereas the
melting point decreases.

Group 7 (Halogens)

• Group 7 elements are also known as the Halogens.

• Their chemical characteristics are due to the seven electrons in the
outer shell of each element. Group 7 elements react to gain an electron
to complete their outer shell.

• Halogens exist as diatomic molecules (paired atoms)
E.g. F2, Cl2, Br2

• A more reactive halogen can displace another halogen from a compound.
E.g. potassium bromide + chlorine → potassium chloride + bromine

• The density, boiling point and melting point of halogens increase down
the group whereas reactivity decreases down the group.

Group 0 ( Noble Gases)

• Group 0 elements are also known as the Noble Gases.

• These elements are  unreactive due to having a complete outer shell of
electrons which is very stable.

• The boiling point of noble gases increases down the group.

The Transition Metals

• The transition metals are found in the central section of the
periodic table and include chromium (Cr), cobalt (Co) and iron (Fe).

• In general transition metals are harder, stronger, denser and
have higher melting points than group 1 metals.

• Compared to group 1,the transition metals are much less reactive
with oxygen and water. Some do not react at all or require heating
and few react with the halogens.

• They are commonly used as catalysts.

• They form coloured compounds whereas group 1 metals form
white compounds.

• The same element can also form ions with different charges.
E.g. iron can form Fe2+ and Fe3+.

Explaining trends
The reactivity of elements is closely linked to the ability of electrons to be lost or gained. 
The more easily an electron is lost or gained the more reactive an element.
The reactivity of Group 1 elements increases as you go down the group because:
• group 1 elements are metals, so the outer electron is lost
• the atoms get larger going down the group.
• the outer electron gets further from the nucleus going down the group and there is

more shielding.
• the attraction between the nucleus and outer electron gets weaker going down the

group - so the electron is more easily lost

The reactivity of Group 7 elements decreases as you go down the group because:
• group 7 elements are non-metals, so they want to gain an electron
• the atoms get larger going down the group
• the outer electron shell gets further from the nucleus going down the group and

there is more shielding.
• the attraction between the nucleus and the outer shell gets weaker going down the

group - so it’s harder to gain an electron

Reactions of Group 1 metals

• Group 1 elements react vigorously with chlorine to form chlorides, which
dissolve in water to form colourless solutions.
E.g. sodium + chlorine → sodium chloride

• Group 1 elements react with oxygen in the air to form metal oxides. The
surface of the metal reacts quickly in air so alkali metals are usually stored in
oil to prevent a reaction occurring.
E.g. potassium + oxygen → potassium oxide

• Group 1 metals all react with water to produce a metal hydroxide and hydrogen.
E.g. sodium + water → sodium hydroxide + hydrogen
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Chromatography is used to identify unknown compounds in a sample.
- The mobile phase moves and carries the different compounds in the sample through the

stationary phase.
- In paper chromatography, the mobile phase is a solvent such as water which carries the sample

along the paper (stationary phase).
- The different compounds in the sample will travel different distances along the paper.
- If a compound is more strongly attracted to the mobile phase than the stationary phase, it will

travel further up the paper.

Calculating the Retention Factor value:

 Rf =

(Measure to the centre of each spot)

What is it made of? 

A pure substance is made up of just one type of 
element or compound.

A mixture is made up of two or more different 
elements or compounds that are not chemically joined 
together.

A formulation is a mixture that has been specifically 
designed to produce a useful product. Examples include 
paints and medicinal drugs. 

Identifying pure substances
The melting and boiling point of a substance can be 
used in two ways to tell whether it is pure or not.

1) The range of the melting and boiling points will be
very small if the sample is pure.  Example:

2) Alternatively, once you have measured the melting
or boiling point for a substance you can compare it to a
database of known values.

- If the melting point you recorded matches the
melting point given in the database, it is pure.

- If the melting point does not match the value in the
database, your sample is impure.

- Generally impure substances will have a lower
melting point and a higher boiling point than the
pure substance.

9.7cm

Pencil baseline

Solvent line

Distance moved by substance
Distance moved by solvent

𝑅𝑅𝑓𝑓 =

7.5cm 
 9.7cm 

Example

=   0.77

Identifying unknown compounds
Calculate the Rf value (see left).
Then compare that to Rf values of known substances
which are stored in databases.
The compounds in a mixture may separate into
different spots depending on the solvent but a pure
compound will produce a single spot in all solvents.

Alternatively, when we carry out the chromatography 
we can include known samples and see if any spots 
travel the same distance.

sample red 
ink

green 
ink

In this example, two known 
compounds (red and green 
ink) have been tested. We 
can use them to confirm 
that the unknown sample 
contains red and green ink 
because the spots in the 
sample  have travelled the 
same vertical distance.
The sample also contains a 
3rd substance that is not 
in red or green ink.

- The baseline is drawn in pencil and not ink because
ink will dissolve in water.

- The pencil baseline must be above the surface of
the water otherwise the sample will dissolve into
the beaker of water and be lost.

Testing for gases

Hydrogen Test: Hold a lit splint near the sample of gas.
Result: Hydrogen will burn with a ‘squeaky pop’ sound.

Oxygen Test: Hold a glowing splint near the sample of gas.
Result: If oxygen is present a glowing splint will relight.

Carbon dioxide Test: Bubble gas through limewater
Result: If carbon dioxide is present it will turn limewater cloudy.

Chlorine Test: Use damp blue litmus paper
Result: Chlorine will bleach damp blue litmus paper white.

Pure caffeine Impure caffeine

Melting point/ 
°C

234-237 180-220
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What is it made of? 

CaCO3(aq) +  2 HCl(aq)→ CaCl2(aq)  +  CO2 (g) + H2O(l)

CONSERVATION of MASS (from C1)
The law of conservation of mass states
that the total amount of substance in a
chemical reaction does not change during
the reaction. Another way of saying this
is the total mass of reactants is the
same as the total mass of the products

A balanced chemical equation represents this in a different way: it uses
symbols and molecular formulae to show the same balance. The numbers
of each type of atom at the start and the finish are the same.

Reactants Products

Ca

C
O

O

O H

H Cl

Cl

Ca C

O

O

O

H

HCl

Cl

RELATIVE masses, Ar and Mr
We cannot weigh single atoms and
molecules because they are TOO SMALL.
However we can use RELATIVE masses to
help us.

Each atom of an element has a relative
atomic mass, Ar
This is how heavy the atom is compared
to a single carbon atom. We assume a
carbon atom has a relative mass of
exactly 12.
Everything else is compared to this.

Symbols on the periodic table tell us how
heavy each element is:

In molecules we can add up the relative
masses of EVERY ATOM to give the
FORMULA MASS, Mr

 relative atomic
mass Ar

40

40

1

1

1

1

Mr = 40+12+16+16+16
= 100

Mr = 1 + 35.5
= 36.5

But there are 2 of them! Mr = 40+35.5+35.5
= 111

Mr = 12+16+16
= 44

Mr = 16+1+1
= 18

100.0
36.5

+36.5
173.0

111.0
44.0

+18.0
173.0

A useful check of your maths is to add up the formula
masses for ALL reactants and compare to the total formula
masses for ALL products. They MUST be the SAME!

When the law seems wrong
Sometimes it can appear that
the law of conservation of mass
is wrong! It can look like the
total mass of substance has
either increased or decreased.
This occurs in open-systems
where (usually) a gas is allowed
to escape or is used in the
reaction.

In this reaction one of the
products, CO2, is a gas and can
escape the reaction.

If I weigh the products after
doing the reaction in an open
container, it will appear that the
mass has decreased.

BUT if I could collect and weigh
the CO2 and add it on, I would
find the mass does balance!
Phew!

The 2, here, multiplies all 
the atoms in the WHOLE 
molecule of HCl

16

16

35.5

35.5
35.5

35.5

1212

16

16

16

16
PERCENTAGE MASS:

This calculation is used to 
determine the percentage of an 
element within a compound. 

For example, HCl. Calculate the 
percentage of hydrogen in 
hydrochloric acid. 

HCl- H- 1     Cl- 35.5

Relative formula mass: 
1 + 35.5= 36.5

Percentage of H in HCl: 

1/36.5= 0.027 
--> % - 0.027 x 100= 2.7% of 
hydrogen in hydrochloric acid. 
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The Earth’s Atmosphere

The Earth’s early atmosphere

It is hard to say exactly how the atmosphere has changed because it has taken 4.6 billion 
years.

One theory suggests that the first billion years of the Earth’s existence included intense 
volcanic activity. This released large amounts of carbon dioxide, and nitrogen and a little 
methane (CH4) and ammonia (NH3). It may also have released the water vapour that later 
formed the oceans. There was little or no oxygen.

This would make Earth’s early atmosphere like Venus or Mars today (mainly CO2, little or no O2)

Changes from the early atmosphere to today
As Earth cooled, water vapour condensed and formed oceans.

CO2 dissolved in the oceans which formed hard precipitates (solids). Some of it
was used by sea creatures to make shells, and these later formed rocks like limestone.

2.7 billion years ago, algae and then plants began producing O2 by photosynthesis, 
which also reduced the CO2 in the atmosphere.  Animals evolved as oxygen levels rose.

Fossil fuels (coal, oil and gas) contain large amounts of carbon, which came from CO2 in the early atmosphere

Greenhouse gases

Greenhouse gases like CO2 allow shortwave radiation (uv) from the 
Sun to pass through the atmosphere.

This reaches the ground, where it  heats the Earth’s surface. The 
Earth cools by emitting longwave radiation (infrared).

CO2 then absorbs some of the outgoing longwave radiation, causing the 
atmosphere to warm up, as the radiation does not all escape.

Oxygen, 
Approx 

20%

Nitrogen, 
Approx 

80%

Other 
gases, 
Approx 

0.1%

Photosynthesis

The modern atmosphere

For 200 million years, the proportions of gases in the atmosphere have been the same as today:

• about four-fifths (approximately 80%) nitrogen
• about one-fifth (approximately 20%) oxygen
• small proportions of other gases, including carbon dioxide, water vapour and noble gases.

Greenhouse gases include:

Water (H2O)  Carbon dioxide (CO2)  Methane (CH4)

Without them, the Earth would be too cold to sustain life, but too 
much of them can cause Earth’s atmosphere to heat up (global 
warming).
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The Earth’s Atmosphere
Global Climate Change

An increase in average global temperature (global warming) is a 
major cause of climate change (long-term changes to earth's 
weather patterns). This may lead to:

Global weather patterns changing (including flooding in some 
areas and drought in others)

Extreme weather events (e.g. hurricanes)

Ice caps and glaciers melting

Sea-levels rising, causing flooding in coastal regions

Desertification

Reduced yields of crops

Habitats changing

Carbon footprint = the total amount of carbon dioxide and other greenhouse gases emitted 
over the full life cycle of a product, service or event.
Carbon footprints can be reduced by reducing emission of CO2 and CH4 either:
• Directly, using “green” energy sources that don’t emit CO2 e.g. solar power and wind

power, instead of burning fossil fuels.
OR

• Indirectly, e.g.by insulating a building so it requires less heating, using local
materials and products that don’t get transported as far

This will then require fewer fossil fuels to be burned for electricity.

Atmospheric pollutants from fuels

Pollutant Cause Problem

Carbon dioxide 
(CO2)

Complete combustion 
(sufficient oxygen) Global warming

Carbon 
monoxide (CO)

Incomplete combustion 
(lack of oxygen)

Toxic gas. 
Colourless and 

odourless.

Sulfur dioxide 
(SO2)

Oxidation of sulfur 
impurities in fossil 

fuels Acid rain & 
respiratory 

problems (Asthma)
Oxides of 
Nitrogen 

(e.g. NO or 
NO2)

Oxidation of nitrogen 
in air at high 

temperatures in a 
vehicle engine

Carbon 
particulates 
(unburnt 

hydrocarbons)

Burning diesel Global dimming, 
health problems

Human Activities

CO2 levels are increased by:
• Combustion of fossil fuels
• Deforestation

CH4  levels are increased by:
• Farming cattle
• Growing rice
• Use of landfill

CO2

Climate Scientists 

Based on peer-reviewed 
evidence, many scientists 
believe that human 
activities will cause the 
temperature of the 
Earth’s atmosphere to 
increase at the surface 
and that this will result in 
global climate change. 

However, it is difficult to 
model such complex 
systems as global climate 
change. This leads to 
simplified models, 
speculation and opinions 
presented in the media 
that may be based on only 
parts of the evidence and 
which may be biased.

Evaluating 
evidence

You may be 
given 
information 
about global 
climate change 
and be asked 
to describe, 
explain or 
evaluate it.

This includes 
describing 
uncertainties 
in the 
evidence.

Scientific claims from 
new research that is 
published in journals 
must be peer-reviewed, 
(evaluated by other 
scientists who are 
experts in that area of 
science).
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Year 9 Physics topics 
Topic one: Electricity and magnetism 

0 Topic two: Energy I 
V 

Topic three: Forces 

Topic four: Particle model of matter 

W =m.9 
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LDRs and Thermistors

The resistance of an LDR (light dependent resistor) 
decreases as light intensity increases. LDRs are 
used in turning on streetlights.

The resistance of a thermistor decreases as the 
temperature increases. Thermistors are used in 
thermostats.

What causes resistance in a wire?

An electric current flows when electrons move 
through a conductor, such as a metal wire. The 
moving electrons can collide with the ions in the 

metal. This makes it more difficult for the 
current to flow and causes resistance. The 

longer the wire, the more collisions and so the 
higher the resistance.

Resistance increases as current increases.
Resistance increases as temperature increases.

The ions in the metal filament vibrate more 
as temperature increases. So they resist 

the passage of electrons more.

Circuit Symbols

For electrical charge to flow through a closed 
circuit there must be a source of potential 
difference.

Current: The rate of flow of electrical charge.

The greater the resistance of a component the 
smaller the current for a given potential difference 
across the component.

Electricity and Magnetism 

Circuit Equations

Charge flow = Current x time
Q = I x t

Energy transferred = Charge Flow x Potential 
Difference
E = Q x V

• Charge flow, Q, in Coulombs, C
• Current, I, in amperes, A
• Time, t, in seconds, s
• Potential difference, V, in volts, V
• Energy transferred, E, in Joules, J

Series and Circuits

In a series circuit:
• Current is the same through each component
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Resistance of a wire Required Practical

Aim: Investigate factors affecting the resistance 
of electrical circuits including the length of a wire 

at constant temperature and combinations of 
resistors in series and parallel.

Independent Variable: Length of wire

Dependent Variable:
Current and potential difference to calculate 

resistance

Control variables:
Thickness of wire

Wire material
Temperature

Equation: V = I x R

Equipment

Method
• Set up the circuit as per the diagram with a

10cm wire.
• Set the power supply to 2V
• Close the switch and record the current and

potential difference on the ammeter and
voltmeter

• Repeat for 20cm,30cm,40cm and 50cm.
• Calculate the resistance for each length using

the equation R=V/I
• Plot a graph of Resistance vs Length of wire.

Electricity and Magnetism

I-V Characteristics Required Practical

Aim: Investigate I-V characteristics of a varity
of circuit elements

Independent Variable: Circuit component

Dependent Variable:
Current and potential difference

Control variables:
Temperature

Equation: V = I x R

Equipment

Method
• Set up the circuit as per the diagram with the

component to be tested as a Fixed Resistor.
• Set the power supply to 2V.
• Close the switch and record the current and

potential difference on the ammeter and
voltmeter.

• Repeat for a range of potential differences, by
adjusting the variable resistor.

• Reverse the direction of the power supply and
repeat the experiment.

• Plot a graph of potential difference vs current.
• Repeat for a Bulb and diode.

I-V Characteristics Required Practical Results

Ohms Law: The current through a resistor at 
constant temperature is directly proportional to 

the potential difference across it

I-V Characteristics for a fixed resistor (linear)

The resistance of a filament lamp increases as 
the temperature of the filament increases

I-V Characteristics for a Filament Bulb (non-
linear)

The current through a diode flows in one 
direction only. The diode has a very high 

resistance in the reverse direction.

I-V Characteristics for a Diode
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Earth’s Magnetic Field

A magnetic compass contains a small bar magnet (the 
compass needle) that points in the direction of the 
Earth’s magnetic field.

The behaviour of a magnetic compass 
is evidence that the core of the 
Earth must be magnetic.

Earth has a magnetic field.

Electricity and Magnetism 

The Magnetic Force

When two permanent magnets are brought 
together they exert a force on each other.

Two like poles repel:

Two unlike poles attract:

The magnetic force is a non-contact force.

Permanent and Induced Magnets

A permanent magnet produces its own magnetic field 
and always has a North and a South pole.

An induced magnet is a material that becomes magnetic 
when it is placed in a magnetic field. When removed 
from a magnetic field an induced magnet loses most of 
its magnetism quickly.

Induced magnetism always creates a force of attraction.

Induced magnets are also called magnetic materials. 
They are made from iron, steel, cobalt and nickel.

Magnetic Fields

The region around a magnet where a force 
acts on another magnet or magnetic material 

is called the magnetic field.

For a bar magnet the magnetic field looks like 
this:

The strength of the magnetic field depends 
upon the distance from the magnet. The field 
is strongest at the poles of the magnet.

The direction of a magnetic field line is 
always from North to South.

The direction of the magnetic field at any 
point shows the direction of the force that 
would act on a north pole placed at that point.

We can plot the field 
pattern of a magnet using
a plotting compass.

Place the plotting compass near a pole. Draw a 
dot next to the North arrow. Now move the 
plotting compass to the other side of the dot 
and repeat.

Electromagnetism

When a current flows through a wire a magnetic field is produced. 
The strength of the field depends on the current in the wire and the 
distance from the wire.

To increase the strength of an electromagnet, increase the current 
or add more turns to the solenoid.

Shaping the wire into a solenoid increases 
the strength. The magnetic field inside a 
solenoid is strong and uniform. 

An electromagnet is a solenoid with an 
iron core. Adding an iron core increases 
the strength of the magnetic field.

Solenoid
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Energy

Energy Store Description

Kinetic Energy The energy stored by 
objects that are moving

Gravitational 
Potential Energy

The energy stored in 
objects raised above 
ground

Chemical Energy The energy stored in 
fuels, food and batteries

Thermal Energy The energy stored by hot 
objects

Elastic Potential 
Energy

The energy stored by 
stretched or squashed 
objects

A system is an object or group of objects.

Conservation of energy: 
In a closed system, energy cannot be created 
or destroyed. The total energy is constant.

In all system changes, energy is dissipated so 
that it is stored in less useful ways (wasted 
energy). Dissipated energy usually ends up a 
thermal store in the surroundings.

These unwanted energy transfers can be 
reduced using, for example, lubrication (to 
reduce friction) or insulation (to reduce the 
rate of thermal energy transfer). 

Efficiency

The efficiency of an energy transfer can be calculated 
using:

Efficiency = Useful Energy Output or  Useful Power Output

Total Energy Input  Total Power Input

Efficiency has no unit.

Calculating Energy Store Changes

Equations to Remember:

Note, work done and all forms of energy have 
the unit Joules, J.

Work done = Force x Distance
W = F x s

Force in Newtons, N.   
Distance in metres, m

Kinetic Energy = ½ x mass x speed2

Ek = ½ x m x v2

Mass in kilograms, kg
Speed in metres per second, m/s

Gravitational Potential Energy = mass x 
gravitational field strength x height

Ep = m x g x h

Mass in kilograms, kg     
Height in metres, m
g in Newtons per kilogram, N/kg
g = 9.8 N/kg on Earth – you don’t need to 
recall this.

Energy = Power x Time
E = P x t

Power in Watts (W) 
Time in seconds (s)

Elastic Energy = ½ x spring constant x 
extension2

Ee = ½ x k x e2

Spring constant in Newtons per metre, N/m
Extension in metres, m

System Change Decreasing 
Energy Stores 

Increasing 
Energy Stores

Tennis Ball 
Projected 
Upwards

Kinetic Gravitational 
Potential

A vehicle slowing 
down

Kinetic Thermal

A battery 
powered drill is 
turned on

Chemical Kinetic, Thermal

A person sliding 
down  a zip-wire

Gravitational 
Potential

Kinetic, Thermal

Given on data sheet

Energy transferred = Charge x Potential difference

E= QV

Energy Transferred= J, joules
Charge = C, coloumbs
Potential Difference= V, volts
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Thermal Insulation Results

Aim: Investigate the effectiveness of 
different materials as thermal insulators, 
or how the thickness of a material affects 

the rate of energy transfer.

Independednt Variable: Material

Dependent Variable:
Temperature change

The thicker the material the slower the 
rate of energy transfer (heat loss) from 
the container.

In the above example M has the thickest 
insulation

Energy

Thermal Insulation

Aim: Investigate the effectiveness of different 
materials as thermal insulators, or how the 

thickness of a material affects the rate of energy 
transfer.

Independent Variable: Material

Dependent Variable:
Temperature change

Control variables:
Thickness of the material

Volume of hot water
Time the water is allowed to cool

The container
Starting temperature of water

Equation: Not applicable

Equipment

Method
• Cover the container in an insulating material.
• Pour 200ml of water into the beaker using a

measuring cylinder.
• Measure the starting temperature using a

thermometer.
• Time 10minutes using a stopwatch.
• Measure the end temperature using a

thermometer and calculate the temperature
difference

• Repeat for other insulating materials.

Thermal Insulation

Aim: Investigate the effectiveness of different 
materials as thermal insulators, or how the thickness of 

a material affects the rate of energy transfer.

Independent Variable: Thickness of material

Dependent Variable:
Temperature change

Control variables:
Material

Volume of hot water
Time the water is allowed to cool

The container
Starting temperature of water

Equation: Not applicable

Equipment

Method
• Cover the container in one layer of insulating

material.
• Pour 200ml of water into the beaker using a

measuring cylinder.
• Measure the starting temperature using a

thermometer.
• Record the temperature every 30seconds for

10minutes using a stopwatch.
• Repeat for other 2,3,4 & 5 layers of insulating

material
• Plot a graph of temperature against time for each

thickness.

1 2
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Energy

Energy Resources

Uses of energy resources include:
• Transport
• Electricity Generation
• Heating

For example:
Coal is used for electricity generation.
Gas is used for heating and electricity 
generation
Petrol is used for transport
Wind power is used for electricity generation

Renewable and Non-renewable

A renewable energy resource is one that is 
being (or can be) replenished as it is used. 
This means that they won’t run out.

Renewable energy resources include:
• The Sun (using solar panels or heaters)
• Wind (using wind turbines)
• Wave (using water waves)
• Tidal (using the flow of the tides)
• Geothermal (using hot rocks below Earth’s

surface)
• Hydroelectric (using the flow of water

down a dam)
• Biofuel (burning biomass from plants or

animal waste)

Non-renewable resources include fossil fuels 
and nuclear. One day they will run out.

There are three fossil fuels:
• Coal
• Oil
• Gas

Environmental Issues

Different environmental impacts are cause by energy resources:

Fossil Fuels
When burned (combustion) fossil fuels release carbon dioxide, 
which is a greenhouse gas. 
Greenhouses gases increase global warming, which causes extreme 
weather events, rising sea levels and damage to species.

Combustion of fossil fuels also releases sulfur dioxide, which causes 
acid rain.

Renewables
Renewable resources can cause damage to habitats and species when 
the land is cleared to build them. 

Nuclear Fuel
Nuclear power produces radioactive waste that needs to be stored 
underground for hundreds of years.

Science can teach us about environmental issues but cannot always 
deal with the problems because of political, social, ethical or 
economic considerations. 

Patterns and Trends in Energy Use

Demand for power varies by time of 
day and season.

Some power stations are always on, 
they include nuclear & coal.

Power stations that can be turned on 
quickly include gas and hydroelectric. 
They can be turned on when needed.

Energy Resource Renewable Reliable Emits Carbon 
Dioxide

Fossil Fuels No Yes Yes

Nuclear Fuel No Yes No

Biofuel Yes Yes Yes

Wind Yes No No

Hydro-electricity Yes Yes No

Geothermal Yes Yes No

The Tides Yes Yes No

The Sun (solar) Yes No No

Water Waves Yes No No

Reliable

A reliable energy resource is one 
where we can predict how much energy 

it will produce in a set time period.

Many renewable energy resources are 
not reliable because they depend on 

the weather. For example, wind, solar.

Evaluate means to give advantages 
and disadvantages

Always say whether a resource is 
renewable, reliable and emits carbon 
dioxide first.

Other important points include:
Nuclear: an advantage is you get a 
large amount of energy from a small 
mass of fuel
Hydroelectric: can be used to store 
energy
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Forces l

A force is a push or a pull that acts on an object 
due to the interaction with another object. All 
forces are either:

Contact forces –These  require the objects to be 
physically touching.

E.g Friction , air resistance , tension and the
normal contact force

Non-contact forces – the objects are physically 
separated and do not need to touch each other.

E.g Gravitational force (weight) , electrostatic
force and magnetic force.

We can draw free body diagrams to show the 
forces acting on an object

Resultant Forces

When two or more forces act on an object , the resultant 
force is the overall effect of those forces

1) When forces act in opposite directions, take the
smaller force away from the bigger force to find the
resultant

2) When forces act in the same direction add the forces
together to find the resultant force

Resultant force =

5 – 3 = 2N to the right

Resultant force =

5 + 3 = 8N to the right

Resultant forces cause  objects to accelerate in the 
direction of the resultant force.

Scalars and vectors

Physical quantities that have both magnitude (size) 
and direction VECTORS

E.g Force ,velocity , acceleration

Physical quantities that have magnitude (size) and 
NO specific direction are called SCALARS

E.g mass, temperature , time

Vectors can sometimes be represented by an arrow. 
The length of the arrow represents the magnitude 
and the direction of the arrow is the direction of 
the vector

Support

Weight

ThrustAir/resistance

3N 5N

3N

5N

Stopping distance

The stopping distance of a vehicle is the sum of the distance the vehicle travels during the driver’s 
reaction time (thinking distance) and the distance it travels when the brakes are being applied (braking 
distance)

A driver’s reaction time (and thus the thinking distance) can be affected by tiredness drugs and alcohol. 
Distractions  and speed may also affect the driver’s ability to react

The braking distance of a vehicle can be affected by adverse road and weather conditions (such as wet or 
icy conditions)  poor conditions of the vehicle (such as poorly maintained brakes or tyres) and the speed of 
the vehicle.

When the brakes are applied , work done by the friction force between the brakes and the wheel reduces 
the kinetic energy of the vehicle and the temperature of the brakes increases. The greater the speed of a 
vehicle the greater the braking force needed to stop the vehicle in a certain distance. The greater the 
braking force the greater the deceleration of the vehicle. Large decelerations may lead to brakes 
overheating and/or loss of control.
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Forces l

Equations to Remember:

Force = mass x acceleration

F = m x a

This is the equation form of Newton’s 2nd

Law.

Weight = mass x gravitational field 
strength

W = m x g 

Gravitational field strength on Earth is 9.8 
N/kg . This will be given to you in questions

Force applied = spring constant x 
extension

F = k x e

This is the equation form of Hooke’s Law. 

Stopping distance = thinking distance 
+ braking distance

(HIGHER ONLY )

Momentum = mass x velocity

p = m x v

Force , F , in Newtons , N.
Mass, m , in kilograms , kg.
Acceleration, a  ,  m/s2 .
Weight , W , in Newtons , N.
Spring constant, k, in Newtons per metre , 
N/m
Extension, e , in metres , m.
Velocity, v, in metres per second, m/s.
Momentum, p, in kilogram metres per 
second , kg m/s.

This equation can be used when calculating work done 
when a force moves an object. 

Work done = Force x Distance W = F x s

Force in Newtons, N.   
Distance in metres, m

Power is defined as the rate at which energy 
is transferred, or the rate at which work is 

done. An energy transfer of 1 joule per 
second is equal to a power of 1 watt.

Mass and weight

The weight of an object is the force 
acting on it due to gravity. It is 
directly proportional to the mass of 
the object.

The mass of an object depends on the 
quantity of matter in it.

The weight of an object depends on the 
gravitational field strength  at the 
place where the object is. Thus if an 
object is taken to a different planet its 
weight would change (as the 
gravitational field strength would be 
different) but its mass would remain 
the same.
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Particle Model
Solids, liquids and gases can be represented:

In a solid, particles are arranged in rows and vibrate 
about a fixed position.

In a liquid, particles are closely packed but not 
arranged in rows. 

In a gas particles are in constant random motion.

Gases have a low density because there are large 
gaps between particles.

Density of Materials

Density is defined by the equation:

Density, ρ in kilograms per metre cubed, kg/m3

Mass, m in kilograms, kg
Volume, V in metres cubed, m3

1 kg = 1000 g
1 m3 = 1 x 10-6 cm3

1 cm3 = 1 ml

Changes of State

Changes of state are physical changes because 
the material recovers its original properties if 
the change is reversed (unlike chemical 
changes).

Mass is conserved in a change of state.

Particle Model of Matter

𝜌𝜌 = 𝑚𝑚𝑉𝑉

Particle Model and Pressure

The higher the temperature of the gas, the higher 
the kinetic energy of the particles and the faster
they move.

Increasing the temperature, at constant volume, 
increases the pressure as when particles move 
faster, they collide with the walls more often. 

Pressure in Gases (Triple Only)

A gas can be compressed or expanded by 
pressure changes. The pressure produces a net 
force at right angles to the walls of the 
container or any surface.

Increasing the volume, at constant temperature, 
causes pressure to decrease as particles collide 
less often.

Boyle’s Law: 
P x V = constant

Or
P1 x V1 = P2 x V2

Pressure, P in Pascals, Pa
Volume, V in metres cubed, m3

Doing work on a gas increases the internal 
energy of the gas and can increase the 
temperature. 

For example, doing work on the gas in a bike 
pump can lead to an increase in temperature.



95

Density Required Practical – Use appropriate apparatus to make and record the measurements needed to determine the densities of regular and irregular solid
objects and liquids.

The methods below go into more detail for each of the three objects – regular and irregular solids, and liquids. 
Each method has similarities – measure the volume, measure the mass, then calculate density.

An irregular solid object is one where the volume 
cannot be calculated from the dimensions. For 
example, a pebble or chess piece.

Steps

1. Measure the mass of the object using a
balance.

2. Fill a displacement can with water.

3. Carefully drop the irregular object into the
displacement can.

4. Measure the volume of water that
leaves the can, using a measuring
cylinder. This is equal to the volume
of the irregular object.

5. Calculate density using:

Particle model of Matter- Density Required Practical

A regular solid object is one where the volume 
can be calculated from the dimensions. For 
example, a cube or cuboid.

Steps

1. Measure the mass of the object using a
balance.

2. Measure the length of the sides of the object
using a ruler.

3. Calculate volume, by multiplying the three side
lengths together.  E.g. A x B x C

4. Calculate density using:

To measure the density of a liquid, we need to be 
careful that we do not include the mass of the 
container holding the liquid.

For the method below, the container is a 
measuring cylinder.

Steps

1. Measure the mass of a measuring
cylinder using a balance.

2. Add a set volume of liquid such as
20 ml.

3. Measure the mass of the cylinder
with the liquid in it, using a balance.

4. Subtract the mass of the empty
cylinder to get the mass of liquid.

5. Calculate density using:

𝜌𝜌 = 𝑚𝑚𝑉𝑉

A

B

C

𝜌𝜌 = 𝑚𝑚𝑉𝑉

𝜌𝜌 = 𝑚𝑚𝑉𝑉


