Knowledge Organisers
Summer Term – Year 10
Name: _______________

•

Please remember:
It is to be kept inside your knowledge organiser book
• It is to be brought into school every day

Regular retrieval throughout a scheme of learning (daily, weekly and monthly) has been proven to reduce the rate of
forgetting, supporting you to retain more in long term memory- making assessments/ exams way easier! The challenge for you
as a student is to make sure you use your knowledge organiser for each subject properly to help you to know more and
remember more over time. We’ve created this walk through to support you in using your knowledge organiser- for more support
speak to your subject teachers.
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Using your Knowledge Organiser
1
Look

2
Cover

3
Write

4
Check

5
Repeat

Start with a small section of knowledge
that you want to remember e.g Henry
VIII’s wives in History. Read through this
section of the knowledge organiser (a
couple of times if it helps)

Now cover up this section of your
knowledge organiser with a post it note
or scrap paper.

Self quiz- what can you remember and
rewrite? Make sure you do this without
looking back at your knowledge
organiser.

Remove the post it and check for
accuracy- did you get the key
terminology? Was it spelt correctly?
Was the order correct? If you drew a
diagram, how much of this did you get
correct?

After a short break away from your
knowledge organiser repeat the look,
cover, write, check until you can recall
all of the facts correctly without
prompts.

Most importantly- what did you miss
out?

This process can be used for any new
knowledge that you want to acquire. It
is good idea to do this on a regular
basis, once a week.

Strategy 1- Look, cover, write, check – A really simple but effective way to use your knowledge organiser. Focus on a specific area of your knowledge organiser.
1
Focus

2
Big ideas

3
Explain it

4
Link it

5
Record it

Make it manageable by selecting an
area of your KO where your learning is
not secure. Don’t waste time going off
something you can already do!

Pick out the main points or the big
ideas in this section.

Explain what you know about the main
points (this could be written or shared
verbally – a friend, a family member.

Now, see how it links to other areas
within the subject. E.g Eating meat –
causes global warming. Cows produce
methane which is a greenhouse gas.

Write down as many ‘think it, link it’
ideas as you can in your book. See if
you can beat others in you class!

Strategy 2- Think it, link it – Great for connecting the big ideas in your subject. How does ‘x’ relate to ‘y’. What are the key factors which make an equation/ experiment/
process work? Challenge yourself to see how many links you can make!
1
Select topic

2
Prepare quiz

3
Answer it

4
Self check

5
Repeat

Decide which area you want to be
quizzed on (this might build up over
time)

Get someone else to prepare 10
random questions on that topic to
challenge you.

Set a time limit (depending on the
number of questions) and answer the
questions without looking at your KO.

Now look at your KO to self checkmake a note of your score. Celebrate
your successes and make a note of
anything you missed or got incorrect.

Return to this section in 2/3 weeks- see
if you can improve your score! Re-do
those questions that you missed or got
incorrect.

Strategy 3- Knowledge quiz – You might try this after a few weeks of using your knowledge organiser. Get someone to set you 10 questions using your knowledge
orgainser. These could be spellings, key words, processes, equations etc to see how much you can remember! Record your score and see if you can beat your personal
best each half term!
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GCSE – English – Spoken Language

Your Task:
Prepare a spoken presentation on a specific topic.
The duration of the whole assessment should be
around 8 minutes.






Key Criteria
• Presentations must be formal (b).
• Presentations must be planned and organised.
• You must listen to and respond appropriately to
questions and feedback.

Assessment Objectives:
 •AO7: Demonstrate presentation skills in a formal setting
 • AO8: Listen and respond appropriately to spoken language,
including to questions and feedback on presentations
 • AO9: Use spoken Standard English effectively in speeches and
presentations.

Top Tips
 Ensure you use Standard English(a),
 Look at your audience,
 Don’t just read from your notes,
 Don’t have too many words on your power point
(if you are using one) and
 Present your ideas on something you are
passionate about.

Practise until you believe that you can
deliver your speech with confidence.

Key terms

Definition

A

Standard English

English that is clear and most easily
understood by a wide audience. It
is the ‘correct’ form of English.

B

Formal

Language that doesn’t use any
slang or abbreviations.

C

Sophisticated

Complicated or showing higher
level knowledge.
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GCSE English – Spoken Language

STEP 1: Choosing your Topic
Your topic should be of interest to you. Think
carefully about whether you will be able to
speak in a sophisticated and formal way
about it though! You must talk for 4 minutes
so ensure that it’s something you are
knowledgeable about.
Topics that have been successful in
previous years:

Step 3: Planning your Presentation

Step 2: Getting Started
To get started, answer
the following questions:
• What is important about
this topic?
• Who are you presenting
to?
• Why have you chosen
this topic and why should
your audience listen?

You must make sure you plan and practise your presentation. Your
organisation and preparation will improve your confidence and this will
result in a higher grade.
1. Break your topic down into smaller sections:

• Introduction,
• Statistics,
• Facts,
• Specific cases/ case studies/ anecdotes or
• Personal opinion.

• Does rap music glorify gang culture?

2. Do your research:

• Gaming: is it good for young people?

• You could look online for appropriate articles, documentaries etc.

• Technology and its impact on our
generation.

• You could read some books/ magazines/ newspapers/ blogs.

• Social Media: Benefits and Flaws

• Should animals be used for testing/
human entertainment?
OR Choose a topic you’re interested in.
Previous successful topics:
• Is basketball a fair sport given it picks
based on height and speed?
• Do we still need to travel abroad
when we can see it all on the
internet?

• You should discuss your topic with friends and family to gain their
ideas and inspiration.

Step 4: Practise
Read through your
presentation to
parents, guardians
and friends.

3. Engagement Strategies: methods you could use to enhance your
presentation:
• True/False with the audience
• Audience interaction .
• Some students have even played instruments and worn costumes!
• Emotive language, rhetorical questions, shocking facts/ statistics.
• When presenting, adapt your tone of voice, use hand gestures and
eye contact!
Plan the questions for the questions you may be asked and how you
will respond to them.
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KS4 – English – A Christmas Carol Plot and Key Quotations
1.

The narrator informs the reader
that Jacob Marley (former
business partner) died 7 years
ago.

2.

Scrooge described as mean
and miserly (d).

3.

Harsh weather and harsh
conditions towards Bob
Cratchit.
Scrooge is mean towards Fred,
his nephew.
He refuses to donate money
to the Portly gentleman.
He sees the face of Jacob
Marley in his door knocker.
He is visited by Jacob Marley
(bound in chains) who informs
him that he will be visited by
three spirits.

4.
5.
6.
7.

Stave 1:

“Marley’s Ghost”

1.
2.
3.
4.

5.

6.

.The Ghost of Christmas Past
visits Scrooge.
Scrooge his taken back to his
childhood and sees his former
self alone at school.
We are introduced to his sister –
Fan and the poor relationship
with his father.
Scrooge is then taken to
Fezziwig where we see him
enjoying himself at a party. He
interacts with people.
Scrooge is then shown his former
fiancée Belle and how they
split. He becomes upset when
he sees Belle and her family in
another vision.

1.

.The Ghost of Christmas

2.

3.

4.

5.

He takes him to see Bob
Cratchit and his family.
Scrooge is surprised at how
little the family have.
He is then taken to his
nephew, Fred’s house. Fred
and his guests mock Scrooge
and his miserly (d) ways.
He is then taken to a poor
part of the city and
introduced to Ignorance (f)
and Want.
The spirit becomes frustrated
and leaves him there.

Stave 3: “The
Second of the
Three Spirits”

..The Ghost of Yet To Come is shrouded
in darkness : silent and scary.

Present visits Scrooge.

He demands to be taken home.

Stave 2: “The
First of the Three
Spirits”

1.

2.

He is taken to the city and instructed to
listen to a group of businessmen who
are discussing the recent death of a
man who was not very well-liked.

3.

He is taken to Old Joe’s shop where a
dead man’s belongings are being
pawned.

4.

He is then taken to a bedroom where
he sees a corpse (h).
Scrooge demands to see tenderness
surrounding the death. He is then taken
to the Cratchit’s and learns the death

5.

of Tiny Tim.
6.

Scrooge wants to identify the dead
man and he is taken to his grave.

Stave 4: “The
Last of the
Spirits”

‘His sole executor (b), his
sole administrator…his
sole friend and sole
mourner.’

‘Another idol has
displaced me….a
golden one.’

…‘solitary (c) as an
oyster.’

‘A solitary child,

‘…wound about him like
a tail.’
‘Hard and sharp as flint.’

neglected by his
friends, is left there.’
‘The happiness he
gives is as great as if it
cost a fortune.’

‘A vacant seat…and
a crutch without an
owner.’

‘’The boy is
Ignorance (f), The girl
is Want.’

‘As good as gold.’

‘I hope to live to be
another man from what I
was.’

‘Shrouded (g) in a deep
black garment.’

‘…legs trembled
beneath him.’

1.

Scrooge awakes disorientated and
worries he has missed Christmas.

2.

He is joyful when he learns he hasn’t.

3.

He orders and pays for the biggest
turkey to be delivered to the Cratchit
family.
He apologises and donates a healthy
sum of money to the portly gentleman,
to give to the poor.

4.

5.
6.
7.
8.

He visits Fred and his wife and asks to
join them for dinner.
He is jovial next day, playing a trick on
a terrified Bob, who arrives late to work.
He gives Bob a pay rise and pays for
treatment for Tiny Tim.
Scrooge is reformed! A complete
contras to Stave One.

Stave 5: “The
End of It”

‘Scrooge regarded
everyone with a delighted
smile.’
‘I am as light as a feather, I
am as happy as an angel, I
am as merry as a school
boy.’
‘A merry Christmas to
everybody.’
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Key
Terms

Definition

A

Novella

A novella or
short novel is a work of
narrative prose fiction,
longer than a short story
but shorter than
a novel.

B

Executor

Someone responsible
for following through on
a task or duty.

C

Solitary

Existing alone.

D

Miserly

Reluctant to spend.

E

Poverty

Not having enough
material possessions or
income for a person’s
needs.

F

Ignorance

Lack of knowledge or
information.

G

Shrouded

H

Corpse

KS4 – English – A Christmas Carol Context, Theme and Characters

Characters
Jacob
Marley

Scrooge’s old
business partner
who comes back
as a ghost to
warn him. He is
wrapped in a
chain.

Ghost of
Christmas
Past

A shapeshifting
ghost with a
candle on top of
its head. It shows
Scrooge the past.

rich's responsibility to help
the poorest in society. He
exposes the unfair
treatment of the poor, and
shows that the stereotypes
that the poor are lazy are
untrue, which he does by
using the Cratchit’s, six
children.

Role of religion

1834 Poor Law

The role of the Family

Scenes of family
harmony (m)and cosy
firesides in many of Charles
Dickens' stories seem in
stark contrast to his own
family life. Later Dickens'
own family was marked by
strife as his relationship with
his wife deteriorated and
his sons seemed to have
inherited their paternal
grandfather's trouble
handling finances.

Dickens uses the novel to
present his feelings that the
rich must help the poor in
order for the world to be
improved, and that it is the

The Victorians were
religious. Many believe that
the novella (a) should be
seen as an allegory (n) of
the Christian concept of
redemption (i). Redemption
is the idea of being saved
from sin or evil.
Because Dickens
experienced life living in
poverty and wealth he
wanted the moral message
of the novella (a)to be that
all human beings have the
opportunity to behave in
kinder ways towards each
other. He wanted people to
see the joy redemption (i)
brings.

Performing kind deeds

kind, forgiving, charitable,
pleasant time: the only time
I know of in the long
calendar of the year, when
men and women seem by
one consent to open their
shut-up hearts freely, and to
think of other people below
them as if they really were
fellow-passengers to the
grave, and not another
race of creatures bound on
other journeys."

Victorian society ignored
the poverty (e) of its
poorest. On the one hand
were the rich who enjoyed
comfort and feasting at
Christmas, and on the other
were children forced to live
in dreadful conditions in
workhouses.

Redemption (i)

Stereotyping poorer citizens (J)

Dickens describes the
holidays as "a good time: a

The Victorian family was
considered to be a very
valuable part of the
everyday life throughout
the era. By today’s
standards, families were
often considered to be very
large. In 1870, you would
find that the average
household family contained
five or six children.

Responsibility

Reflection of Dickens’ life

At the beginning of the
Victorian period, the
celebration of Christmas
was in decline. The
Industrial Revolution, in full
swing in Dickens' time,
allowed workers little time
for the celebration of
Christmas.

Family

Christian Values

Decline of Christmas

Christmas

Fezziwig

Scrooge’s former boss
who was nice and hosted
parties for his workers.

Employs( S.2)

Scrooge

A rich Victorian misanthrope
(k).

A jolly ghost who looks
like Santa Claus, only
dressed in green. He
shows Scrooge the
present and introduces
him to two starving
children, Ignorance (f)
and Want.

Ghost of
Christmas Yet to
Come

A ghost dressed in
black who looks like
the Grim Reaper. This
ghost does not speak
and shows Scrooge
what could happen in
the future if he does not
change.

Bob Cratchit
Scrooge’s clerk

Belle

Shows a vision of (S.2):
Ghost of
Christmas
Present

Employs

Scrooge’s old girlfriend who he
rejected in favour of money. He
sees a vision of her future with a
family.

Fan

Scrooge’s younger sister..

Fred

Scrooge’s nephew who invites
him to Christmas dinner.

Martha Cratchit

Emily Cratchit

Bob’s wife who hates
Scrooge.

Tiny Tim

The eldest Cratchit
child.

Bob’s disabled son.

Belinda Cratchit

The twins

The second eldest
Cratchit child.

Peter Cratchit

The third eldest Cratchit
child.

The youngest Cratchit
children.

Cover or envelop so as
to conceal from view.
A dead body

I Redemption

The action of saving or
being saved from sin,
error, or evil.

J

A person of that
country.

Citizens

K Misanthrope

Someone who hates
other humans.

L

Someone who keeps
records.

Clerk

M Harmony

Things working well
together.

N

A story which is about
one thing but has a
hidden meaning.

Allegory
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1.

KS4 – Macbeth – Plot and Key Quotations
1.

The witches meet on the heath.

2.

.Macbeth and Banquo have fought and won a
battle . They are praised for their bravery by the
Captain.

3.

.Macbeth sees a dagger in
front of him on his way to go
and kill King Duncan.

2.

.Macbeth murders King
Duncan. Macbeth’s guilt is
apparent as he appears
covered in blood. Lady
Macbeth feels no guilt and
places the daggers on
Duncan’s guards.

The witches meet Macbeth and Banquo and they
make three predictions. They predict that Macbeth
will become Thane of Cawdor and eventually king.
Banquo is told that he will not become king but that
his children will be. Shortly after, Macbeth is told he is
the new Thane of Cawdor!

4.

Macbeth plans for Duncan to stay at his castle.

5.

.Lady Macbeth convinces Macbeth to kill King
Duncan.

6.
7.

1.

Duncan arrives at Macbeth’s castle.
Macbeth tells Lady Macbeth he will not murder
Duncan. However, she convinces him to go ahead
with the murder.

3.

4.

2.

3.

The dead body is discovered
by Macduff. Duncan’s sons,
4.
Malcolm and Donalbain, run
away: one to England and one
to Ireland.
Macbeth and his wife become
king and queen of Scotland.

5.

Macbeth questions Banquo.
He is suspicious of Banquo. As
a result, he plans his murder
with the help or murderers.
. Banquo is murdered by the
hired murderers but his son,
Fleance, manages to
escape.
At the coronation (a)
banquet, Macbeth sees the
ghost of Banquo at the table.
Lady Macbeth persuades
everyone that Macbeth is ill
and they must leave and is
furious at Macbeth.
Hecate, the witches’s leader,
is angry that the witches
meddled with Macbeth
without her permission.

1.

.Lady Macbeth sleepwalks: she is overcome with guilt and
loneliness.

2.

The rebels discuss the impending battle.

Macbeth is told that: he
must fear Macduff; that
he will not be harmed
by anyone born of a
woman and that he will
never be defeated until
Birnam Wood moves to
‘High Dunsinane Hill .’
They also share a vision
of Banquo.

3.

Macbeth declares he has nothing to fear from the battle. He
appears confident.

4.

The doctor reports on Lady Macbeth’s condition. Macbeth
orders him to cure her.

5.

Malcom and Macduff’s forces march to Dunsinane castle,
disguising themselves with branches from the trees of Birnam
Wood.

6.

.Lady Macbeth dies off stage.

3.

Macbeth has Macduff’s
wife and children
murdered.

7.

Macbeth realises that he is not going to win but decides to at
least die fighting.

4.

In England, Malcolm
tests Macduff’s loyalty
and checks they are on
the same side, wanting
the same things.

8.

Malcolm prepares for battle.

9.

Macbeth kills young Siward.

1.
2.

Lennox shares his suspicions
about Macbeth.

The witches share three
more prophecies (b):

10. Both Macduff and Macbeth fight and Macbeth is killed . His
head displayed on a spike, as he was a traitor. Macduff is able
to kill him as he reveals he was born by caesarean (k) section.
11.

Act One

Act Two

“…let not light
see my black
and deep
desires.” (1.4)

“…look like the
innocent flower
but be the
serpent under’t.”
(1.5)

“… horror,
horror,
horror!”(2.3)

“… instruments
of darkness.”
(1.3)

“Too full o’ the
milk of human
kindness.” (1.5)

“… daggers in
men’s smiles.”
(2.3)

“Stay, you
imperfect
speakers.” (1.3)

“… brave…”
“Noble…”
“Worthy” (1.2)

“When you durst
do it, then you
were a man.”
(1.7)
“… vaulting (c)
ambition which
o’erleaps itself.”
(1.7)

Act Three

“Fly, good
Fleance, fly, fly,
fly!” (3.3)

“…fruitless
crown.” (3.1)

“Give me the
daggers!” (2.2)

“I’m afraid to
look on what
have done.”
(2.2)

“I fear. Thou
played'st most
foully for 't.”
(3.1)

Act Four

“… devilish
Macbeth.”
(4.3)

“All? What,
all my pretty
chickens
and their
dam. At one
fell swoop?”
(4.3)

.Malcolm is crowned the new king of Scotland.

Act Five
“Turn, hell
hound, turn!”
(5.8)

“… dead
butcher and his
fiend-like (d)
queen.” (5.8)

“Hell is murky.”
(5.1)
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Men assumed a dominant
position in the society;
making it patriarchal (f). The
main responsibility of
married women was to take
care of the household
matters and raise children.
Before marriage, a girl was
under the control of her
father, after marriage her
husband and after the
death of her husband, her
son. Women were made to
depend on their male
relatives throughout their
lives and had no power.

Religion

Appearance vs. Reality

Masculinity

Ambition

Fate vs. Freewill

Ambition

King James I

Gender stereotypes

King James I

One of the most active
centres of witch hunting
was Scotland, where up to
4,000 people were burnt.
This was due to royal witchhunter King James I. King
James I wrote a book
called ‘Daemonologie’ in
which he supported and
encouraged the trials of
witches. He believed the
witches were controlled by
the devil and he described
witchcraft as “high treason
(e) against God”.

Kingship
King James did not tolerate
Catholics and this led a
group of them to plot to kill
him and everyone sitting in
the Houses of Parliament on
November 5th, 1605. This was
known as the Gunpowder Plot
which had failed.
Shakespeare’s Macbeth was
likely written in 1606 in the
aftermath of the Gunpowder
Treason. Along with its
responsive nature, it is known
that Shakespeare wrote the
play with the intent of
honouring and displaying
loyalty to King James I as a
cautionary (g) tale.

Religion
Revenge

Treachery and Regicide

People believed that God
set out an order for
everything in the universe.
This was known as the Great
Chain of Being. On Earth,
God created a social order
for everybody and chose
where you belonged. In
other words, the king or
queen was in charge
because God put them
there and they were only
answerable to God (the
Divine Right of Kings). This
meant that disobeying (n)
the King was a sin.

Gender

The Role of Women

Supernatural

Witchcraft

Kingship

The Divine Right of Kings

The Great Chain of Being

KS4 – Macbeth – Context, Themes and Characters

Key terms

Definition

A

Coronation

Where the king or queen is
officially crowned.

B

Prophecies

A prediction of what will
happen.

C

Vaulting

High and leaping over
something.

D

Fiend

An evil spirit or demon.

E

Treason

Betraying your country.

F

Patriarchy/al

G

Cautionary

Something to make you take
notice and perhaps stop.

H

Tyrannical

Being cruel with power.

I

Regicide

The act of killing the king.

J

Righteous

Behaving in the ‘right’ way or
being morally good.

K

Caesarean

Being cut from the womb
rather than a natural birth.

L

Coven

A group of witches.

M

Succumbs

Being unable to stop
something negative
happening.

N

Disobey

To go against orders.

Characters

The leader of the
witches’ coven (l).

Three Witches

They meet Macbeth
on the heath after his
first battle and give
Macbeth and
Banquo prophecies
(b) about their lives.

Kills A3.s4

Banquo

The loyal friend of
Macbeth who witnesses
the Witches’ original
prophecies (b) with him.
His suspicions about
Duncan’s death lead
Macbeth to act.

Macbeth

Kills A5.s8

Originally the Thane of
Glamis…

Kills A2.s2

Hecate

Influences A1.s3

Duncan

Lady Macbeth

The manipulative wife of
Macbeth. We never know her
name…
She eventually succumbs (m) to
madness and kills herself.

The original King of
Scotland.

Donalbain is Duncan’s second
son who flees to Ireland once his
father is murdered.

She is murdered along
with her children when
Macbeth cannot find
Macduff.

Macduff’s Children

Join forces A4.s3

Macbeth orders their murder
when he cannot find
Macduff.

Duncan’s first son who is
eventually crowned King of
Scotland. He flees to England
when his father is murdered.

Donalbain

Lady Macduff

The Thane of Fife who did
not attend Macbeth’s
coronation (a). He forms
an alliance with Malcolm
when the truth comes out
and eventually kills
Macbeth.

Malcolm

Fleance

Banquo’s son or “seed”.

Macduff

Minor Characters
Lennox

A young Thane of the
Scottish kingdom.

Ross

Macbeth’s cousin who is
initially loyal to the Thane
of Glamis.

Men being dominant in
society.
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KS4 – English - An Inspector Calls

Act 1:
1. The Birling family are celebrating the
engagement of Sheila Birling and Gerald
Croft.
2. An Inspector arrives and tells them that a
woman named Eva Smith has committed
suicide.
3. After Inspector Goole questions Mr Birling, it
becomes clear that Mr Birling fired Eva from
his factory for asking for higher wages.
4. Inspector Goole then interrogates(I) Sheila
and it is revealed that she used her position as
a wealthy local person to get Eva fired from
her job at Milwards.

Act 2:
1. The interrogation (I) moves to Gerald; it comes
to light that Gerald had an affair with Eva
after she was fired from Milwards – Eva had
changed her name to Daisy Renton by now –
and he had kept her in an apartment for six
months before ending their relationship.
2. The Inspector then questions Mrs Birling about
when Eva came to her charity for help whilst
pregnant. She refused to help her as she
believed Eva to be “impertinent”(H) for using
the name ‘Mrs Birling’.

Act 1
Narrator:
“The dining room is of
a fairly large suburban
house, belonging to a
prosperous
manufacturer.”

Act 2
The Inspector:

”A chain of

events.”

Mr Birling:

Mr Birling:

”…unsinkable,
absolutely
unsinkable.”

“If you don't come
down sharply on some
of these people, they'd
soon be asking for the
earth.”

“”

Mr Birling:

Sheila:

”…as if we were all
mixed up together like
bees in a hive –
community and all
that nonsense.”

“But these girls
aren't cheap
labour – they're
people.”

“”

Gerald:

“A girl died tonight. A
pretty, lively sort of girl, who
never did anybody any
harm. But she died in misery
and agony – hating life –. ”

“…she told me
she'd been happier
than she'd ever
been before.“

“”

”Girls of that

class.”

Sheila:
“”

”No, he’s giving

us the rope so
that we’ll hang
ourselves.”

Key terms

Definition

A
Socialism

A political system where people work
together for society; where wealth is shared
and everyone benefits equally.

B
Capitalism

A system of private ownership that allows the
rich to get richer; this system allows the
lower classes to be exploited (D).

C
Dramatic Irony

When the audience has more knowledge of
what is happening than a character.

D
Exploitation

The action or fact of treating someone
unfairly in order to benefit from their work.

E Bourgeoisie

Middle Class

F Proletariat

Working Class

G
Patriarchy

A society ruled by males in which women are
valued less and often act in a obedient way.

H
Impertinent

Rude

I Interrogates

Asks lots of questions

J Morality

Having morals/ good values

K Conservatives

A political party who values more capitalist
)b) attitudes.

L
Mouthpiece

Someone placed there to speak your own
views.

K Credited

Given the praise for.

Act 3

The Inspector:

Mrs Birling:

Act 3:
1. The Inspector then questions Eric as it has become clear that it was
Eric who got Eva pregnant. Eric reveals that he forced himself on Eva.
He says” 'I was in that state when a chap easily turns nasty.” Eric then
confesses to stealing money from his father but Eva refused the
money.
2. .Inspector Goole leaves after delivering his final speech; he warns that
there is a lesson to be learnt in “fire and blood and anguish” if we do
not start taking responsibility for our actions and start treating
everyone in society fairly.
3. Mr Birling calls up the police department who confirm there is no
Inspector Goole so the family believe they’ve been tricked until they
receive a phone call to let them know a girl has committed suicide
and an Inspector is on his way to question them.

The Inspector:
“Public men, Mr
Birling, have
responsibilities as
well as privileges.”

Mrs Birling:
“As if a girl of
that sort would
ever refuse
money!”

Eric:
“I was in that state
when a chap easily
turns nasty – and I
threatened to
make a row.”

The Inspector:
“We don't live alone.
We are members of
one body. We are
responsible for each
other.”

Sheila:
“The point is,
you don't seem
to have learnt
anything.”
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KS4 – English - An Inspector Calls

Characters

•
•

.The play was written in 1945 but set in 1912 – during this period, both world wars had happened
Priestley fought in WWI and saw the horrors. At the end of the WWII he saw the class, age and gender
divides all broken down and fought for the country to keep it like that, rather than go back to
Edwardian attitudes of 1912 of patriarchy (g) and rich people ruling without considering the poor.
After WWII, the Labour Party (a socialist (A) party) won the general election in a landslide victory
against Churchill’s Conservatives (k).
Priestley held socialist (A) beliefs and wanted to encourage others to behave in a socialist (A) way
In 1912 women did not have the right to vote and were seen as less than men; by 1945 they could vote
and had more value in society after the war

Eric Birling

Writer’s Intentions

•

•

Sybil and Arthur’s
daughter. She’s in her
early twenties; bright,
lively and optimistic.
Unlike her parents and
fiancé, she expresses
deep regret for her role in
Eva Smith's suicide.

Gerald Croft

Edna

Sheila’s fiancé. Gerald Croft
represents the aristocracy: the
highest class of society, comprised
of rich land owners and people
who inherit their wealth from their
parents. He had an affair with Eva.

The maid of the Birling
family; used a symbol of
their wealth.

Inspector Goole

A mysterious figure. His name
evokes the word 'ghoul', meaning
spirit or phantom. He appears to
have supernatural powers of
observation and persuasion. He
reflects a socialist (A) point of
view.

Eva Smith

She never appears on stage; she
has already committed suicide.
She represents the proletariat(F)
who are exploited (D) by the
upper classes, like the Birlings.

Often voted as one
of the top three
greatest ever Britons,
Winston Churchill
was the
Conservative (k)
Prime Minister who is
often credited with
being important in
winning WWII (1945).

Priestley believed in
social responsibility
and taking care of
everyone in society;
this is explored
through each
character’s reaction
to their role in Eva’s
death.

This theme is explored
through the older and
younger generation
(Mr and Mrs Birling vs
Eric and Sheila); their
reactions to their part in
the “chain of events”
demonstrates how the
younger generation
have more capacity
for change.

Women were
treated as though
they were inferior
and they were often
oppressed by the
male characters in
the patriarchal (G)
society in which the
play was set.

The Birlings and
Gerald represent the
upper classes who
abuse their power
and exploit (D) the
lower classes who
are represented
through Eva and the
Inspector.

Proletariat (f)

Social Class

Role of Women

Gender

Older Generation

Age

Responsibility for our Actions

Responsibility

Conservative MP

Winston Churchill

Younger Generation

•

Social Responsibility

•

Priestley wrote the morality (J) play, An Inspector Calls, as a warning for people to treat each other
more equally otherwise horrible events could follow like World War One and Two.
He highlighted the divisions that existed in pre-war Britain by setting the play in 1912 and through the
characters.
He wanted his 1945 audience to see how damaged society was and wanted to encourage them to
work together and look after each other.
He believed these socialist (A) values would help the country to avoid another war. He uses the
character Inspector Goole as his mouthpiece for his socialist views and he shows his audience that the
younger generation (through Eric and Sheila) have the ability to enforce these changes that society
need.
The arrogant and ignorant attitudes of Mr and Mrs Birling, the bourgeoisie (E), are what Priestley wanted
society to shy away from and therefore characterises them as foolish and unlikeable.

War Hero

•

Sheila Birling

Sybil and Arthur’s son.
He is adolescent in his
manner and drinks too
much. He forced himself
on Eva, got her
pregnant, then stole
money from his father
to support her. He
accepts responsibility.

Bourgeoisie

•

Sybil’s husband. He represents
the capitalist (B) class that
controls the wealth and means
of production; he is concerned
with material gain and
conventional attitudes. He is a
wealthy factory owner in his mid
50s.

Arthur’s wife of a higher
class. An unsympathetic
woman who represents the
bourgeoise (E) upper class.
She is adamant that she is
blameless in Eva Smith's
suicide.

Inequality

•
•

Arthur Birling

Sybil Birling

Context
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Sentence Starters:

KS4 – English – Unseen Poetry Knowledge Organiser

The poet alludes to/implies/conveys/
signifies/expresses/illustrates…

In ‘Give’, how does the poet present the
speaker’s attitude to generosity? (24 marks)
Step-by-step approach for Q1
Step 1: Read the question: what is
the steer (a)?
Step 2: Where can you find the
steer (a) in the poem?
Start with the title
Beginning/middle/end
ONLY things that link to the
steer (a)or focus.
Step 3: Link your methods or ideas
1 overarching thesis
(d)statement that addresses
the steer(a).
3 supporting ideas or
methods.
language and structure
Step 4: Explode the effects of
these three methods OR ideas
in the poem.
Step 5: Structure this in three
paragraphs.
- Idea, meaning, method
(language and /or structure),
connotations (words), effect (on
a reader), alternative (b)
interpretations (c) and
secondary reference.

The poet conjures up an image of…
The reader can infer…

Step 1:

The word ‘_______’ accentuates/evokes…

Thesis:
The speaker wants people to be kinder
to those less fortunate; this kindness is not
necessarily monetary.

Of all the public places, dear
to make a scene, I’ve chosen here.
Of all the doorways in the world
to choose to sleep, I’ve chosen yours.
I’m on the street, under the stars.
For coppers I can dance or sing.
For silver-swallow swords, eat fire.
For gold-escape from locks and chains.
It’s not as if I’m holding out
for frankincense or myrrh, just change.
You give me tea. That’s big of you.
I’m on my knees. I beg of you.
Simon Armitage

The poet’s attitude becomes apparent…
The theme of ___________ is explored…

The direct address (f) used by the
speaker makes the reader feel slightly
uncomfortable at their own lack of
action; the speaker is holding them
accountable (g) and reminding them
that they also have a social
responsibility.

Give

At the start/end of the poem, the poet…

By listing these metals in order of their
value and what they would do for
each of them, the speaker conveys
their desperation for kindness from
people. We can conclude that the
speaker feels dehumanised (l) from
the unkindness they have faced as
they are willing to act as a performer
rather than a fellow human being.

The ambiguous (h) use of the word
‘change’ could be a literal (i)
interpretation: the speaker seeks
something as insignificant (j) as spare
change. Or, this could be metaphorical
(k): the speaker is hoping for a change in
society’s attitudes to those less fortunate.

The writer has employed the use of…

Key terms

Definition

A

Steer

Direction/focus of the question.

B

Alternative

Another option or possibility.

C

Interpretations

Explaining the meaning of something.

D

Thesis

Statement or theory as an argument to be
proved.

E

Speaker

The voice or narrator of the poem.

F

Direct Address

The writer communicates a message directly to
an individual or group of individuals.

G

Accountable

Required to explain their actions; be responsible
for something.

H

Ambiguous

Not having a clear meaning.

I

Literal

Something in its most basic sense; not
metaphorical (k).

J

Insignificant

Not important.

K

Metaphorical

When something symbolizes something else (d).

L

Dehumanised

Take away human qualities.

M

Structure

The way something is put together.
E.g. Stanzas, chapters, a novel, a play etc.
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KS4 – English – Unseen Poetry Knowledge Organiser
In both ‘Give’ and ‘People Need People’ the speakers describe their attitudes towards how people treat each other.
Step-by-step approach for Q2

What are the similarities/differences between the ways the poets present these attitudes? (8 marks)

Step 1: Read the question:
what is the steer (a)?
Step 2: Where can you find
the steer (a) in this poem
and the other poem?
Start with the title
Beginning/middle/end
ONLY things that link to
the steer (a)or focus.
Step 3: Compare the methods.
Find examples of how the
poets have used language in
each poem- are they the
same or different?
Find examples of how the
poets have structured the
poem – are they the same or
different?

Step 1:

Step 2:

Step 4:

Step 3:

This links to the ‘steer’ of the
question because it’s about
how people treat each other.
The poet has repeated this
phrase throughout the poem.

This has been done to
emphasise how much and how
often we need other people.

On the other hand, the speaker
in ‘Give’ uses direct address:
“I’m on my knees. I beg of you”

Step 4: Explode the effects of
these methods in both poems.
Step 5: Structure this in one or
two paragraphs.
- Poem A – method and effect
- Similar or different?
- Poem B – method and effect

Step 4:

This also emphasises how much
people need others as the
speaker has to ‘beg’ for human
affection

People need people,
To walk to
To talk to
To cry and rely on,
People will always need people.
To love and to miss
To hug and to kiss,
It’s useful to have other people.
To whom to moan
If you’re all alone,
It’s so hard to share
When no one is there.
There’s not much to do
When there’s no one but you.
People will always need people.
To please
To tease
To put you at ease,
People will always need people.
To make life appealing
And give life some meaning,
It’s useful to have other people.
It you need a change
To whom will you turn.
If you need a lesson
From whom will you learn.
If you need to play
You’ll know why I say
People will always need people.

Comparison Connectives
Similarly

Contrastingly

In the same way

On the other hand

Also

However

In addition

Whereas
Tentative Phrases

Could

Maybe

Might

Possibly

May

Perhaps

Appears

Seems to

Things to consider when comparing:
•
•
•
•
•
•
•
•
•
•
•
•
•

Ideas
Themes
Effect on reader
Writer’s intentions
Tone
Mood and atmosphere
Imagery
Narrative voice
Language techniques
Structural (m) techniques
Shift of focus
Beginning
End
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KS4– English – Power and Conflict Poetry Context

Romantic era (g)

1792

Poems:
1. London
2. Extracts from the
Prelude
3. Ozymandias
Key ideas:
• Poems are not about
love.
• Poems are about
personal growth and
• appreciating nature
during the industrial
revolution (f).
• Poets sometimes
fought back against
what they thought
were tyrannical (a)
rulers who oppressed
(c)normal people.
• This made them
considered radical (b).

Imperialism (d)

1854

Global Conflict

Poems:
6. Exposure
7. Bayonet
Charge

Key ideas:
• 1 in 5 people in
the world called
Queen Victoria of
Great Britain their
governor (j).
• People were very
poor.
• People lacked
rights.
• The social
hierarchy (h) still
defined who had
power.

Key ideas:
• In the First
World War:
• 20 million
people died.
• It was fought
from
trenches
(holes in the
ground) in
Europe.

1969
onwards

1939-45

1914-18

Poems:
4. My Last Duchess
5. Charge of the
Light Brigade

Global
Displacement (e)

Global Conflict

Poems:
11. Kamikaze

Key ideas:
• In the Second World
War:
• 75 million people died.
• It was fought across
the globe.
• Pearl Harbour in the
USA was attacked in
December 1941.
•

Japanese pilots were
trained to bomb ships
by flying into them. This
meant they committed
suicide for their country.

• Following this, America
came into the war on
Britain’s side, changing
which side had the
upper hand in the war.

Poems:
8. Storm on the Island
9. War Photographer
10. The Emigree
12. Tissue
13 Checkin’ Out Me History
14. Remains
15. Poppies

Keyword

Definition

A

Tyrannical

Being cruel with
power.

B

Radical

A person who
wants to change
society.

C

Oppressed

Being treated
harshly, often by
rulers.

D

Imperialism

Pushing your
country’s ideas on
others.

E

Displace

Taking over the
place or role.

F

Industrial
Revolution

The use of
machines in
factories.

G

Romantic
era

Poems about
nature and its
impact in a
changing industrial
(f) word.

H

Hierarchy

A system where
people or items
are ranked by
status or power.

I

Terrorists

A person or group
who uses violence
to achieve their
goals to change
world.

J

Governor

The person in
charge.

Key ideas
•

•

•

.Wars were often
fought against smaller
countries to stop
tyrants (a) or terrorists
(i).
Locals thought
Western countries
invaded for oil and
other resources.
Many locals were still
loyal to the tyrants (a).
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KS4– English - Power and Conflict Poetry – Language Analysis AO2

War and
conflict

7 1957
“He lugged a rifle
numb as a smashed
arm.”

9 1985
“A hundred agonies in
black and white.”

The simile (k) of the rifle being
like a broken limb, slowing
him down, shows how the
army weighs heavily.

The juxtaposition (n) of
agony as a fairly plain
image shows the contrast
between the victims and
speaker.

5 1854

The personification
(l) of death having
‘jaws’ shows it can
kill like wild animals.

14

2008

“…his blood
shadow stays
on the street.”

The imagery (o) of
the blood being a
shadow could
imply it’s following
him, like his
memories.

8 1966
“We are
bombarded
by the empty
air.”
The air is personified
(l) as being like a
bomber plane.

6 1917

“…into the
jaws of death/
into the mouth
of hell.”

“Tonight this frost
will fasten on this
mud and us.”

Effects of war

15

2009

The metaphor (j) ‘fasten’
shows how the weather
has power to hold them
down.

2000s

“I traced the
inscriptions on
the war
memorial.”

“A shaven
head full of
powerful
incantations.”

The grieving
speaker is
visualising how her
child could have
joined the wardead with the verb
‘traced’.

The word
‘incantations’
implies the
kamikaze pilot is
under a spell and
being controlled
against their will.

2 1799
“A huge
peak, black
and huge…
upreared its
head.”
The peak
personified (l)
as rising its
‘huge’ head
shows how
powerful
nature
appears,
scaring the
speaker.

Power of the
individual/ authority

4 1842
11

Power of
the state

Power of
nature

“I choose
never to
stoop.”

The personal
pronoun (m) ‘I’
shows how the
Duke feels he is
always central
and most
important.

3 1817
“My name is
Ozymandias
, king of
kings.”
The metaphor
(j) ‘king of
kings’ implies
the tyrant (a)
feels he is
more
powerful than
all other rulers.

1 1792

“I wander through each
chartered street.”

13

‘Chartered’ implies even
the street is owned by the
state.

2005

“Dem tell me wha dem
want to tell me.”
The repetition (p) of ‘dem
tell me’ shows the control
the state has to control
what the speaker
knows.
10

1993

“There once was a
country... I left it as a child.”
The war between tyrants
(a) has forced the Émigré
(q) to leave, making their
country in the past tense.

Power of
humans

Keyword

Definition

J

Comparing two
unlike things by

Metaphor

K
Simile

L
Personification

2000s

“Fine slips from grocery
shops… might fly our lives
like paper kites.”
The simile (k) of ‘paper
kites’ shows how fragile
our lives truly are being
controlled by outside
forces.

is

Comparing two
things by saying

something is like
something else.
Giving non-human
things human
qualities.

M

Words which replace
names: I, you, he,
she, it, we, they, me,
him, her, us, and
them .

N

Where two things
are placed together
solely to compare
them.

Personal
pronouns

Juxtaposition

O
Imagery

Descriptive
language which
helps to create an
image for the
reader.

P

Where a word or
idea is reused often
for a particular
meaning.

Q

A person who has
left their country for
another. Often, they
have been forced
out.

Repetition

12

saying something
something else.

Émigré
Number on
context
page.

1
2

When
written

“blood
shadow
stays on
the street”

Quote

2000s

Analysis
of
quote
The
metaphor (j)
‘king of kings’
implies the
tyrant feels
he is above
all of rulers.
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KS4 – English – Language Paper 1 Section A

1: The ‘4 things’
Question
– List four things
from a specific
(a) part of the
source.

Start of the exam


.Use the context
box to infer (e)
information
about what the
text is about and
make predictions

You should:
Select
appropriate (b)
evidence from
text in response
to the
statement.

Top Tips
 Use the
What/How/Why
paragraph
structure,
On questions 2
and 4, zoom in
on words from
text,
 Refer to the steer
of the question
throughout and
Keep quotes to 510 words long.

3 The ‘Structure’
Question

How does the
writer use
language to…?
based on a
specific part of
the source e.g.
lines 8-18.

How has the
writer structured
the text to…?
Based on the
whole text.
You should:
Explain or
analyse the
effect or how
structure interests
the reader.

You should:
Explain or
analyse the
effect of
language.

A

4: The ‘Agree’
Question





2: The
‘Language’
Question

To what extent do you agree with the
statement provided? Based on a specific
part of the source.
You should:





.Judge the effect(s) on the reader,
Understand the writer’s methods(d),
. Use a range of textual references and
quotes and
Keep a relevant focus on the question
throughout..

Active Verbs
(similar to” shows”)
•
•
•
•
•
•

Connotes
Depicts
Demonstrates
Illustrates
Portrays
Reflects

•
•
•
•
•
•

Conveys
Exhibits
Emphasises
Implies
Presents
Suggests

The writer _(active verb)___ the…

B

1

4

10

5

2

8

20

10

3

8

20

10

4

2
0

50

25

Key terms

Definition

Specific

Clearly identified or
marked out

Appropriate

Suitable for the
focus of the question

C

Structure

The way a text is put
together, whether
through paragraphs,
subheading or
flashbacks (f) etc.

D

Methods

The way something
has been achieved.

E

Infer

To work out from the
information
available in the text.
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KS4– English – Language Paper 1 Section B

Section B: Question 5
Key skills:
AO5: You should:

5: The ‘Writing for a purpose’ question.
Question 5: Writing a narrative or description
AO5/AO6
You will produce a story or description based on a

Start of the
exam
 5 minute plan with
question in mind.

Ensure the story or description
is clear.

5

24

30

15

AO6: You should:

6

16

20

10

picture or a sentence detailing your task.
Your local newspaper is running a creative writing
competition and the best entries will be published.
Either write a story about time travel as suggested
by this picture or write a story entitled ‘Stranded’.

Top Tips
 Keep your tone consistent
(g) throughout: do not use
words which suggest a
light and playful
atmosphere (b) after you
have just spent 15 minutes
making the scene sound
scary.

Key
language
devices to
use:

 Use a variety of structural
(e) features: flashbacks (f),

Simile
Where you compare two
things by saying they’re like
something else:
“He was as timid as an
urban fox.”

Use varied and accurate
sentence structures.
Metaphor
Where you compare two
things by saying something
is something else when it
clearly is not.
“She was a night owl.”

Where you use the weather
to set the atmosphere (b).
“The sky became cloudy
and darkness fell.”

Overview of each paragraph

 Keep to one or two
characters and

P1: Always begin with the weather and describe the
scene or setting– decide if it’s positive or negative.

 5 minutes’ of checking
SPaG, including
paragraphing.

Unless, although.

Adverb

Regretfully, sadly.

Simile

Like a mouse…

Metaphor

Brave lions, they…

P4: Describe the setting – zoom out to change
focus. Include a motif (d).

Feeling

Jealous, she tore up his
clothes.

P5: Cyclical (a) development – back to
weather/scene/setting – change from positive to
negative or vice versa (c).

Verb ‘ing’
clause

Giggling and laughing,
they ran to school.

Punctuation to use
Question
Mark

P3: Come back to present moment, developing the
character in more detail. Keep something withheld!

?

Exclamation
Mark

!

Comma

,

Full stop

.

SemiColon

;

Speech
Marks

“
“

Colon

:

Apostrophe

‘

Great sentence openers
Connective

P2: Character focus – introduce character – show
but not tell then lead in to a flashback. Use a
symbol, item or even to trigger the shift in time.

Sensory Language

Pathetic fallacy

Where you use vocabulary
to describe the character’s
five senses.
“I could taste blood
streaming from my lip.”

Key terms

Definition

A

Cyclical

Returning back to a previous
point like a cycle.

B

Atmosphere

The tone or mood.

C

Vice versa

The two items can be
switched around or reversed.

D

Motif

An object which is repeated
and has importance to the
events. E.g. a raven for
death.

E

Structural

The way a text is put
together, whether through
paragraphs, subheading or
flashbacks (f) etc.

F

Flashback

When the text goes back in
time.

G

Consistent

Keeping something
the same.
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KS4 – English – Language Paper 2 Section A

2: The
‘Summary’
Question

1: The ‘True or
False’ Question

Start of the exam



.Use the context
box to infer (e)
information about
what the text is
about and make
predictions.

Top Tips
 Use the
What/How/Why
paragraph
structure.
 On questions 3 and
4, zoom in on words
from text.
 Refer to the steer (f)
of the question
throughout.
 Use a range of
comparison
connectives.
 Keep quotes to 5-10
words long.

-Choose four
statements
which are true.
Draw a box
around the lines
to find the
information.
Ensure to shade
the boxes, not
tick or cross.

3 The
‘Language’
Question

-Use details from
both sources to write
a summary of …

-How does the
writer use
language to…?
based on a
specific (a) part
of the source
e.g. lines 8-18.

Have 4 small quotes
with clear differences
or similarities.
Write 4 small
paragraphs inferring
(e) how they are
different or similar.

Explain or
analyse the
effect of
language.

Do not explain
language devices. c).

4: The
‘Comparison’
Question
Find 4-5 differences for the question
focus.
Find a quote from each source for each
of the differences.
Find language or structure devices in
those quotes. Use connectives to link
paragraphs and connect ideas.
Write 4-5 paragraphs, using methods
(d)and focusing on the question.

Active Verbs
(similar to” shows”)
•
•
•
•
•
•

Connotes
Depicts
Demonstrates
Illustrates
Portrays
Reflects

•
•
•
•
•
•

Conveys
Exhibits
Emphasises
Implies
Presents
Suggests

The writer _(active verb)___ the…

1

4

10

5

2

8

20

10

3

1
2

20

10

4

1
6

50

25

Key terms

Definition

A

Specific

Clearly identified or
marked out.

B

Appropriate

Suitable for the focus
of the question.

C

Devices

A thing made for a
specific purpose.

D

Methods

The ways a writer
achieves their aim.

E

Infer

Work out from the
information.

F

Steer

What the examiner
has asked you to
focus on when
answering.
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KS4 – English – Language Paper 2 Section B

Section B: Question 5

5: The ‘Writing for a purpose’ question.

Start of the
exam
 5 minute plan with
question in mind.
 Underline the
audience (a),
purpose (b) and form
(c)the task/question
 35 minute response
 5 minute checking
SPaG, including
paragraphing.

Top Tips
 Consider the
following first:
what do you already
know about the
topic?
 What is your opinion
on the topic?
 Do you have any
personal
experiences that
could support your
ideas?

Key skills:
AO5: You should:

Question 5: Writing to argue
AO5/AO6
You will produce a written text for a
specified audience (a), purpose (b) and
form (c). You will give your own perspective
on the theme introduced in Part A. Example
question:
“Cars are dangerous.”

Ensure the story or description
is clear.

5

24

30

15

AO6: You should:

6

16

20

10

Use varied and accurate

Write a letter to the Minister for Transport
arguing your point of view on this statement.

sentence structures.

Letter

Speech

Dear Sir/Madam or name •
Addresses • Date •
Paragraphs • Yours
sincerely/faithfully.

• Clear address to
audience • Use rhetorical
devices throughout
• A clear sign off, e.g.
‘Thank you for listening’.

Leaflet

Article
• Clear/apt/original title
• Introductory paragraph
• Use persuasive techniques
to convince reader of your
viewpoint.

Overview of each paragraph
P1: Outline your main opinion (big idea) and list your three reasons(supportive ideas).
You could use a circular structure (e) (hook)): either open with a descriptive hook (i)
‘Imagine a world where..' or a questioning hook ‘Have you ever thought...' or an anecdotal
hook ‘Meet Dave…' – a made up character that is affected or not affected by the
statement.
P2: First reason acknowledges audience (a), purpose (b) and form (c) and support main idea
- back up with anecdotal evidence or a scenario(h).
P3: Second reason supports main idea - back up with anecdotal (f) evidence or a scenario.

 What would others'
opinion be?

P4: Use a counter argument with third reason or how might this issue impact on society?

 What is the effect on
others or society?

P5: Conclusion – refer back to the circular structure (e). Comment on how this problem or
statement might impact on others or society. Return to 'hook‘ (i) from the beginning. Imagine
a world now that.. Answer question from the beginning or return to 'Dave'.

• Clear/apt/original title
• Organisational devices
such as inventive
subheadings or boxes
• Bullet points.
Key terms

Definition

A

Audience

This is who you are aiming your writing
towards.

B

Purpose

This is why you are writing. Is it to
inform, persuade, advise etc?

C

Form

This is what your writing will be in the
form of i.e. a letter, speech, article,
leaflet, blog etc.

D

Hook

A technique that "hooks" the reader's
attention so that he or she will keep
on reading.

E

Circular
structure

You start and end using the same
idea or message.

F

Anecdote

A short personal story adding
meaning or significance to your
message.

G

Counter

The opposite point of view.

H

Scenario

An imaginary situation.

I

Hook

Something which catches the
reader’s attention.
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PYTHAGORAS

Crossover Unit 34 – Pythagoras & Trigonometry
Pythagoras’ Theorem:

a2

+

b2

=

c2

Where c is the hypotenuse.
a and b can be either of the two shorter sides.

𝒂2 + 𝒃2 = 𝑐 2

You can rearrange the
theorem to calculate the
length of the shorter sides

You can use the theorem to
calculate the length of the
hypotenuse (the longest side)

32 +

42

=

Example of calculating the shorter sides:

6cm

b
8cm
Substitute the lengths you have into this formula:

𝑎2 + 𝑏 2 = 𝑐 2

62 + 82 = 𝑐 2
100 = 𝑐

10𝑐𝑚 = 𝑐

Don’t forget, this is c2. We want to
calculate c so we need to square root!

In a right-angled triangle the square of
the long side (hypotenuse) is equal to
the sum of the squares of the other two
sides.

Hypotenuse

The longest side of a right-angled
triangle. It is always opposite the right
angle.
Adjacent side – Next to the marked
angle
Opposite side – Opposite the marked
angle

2

2

2

𝑎 = 13 − 12

2

𝑎 = 25

2

𝑎 =𝑐 −𝑏

𝑎 = 25

Trigonometry is the study of triangles:
their angles, lengths and more.

Trigonometric
Ratios/Functions

The special measurements of a rightangled triangle:
Sin/Sine
Cos/Cosine
Tan/Tangent
You use these when calculating angles:
𝑆𝑖𝑛−1 𝑥
𝐶𝑜𝑠 −1 𝑥
𝑇𝑎𝑛−1 (𝑥)

a ?

b
12cm
Substitute the lengths you have into this formula:
2

Trigonometry

Inverse Trig
Functions

13cm
c

𝑎2 = 169 − 144

36 + 64 = 100
100 = 𝑐 2

Calculate the value of the missing side:

Label the sides of your triangle
with a, b and c.
The hypotenuse must be
labelled c.
The other sides can be labelled
a and b (it doesn’t matter
which way round these are).

c
X cm

Pythagoras’
Theorem

𝑏2 = 𝑐 2 − 𝑏2

Example of calculating the hypotenuse:
Calculate the value of x:

A Greek mathematician. He is famous
for proving a theorem about the rightangle triangle.

OR

9 + 16 = 25

Definition/Tips

Pythagoras

Adjacent &
Opposite

𝑎2 = 𝑐 2 − 𝑏2

52

𝑎2 + 𝑏2 = 𝑐 2

a

Keyword/Skill

𝑎 = 5𝑐𝑚

Don’t forget, this is a2. We want to
calculate a so we need to square root!

2

Sin/Sine

The ratio of the length of the opposite
side to the length of the hypotenuse

Cos/Cosine

The ratio of the length of the adjacent
side to the length of the hypotenuse

Tan/Tangent

The ratio of the length of the opposite
side to the length of the adjacent side

Other Topics/Units this could appear in:
• Graphs of trigonometric functions.
• Further trigonometry.
• Appears throughout A-Level in the Core20
and Mechanics Units

Sin

Tan

Cos

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒
cos(∅) =
sin(∅) =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

Your first step in a trigonometry question is to label the triangle's
sides.
The three sides are the hypotenuse, opposite & adjacent sides.
The hypotenuse side is always the longest side.
The opposite and the adjacent depend on the given angle:

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒
tan(∅) =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

When you are calculating angles it will involve the inverse trig
functions:
𝑆𝑖𝑛−1 𝑥
𝐶𝑜𝑠 −1 𝑥
𝑇𝑎𝑛−1 (𝑥)

Adjacent – ADJ – A

Adjacent – ADJ – A

Trig Ratios

Keyword/Skill

TRIGONOMETRY

Opposite – OPP – O

Crossover Unit 34 – Pythagoras & Trigonometry

Pythagoras

A Greek mathematician. He is famous
for proving a theorem about the rightangle triangle.

Pythagoras’
Theorem

In a right-angled triangle the square of
the long side(hypotenuse) is equal to
the sum of the squares of the other two
sides.

Hypotenuse

The longest side of a right-angled
triangle. It is always opposite the right
angle.
Adjacent side – Next to the marked
angle
Opposite side – Opposite the marked
angle

Adjacent &
Opposite

Opposite – OPP – O
Trigonometry

Ex2: Calculate the value of x:

Ex1: Calculate the value of x:

Opp
x

Remember your
first step is label
the sides!

Hyp
10cm
48o
Adj

I am given an angle and a length. I have the hypotenuse and am
looking for the opposite.
This means it involves SOH

Remember your
first step is label
the sides!

Adj x
7cm

Hyp

15cm
Opp
am given two lengths, the opposite and adjacent sides,
and need to find an angle. This means it involves TOA
I then cover Tano as I am looking
for the angle.
This means I need to do:

I then cover the O as I am looking
for the opposite side.
This means I need to do:

𝑇𝑎𝑛(𝑥°) =

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 = 𝑆𝑖𝑛 𝑥 × ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

T𝑎𝑛(𝑥°) =

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 = 𝑆𝑖𝑛 48° × 10 = 7.43cm (rounded to 2 d.p.)

𝑇𝑎𝑛−1

15
7

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

15
7

This is what Tan(xº) is equal to. We want
just the angle. I need to use 𝑇𝑎𝑛−1

= 64.98° (rounded to 2 d.p.)

Definition/Tips

Trigonometry is the study of triangles:
their angles, lengths and more.

Trigonometric
The special measurements of a rightRatios/Functions angled triangle:
Sin/Sine
Cos/Cosine
Tan/Tangent
Inverse Trig
You use these when calculating angles:
Functions
𝑆𝑖𝑛−1 𝑥
𝐶𝑜𝑠 −1 𝑥
𝑇𝑎𝑛−1 (𝑥)
Sin/Sine

The ratio of the length of the opposite
side to the length of the hypotenuse

Cos/Cosine

The ratio of the length of the adjacent
side to the length of the hypotenuse

Tan/Tangent

The ratio of the length of the opposite
side to the length of the adjacent side

Other Topics/Units this could appear in:
• Graphs of trigonometric functions.
• Further trigonometry.
• Appears throughout A-Level in the Core
21
and Mechanics Units

Crossover Unit 34 – Pythagoras & Trigonometry
Calculator Help

Here are the trig functions on your calculator. You use these
ones when you are finding a length.

To get the inverse trig functions you need to press the SHIFT
button first before you press the function you need. You use
these ones when you are finding an angle.

Keyword/Skill

Definition/Tips

Pythagoras

A Greek mathematician. He is famous
for proving a theorem about the rightangle triangle.

Pythagoras’
Theorem

In a right-angled triangle the square of
the long side(hypotenuse) is equal to
the sum of the squares of the other two
sides.

Hypotenuse

The longest side of a right-angled
triangle. It is always opposite the right
angle.
Adjacent side – Next to the marked
angle
Opposite side – Opposite the marked
angle

Adjacent &
Opposite

Pythagoras or Trigonometry

Trigonometry

Trigonometry is the study of triangles:
their angles, lengths and more.

Trigonometric
Ratios/Functions

The special measurements of a rightangled triangle:
Sin/Sine
Cos/Cosine
Tan/Tangent
You use these when calculating angles:
𝑆𝑖𝑛−1 𝑥
𝐶𝑜𝑠 −1 𝑥
𝑇𝑎𝑛−1 (𝑥)

Inverse Trig
Functions

Sin/Sine

The ratio of the length of the opposite
side to the length of the hypotenuse

Cos/Cosine

The ratio of the length of the adjacent
side to the length of the hypotenuse

Tan/Tangent

The ratio of the length of the opposite
side to the length of the adjacent side

Other Topics/Units this could appear in:
• Graphs of trigonometric functions.
• Further trigonometry.
• Appears throughout A-Level in the Core
and Mechanics Units
22

Compass Points

Crossover Unit 35 - Bearings

Bearings are used to specify direction and are used to navigate ships and aeroplanes.
The key point to remember are:
1. Bearings are measured starting from North.
2. Bearings are always measured in a clockwise direction.
3. Bearings are always written in 3 figures (45° becomes 045°).
Measuring Bearings
Find the bearing of A from B.

Drawing Bearings
B is on a bearing of 120° from A and a distance of 4cm.

From point B,
measure an
angle of 120°.
Label it so you
don’t forget
where it is.

B

Through the
labelled point,
draw a 4cm line.
This is point A.

Keyword/Skill

Definition/Tips

Bearing

The angle measured in degrees
clockwise from North.

Degree

A measure for angles. There are
360 in a full turn.

Perpendicular

A line that is at a right angle, 90 ̊,
from another line

North line

A line facing North that all
bearings are measured from.

Clockwise

Moving in the direction of the
hands of a clock.

Angle

The amount of turn between
two lines about their common
point.

Bisect

To divide something into two
equal parts.

Protractor

An instrument used to draw or
measure angles.

B
A

Calculating Bearings
Mark the North line at B. (You can draw
this in if there isn’t one).
Measure the angle, clockwise from the
North line to A.

Find the bearing of A from B.
You need to remember some angle facts to calculate these without a
protractor!
Corresponding angles

Give the answer as a three figure bearing.
57°
A

57°
B
180°

Angles on a straight line

Therefore, the bearing of A from B is:
57° + 180° = 237°

Look at Crossover U36 - Alternate
and Corresponding Angles/Angle
Facts if you need help with the angle
facts used here.

Other Topics/Units this could appear in:
• Properties of Shapes
• Angle Facts
• Mensuration
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Crossover U36 - Alternate and Corresponding Angles/Angle Facts.

Alternate Angles

You need to know that alternate angles
are equal.
Example
AB is parallel to CD
Q-work out angle y
A- 60°
Q-Give a reason for your answer.
A- Alternate angles are equal.

Applying other known angle facts

You need to be able to apply a range of
angle facts to more complex angle
questions
Example
CE and FI are parallel lines.
Angle EDH = 50°
Angle DGF = 100°

Corresponding Angles

Keyword/Skill

Definition/tip

Angle

The amount of turning between two lines
meeting at a point.

Alternate
angles

Two angles that are formed when a line
(transversal) crosses a pair of parallel lines.
These angles are equal.

Corresponding
angles

Angles that share the same relative
position when a transversal crosses a pair
of parallel lines. These angles are equal.

Parallel Lines

Lines that are always the same distance
apart. (Like train tracks)

Transversal

A line that crosses two other lines. (Red)

You need to know that corresponding
angles are equal.
Example
AB is parallel to CD
Q-work out angle x
A- 72°
Q-Give a reason for your answer.
A- Corresponding angles are equal.

Co-Interior Angles

Co-interior angles add up to180°
Q-Work out x
A- 180- 105 = 75°

Show, giving reasons that triangle DGH is
isosceles.
Angle facts to use
DHG = 50° –alternate angles are equal.
DGH = 80° –angles on a straight line = 180°
GDH = 180-80-50 = 50° - angles in a
triangle sum to 180°
Triangle DGH is isosceles as it has 2 equal
angles of 50°.
Exams!
• Use a highlighter or a different colour to highlight angle
facts on any diagram given.
• Always show your method and give reasons.

Other topics/Units this could appear in:
•
Trigonometry
•
Vectors
•
Bearings
•
Coordinate geometry
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Crossover Unit 37 - Interior and Exterior Angles

Interior Angles

Exterior Angles

For the sum of interior angles in a polygon we can
use this formula:
sum of interior angles= 180(n-2) (n = number of side)

360
𝑛

To find an exterior angle =

n= number of sides

Keyword/
Skill

Definition/tip

Angle

The amount of turning
between two lines meeting at
a point.

Polygon

A 2D shape with straight sides.

Interior angles

An angle inside a shape,
between two joined sides.

Exterior angles

The angle between any side
of a shape and a line
extended from the next side.

Regular
polygon

Has all equal length sides and
all equal sized angles.

Irregular
polygon

Has differing sized lengths and
angles.

Example
The exterior angle y would be

Examples

360
= 60°
6

You may be asked to work out how many sides a shape has given the

.

size of it’s exterior angles This formula triangle is really useful!

360

÷

÷

Number
of sides

x

One
exterior
angle

Example
A regular polygon has exterior angles of 24°.
Work out how many sides the shape has.
Using formula triangle = 360 ÷ 24 = 15 sides

For one interior angle in a regular polygon
angle

=

Remember
Interior angle + exterior angle in
Regular polygons = 180°
(They sit on a straight line.)

180(𝑛−2)
𝑛

Example
Calculate the size of an interior angle of a regular
pentagon:

Pentagon = 5 sides

=

180(5−2)
5

= 108°

Exams!
• You will gain 2 marks for just having to work out an interior or exterior
angle of a given polygon.
• A question that requires application of interior/exterior angles
knowledge will be worth up to 4/5 marks.

Other topics/Units this could appear in:
Unit 15 – Circle theorem
Unit 19 – Congruence and geometric proof
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Crossover Unit 38 - Sampling
Sampling is a method of choosing a smaller group of the whole population to use in your investigation. Population means the total
number of people who could be included in the survey.

Types of Data

Types of Sampling

Data can be qualitative or quantitative:

Random Sampling

Qualitative Data – Descriptive information (it describes something)
Examples: Colours of cars, Friend’s favourite holiday destination…
Quantitative Data – Numerical information
Examples: Height, Weight, Customers in a shop, …

Random Sampling is when every person in the
in the group you are interested in has an
equal chance of being chosen. Names might
be placed in a hat and then picked out or
names could be chosen randomly by a
computer.

Quantitative data can be discrete or continuous.
Discrete Data – Can only take certain values (whole numbers).
Examples: How many students…, Results of rolling a dice.
Continuous Data – Can take any value (within a range).
Examples: Height (e.g. 24.82cm), Weight, Time in a race, …

Understanding Bias.
Bias is something that is unfair. E.G. if a commentator only talked
about one football team because he supported that team.
Avoiding bias - Don’t ask leading questions such as isn’t it true
that or do you agree that?
Think about where the survey is being done.
(E.G. If you want to find out how pupils get to school, don’t just
ask pupils who are on your bus).

Collecting Data
There are two main points to remember when collecting data:
1. Questions must be specific and have specific answers. (E.G.
Do you like going to zoos? Yes/no NOT how do you feel
about zoos).
2. Questions must be fair and non-biased ( E.G What channel
do you prefer to watch, NOT do you agree that BBC is the
best T,V. channel).

Keyword/Skill
Primary Data

Data you collect yourself. E.G. from asking
people questions in person or by telephone.

Secondary
Data

Data which other people have
collected(E.G. from a book, newspaper or
from the internet).
The whole group that you are interested in.

Population.

Systematic Sampling
This follows a system. E.G every fourth
person is chosen.

Census.

A collection of data from the whole
population.

Sample

A collection of data from part of the
population(the whole group).

Discrete Data

Data that only takes in certain values. E.G.
number of people in class.

Continuous
Data

Data that has a number of possibilities
between two fixed points. (E.G. The weight
of a newborn baby would have a lowest
possible weight to highest possible weight.

Data

Facts that are collected.

Survey.

To gather information by taking individual
samples so that we can learn about the
whole thing.
Data that is given in words, describes
something
Data that is given in numbers

Qualitative
Data
Quantitative
Data
Discrete Data

Stratified Sampling.
Where the group of people, (population) is
divided into smaller groups so that the same
PROPORTION can be taken.

Continuous
Data

E.G. if 50 out of 1000 pupils were asked
a favourite pop group,,

Definition/Tips

Data that only takes certain values
Data that can take any values

Other Topics/Units this could appear in:
Check your answers add
up to 50
(9+10+12+11+8 = 50).

•
•
•

Interpreting Data
Sampling (Higher)
Statistical Sampling
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Crossover Unit 39 – Pie Charts

You may need to look at Working Toward Unit 5 – Angle Facts & Crossover Unit 14 –
Fractions before starting this knowledge organiser

There are 360° in a circle. You need to know the some key angles:
1

360°

2

2

Football = or 50% =
1

360°

4

4

Rugby = or 25% =
1

Cricket= 8 or 12.5% =
Constructing a Pie Chart

Example:
Jenny surveyed 90 students in Year 8 about their favourite
pets.
Complete a pie chart to show this information.
Step 1: A whole circle is 360° so 360° ÷ 90 = 4°
(So one person is worth 4°)
Step 2: Multiply each category by your answer
(In this case, 4°)
Step 3: Measure your angles for your pie chart.
(Your angles should add up to 360°)

= 180°

1
8

= 90°

360°
8

Example:
8 pupils have cricket as their favourite sport. How
many people are in Year 8?

= 45°

Therefore, 8 x 8 = 64 64 pupils in Year 8

Definition/Tips

Pie Chart

A type of graph in which a circle is
divided into sectors or slices. A way of
representing data.

Key

A key is used to identify categories. It
tells you what each colour/picture
stands for.
Amount of turn between two lines
around a common point. ( The vertex).

Angle

of Year 8 = 8

Sector

A “pie slice”, part of a circle.

Proportion

When two fractions/ parts are equal.

Year 8 Students Favourite Pet
Subject

Number
of
Students

Working
Out

Angle

Cat

30

30 x 4°

120°

Dog

35

35 x 4°

140°

Fish

15

15 x 4°

60°

No Pet

10

10 x 4°

40°

Total

90

40°

360°

120°

60°

Cat

Dog

Fish

Fraction

No Pet

Always remember to include a
key and label your pie chart

Example:
How many games did the Under 13’s lose?
Under 13’s lost 75% of games.
75% of 28 = 21
How many games did the Under 15’s lose?
2
Under 15’s lost 3 of their games.
of 18 = 12
The Under 13’s played
28 matches

How many parts of a whole

140°

Interpreting Pie Charts

2
3

Keyword/Skill

The Under 15’s played
18 matches

Interpret

Getting information from a graph/ pie
chart.

Construct

To draw a shape, line or angle
accurately using a ruler and protractor.

Category

Data that can be divided into groups
such as favourite colour, sport etc.

Other Topics/Units this could appear in:
• Angles
• Drawing and interpreting tables
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Keyword/Skill
Probability

Crossover Unit 40 and 41– Probability and Probability trees
Probability
Probability is always between 0 and 1.
When a single dice is thrown, there are
six possible outcomes: 1, 2, 3, 4, 5, 6.
The probability of any one of them is

Replacement

But after taking one out the chances
change!

1
6

If we got a red marble before, then
the probability of getting a blue

Construct sample space diagrams

marble from the second bag is
•
Sample space diagrams
provide a systematic
way to display
outcomes from events.

In between the { }
are all the possible
outcomes.

•

2
1
or 2
4

With replacement the events are independent
(the chances do not change)
Without replacement the events are dependent
(the changes change)

Probability from two-way tables

number of successful outcomes
total number of possible outcomes

The probability of getting a blue in the
2
first bag is
5

Dependent
event

One outcome affects
another. For example –
choosing one red card
reduces the chance of
choosing another red card.
Independent One event does not affect the
event
probability of the other.
Mutually
exclusive

Two events that cannot
happen at the same time, i.e. if
you cannot turn left and right at
the same time.

Conditional

The probability of something
happening, given something
else has occurred.

Sample
space

The set of all possible outcomes
of an experiment.

Theoretical
Probability from sample space

Definition/Tips

Relative
Frequency
Experimental

Number of Favourable Outcomes
Total Number of Possible Outcomes
Number of Successful Trials
Total Number of Trials
An estimated probability based
on the results of an experiment.
The more trials are performed,
the more reliable the results

Other Topics/Units this could appear in:

• Conditional probability
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Crossover Unit 40 and 41– Probability and probability trees
Aces and Kings are
Mutually Exclusive
Mutually Exclusive
(can't be both)
When two events (call them "A" and "B") are Mutually
Exclusive it is impossible for them to happen together:
P(A and B) = 0

Hearts and Kings are
not Mutually Exclusive
(can be both)

"The probability of A and B together equals 0 (impossible)"
Probability Trees
Here is a tree diagram for the toss of a coin:
There are two "branches"
(Heads and Tails)
•The probability of each
outcome is written on the
branch
•The outcome is written at
the end of the branch

We can extend the tree diagram to two tosses of a coin:

How do we calculate the overall probabilities?
• We multiply probabilities along the branches
• We add probabilities down columns

Keyword/Skill
Probability

number of successful outcomes
total number of possible outcomes
Dependent
event

One outcome affects
another. For example –
choosing one red card
reduces the chance of
choosing another red card.
Independent One event does not affect the
event
probability of the other.
Mutually
exclusive

Two events that cannot
happen at the same time, i.e. if
you cannot turn left and right at
the same time.

Conditional

The probability of something
happening, given something
else has occurred.

Sample
space

The set of all possible outcomes
of an experiment.

Theoretical
Now we can see such things as:
• The probability of "Head,
Head" is 0.5×0.5 = 0.25
• All probabilities add
to 1 (which is always a good
check)
• The probability of getting at
least one Head from two
tosses is 0.25+0.25+0.25 = 0.75

Definition/Tips

Relative
Frequency
Experimental

Number of Favourable Outcomes
Total Number of Possible Outcomes
Number of Successful Trials
Total Number of Trials
An estimated probability based
on the results of an experiment.
The more trials are performed,
the more reliable the results

Other Topics/Units this could appear in:

• Conditional probability
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Crossover Unit 42 – Plans and Elevations

Keyword/Skill

Plans and Elevations

Worked Exam Question
Plan
The view
from above.

Draw the plan, the front elevation and the
side elevation of this cuboid on the grid
below.

Front Elevation
The view from
the front of
the solid.
Side Elevation
The view from
The side of
the solid.
Isometric Drawing
A representation of a solid where all of the dimensions are drawn
to scale.

Definition/Tips

Face

A flat surface that forms part of
a solid.

Edge

The boundary of 2 faces.

Vertex

The point at which 2 or more
edges meet (corner).

2D

Having only two dimensions,
such as width and height but
no thickness.
Squares, circles, triangles etc
are 2D shapes.

3D

Having three dimensions, such
as height, width and depth,
like any object in the real
world.
Cuboids, Cones, Spheres etc
are 3D shapes.

Solid

A 3D object.

Elevations

Different views of an object,
e.g. Side elevation – view from
the side.
Or front elevation – view from
the front.

Plan

A drawing of something as
viewed from above.

Use a ruler.
Measure accurately.
Label Lengths.

Other Topics/Units this could appear in:
• Surface Area and Volume
• Similarity in 2D and 3D
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Crossover Unit 43 – Constructions
Construction
Equipment

Using a protractor
Always position your protractor with the + over the end
of the line and line up the 0 on the scale. Count from 0
on the scale when measuring an angle.

You should try and get
your own, so you are
used to using them all.

Tighten the compasses so
the points of the pencil
and compasses are as
close together as possible.

Try to hold only the black
part of the compasses
when you are drawing so
you don’t change the
gap you have set.

Vertex

Definition/Tips
A corner where two edges meet
at a point.

Line segment A section of a line, usually
between two letters, such as AB.
Angle

The corner point of an angle is
called the vertex.
And the two straight sides are
called arms.
The angle is the amount of
turn between each arm.

Degree

The unit of measurement for
turn, shown by the symbol °
90° = ¼ turn, 180° = ½ turn, 270° =
¾ turn.

Adjacent

Next to one another.

You may also want to look at the
knowledge organisers for:
Year 7 Unit 7 - Angles
and
Working Towards Unit 5 - Angle Facts &
Shape Properties
Check you can measure these
angles correctly.

Using Compasses
Make sure your pencil is
sharp and your compasses
don’t wobble.

Crossover Unit 35 - Bearings

Keyword/Skill

This angle measures 25° and
is acute.

You will need a ruler, protractor,
eraser, sharpened pencil and pair
of compasses for your exam.

Other Topics/Units this could appear in:

Measuring and
Drawing Angles

13º
25º

125º

232º
115º
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Crossover Unit 43 – Constructions

Keyword/Skill
Arc

Part of the circumference of a
circle.

Using ruler and protractor, you can construct any triangle, given
two of its side lengths and the angle between them.

Vertex

A corner where two edges meet
at a point.

This triangle has two side lengths 5cm
and 4cm with a 50° angle between
them.

Line segment A section of a line, usually
between two letters, such as AB.

Constructing Triangles – given 3 side lengths
Using ruler and compasses, you can construct any
triangle, given its three side lengths.
This triangle has side
lengths 6cm, 5cm and
4 cm.
The 6cm line was
drawn with a ruler.

Definition/Tips

Constructing Triangles – given 2 sides and 1angle

The 4cm line is drawn first, then an angle
of 50° is measured and marked from the
end of the line.

Construct

Use ruler, pencil, protractor
and/or compasses to accurately
draw a given shape.

A 5cm line is drawn at this angle.

Angle

The corner point of an angle is
called the vertex.
And the two straight sides are
called arms.
The angle is the amount of
turn between each arm.

Degree

The unit of measurement for
turn, shown by the symbol °
90° = ¼ turn, 180° = ½ turn, 270° =
¾ turn.

Draw the side in between the two angles first; sometimes this is
given to you in the question.

Adjacent

Next to one another.

Then measure the angles from each end of the line – make sure
the protractor is lined up correctly! Extend your construction lines
until they intersect.

Intersect
Where two or more line
(intersection) segments cross or meet at a
point.

Then arcs with radii
5cm and 4cm were
constructed at either
end of the 6cm line,
using compasses.
The intersection point
shows where the
other vertex should be.

don’t rub these
construction lines out
– the examiner will
want to see them!

Using ruler and protractor, you can construct
any triangle, given two of its angles.

Constructing Triangles
– given 2 angles

These triangles both have interior angles of 48º and 25º, but the
side lengths are different.

The intersection points show where the other vertex (corner)
should be.
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Crossover Unit 43 – Constructions
Using ruler, and compasses,
Constructing
you can construct an angle
Angle Bisectors
bisector, which cuts an
angle in half.
Keep the gap on your
compasses the same for
the whole construction.

Keyword/Skill
Using ruler, and compasses, you can construct
a perpendicular bisector, which cuts a line in
half at a right angle.

Remember to open the compasses
more than half the length of the
line you are bisecting.

Draw two short arcs with the
compass point placed at
the vertex of the angle.

Keep the gap on your
compasses the same for
the whole construction.

don’t rub these
construction lines out
– the examiner will
want to see them!
Draw two short arcs with the
compass point placed on
your first pair of arcs.

Draw a straight
line joining the
vertex and the
intersection
point. This is
your bisector.

Constructing
Perpendicular
Bisectors

Bisect

Cut exactly in half.

Loci/Locus of
points

A locus is a path formed by a
point which moves according
to a rule. The plural is loci.

Perpendicular Straight lines which meet or
cross at right angles (90°) to
one another.
Scale

The scale is the ratio of a
distance on the drawing or
model to the corresponding
distance in real life, eg 1:20
means 1cm on the drawing
represents 20 cm in real life.

Region

A specific part of something,
usually shown by shading or
labelling R.

Plan

A plan is similar to a map,
usually showing a small area
such as a playground or
house.

Draw two long arcs with the
compass point placed at either
end of the line you are bisecting.
Draw a straight line joining the two
intersection points. This is your bisector.

When constructing a
perpendicular bisector
from a point to a line,
add this first step, then
continue as above.

Definition/Tips

Perpendicular
Bisector from a
point to a line
Exams!

• You can use all these construction
skills to construct loci or scale
drawings.
• Any correct part of a construction
scores a mark, so always have a go,
even if you’re not sure.
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Crossover Unit 44 - Circles
Diameter and Radius of a Circle
The diameter is double the size of the
radius.
Example:
A circle has a radius of 1 6 cm. What is
the diameter?
Radius = 16cm
16cm
radius
6cm x 2 = 32cm
Diameter = 32cm

32cm
diameter

Circumference of a Circle
The circumference of a circle is the
distance around the circle. It is the
correct name for the perimeter of a
circle.
Circumference = π x diameter
Example: Find the circumference of this
circle
Circumference = π x 8

8cm

= 25.13cm (2d.p.)

Circumference = π x 10
= 31.41cm (2d.p.)

Area of a Circle
r

Area = 𝝅𝒓𝟐
= 𝜋 × 𝑟𝑎𝑑𝑖𝑢𝑠 2

Example: Find the area of the circle.
6cm

Radius = 6cm

Semicircles
The perimeter of a Semicircle:
Remember that the per im et er is the
distance round the outside.
A semicircle has two edges. One is half
of a circumference and the other is a
diameter.

Area = 𝜋𝑟 2
= 𝜋 × 62
= 36𝜋cm2 = 113.1cm2
Exam!
In an exam it may ask you for your answer
in terms of 𝜋. This means instead of doing
the final calculation you just leave it with 𝜋
in the answer e.g. 10𝜋cm
The Area of a Compound Shape
This shape is made up of a rectangle and
a semicircle.
To find the total area we just find the area
of each part and add them together.
Area of rectangle = l x w

You may be given the radius instead of
the diameter, so you need to know the
relationship between them (this
information is stated above).

Example:
Radius = 5cm.
Diameter = 5cm x 2 = 10cm

Keyword/Skill
Area
Perimeter

Formula
Semi-Circle
Accuracy
Surface Area
Segment
Arc

Remember this is the circumference of
the whole circle, so now we need to half
this answer and remember to add on
the other edge.
Total Perimeter
The Area of a Semicircle:
A semicircle is just half of a circle. To find
the a
r ea of a semicircle we calculate
the area of the whole circle and then
half the answer.

Sector
Circumference

Radius

Diameter

Pi

Definition/Tips
The size of a surface. The space inside
a 2D surface.
The distance around a twodimensional shape.
A rule or fact written with mathematic
symbols.
It is half of a circle
How close a measured value is to the
actual (true) value.
The total area of the surface of a
three-dimensional object.
The smallest part of a circle made
when it is cut by a line.
Part of the circumference of a circle
or any curve.
A "pie-slice" part of a circle.
The distance around the edge of a
circle (or any curvy shape).It is a type
of perimeter.
The distance from the centre to the
circumference of a circle. It is half of
the circle's diameter.
The distance from one point on a
circle through the centre to another
point on the circle.

The
ratio
of
a
circle's
circumference to its diameter. The
symbol is π
π = 3.141592 6535897932384 6... (the
digits go on forever without
repeating)

Area of circle = 𝝅𝒓𝟐

Other Topics/Units this could appear in:

5cm

Area of semicircle

•
•
•
•
•
•
•

Properties of shape and simple angle facts
Perimeter and Area
Mensuration
Similarity in 2D & 3D
Circle Geometry – Gradients & Tangents
Circle Theorems
Coordinate Geometry and Circles

34

Crossover Unit 45 – Surface Area & Volume

Surface Area – Total area of the outside of a 3D shape.
Keyword/Skill
Definition/Tips
Prism
A 3D shape that has two identical ends and
flat sides.

Cubes and cuboids
Each face has the same area.
Area of one face:
5cm 5 x 5 = 25cm2
4cm
Total surface area:
25 x 6 = 150cm2
5cm

Triangular Prisms & Cylinders
Make sure you find the area of each face on a prism. They
may not be all the same shape!
5 x 8 = 40cm2
3 x 8 = 24cm2
4 x 8 = 32cm2
(3 x 4) ÷ 2 = 6cm2
(3 x 4) ÷ 2 = 6cm2

B
A

C
3cm

5cm

A cylinder’s surface is made from two circles and a
rectangle, you can see this from the net of a cylinder. The
dimensions of the rectangle are the height of the cylinder
and the circumference of one of the circles.

10cm
3cm

40 + 24 + 32 + 6 + 6 = 108cm2

Compound Shape Prisms

9cm – 5cm = 4cm
The area of the bottom and the
top of the shape will be the same.
The area of the left and right sides
of the shape will also be the
same.
You then need to split the face of
the shape up into shape you can
find the area of, in this example it
will be two rectangles.

A cuboid will have 3 pairs of equal faces:
2 x A = 2 x (5 x 4) = 40cm2
2 x B = 2 x (5 x 3) = 30cm2
2 x C = 2 x (3 x 4) = 24cm2
Surface Area = 40 + 30 + 24 = 94cm2

4cm

A

B

Cross Section

A view into the inside of something by
cutting through it.

Diameter

The distance from one point of a circle to
another passing through the centre. It is
twice the radius.

Radius

The distance from the centre of the circle to
the circumference. It is half the diameter.

Formula/
Formulae

A rule or fact written with mathematical
symbols. (V = I x w x h).

Compound
Shape

A compound shape is made up of two or
more basic shapes.

Face

A flat surface of any object.

Perimeter

The distance around the outside of a
shape.

Area

The space inside a 2D shape.

Surface Area

The total area of the outside of a 3D shape.

Volume

The amount of 3-dimensional space
something takes up.

Area of the two circles:
2 x (𝜋 x 32) = 56.6cm2 (1d.p.)
Area of the curved surface:
Circumference x Height
(2 x 𝜋 x 3) x 10 = 188.5cm (1d.p.)
Total: 56.6 + 188.5 = 245.1cm2

Area of the top and bottom:
2 x (9 x 10) = 180cm2
Area of the left and right:
2 x (8 x 10) = 160cm2
Area of rectangle A (front & back):
2 x (8 x 4) = 64cm2
Area of rectangle B (front & back):
2 x (5 x 3) = 30cm2
Total Surface Area:
180cm2 + 160cm2 + 64cm2 + 30cm2
= 434cm2

Other topics/units this may appear in:
•
•
•

Perimeter and Area
3D forms
Mensuration
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Crossover Unit 45 – Surface Area & Volume
Volume Using Unit Cubes

Cross-Section

Keyword/Skill
Definition/Tips
Prism
A 3D shape that has two identical ends and
flat sides.

Example:

This is a unit cube. It has a volume of 1cm3.
You may get shapes made from unit cubes
and you will need to find the volume of that
shape by counting how many cubes there
are.

Volume of Prisms

Volume

The volume of this cuboid
would be 24cm3 as there are
24 unit cubes altogether.

A prism has a constant cross-section. To find the volume of it you first need
to find the area of the cross section and multiply it by the height/depth of
the shape.

Cross Section

A view into the inside of something by
cutting through it.

Diameter

The distance from one point of a circle to
another passing through the centre. It is
twice the radius.

Radius

The distance from the centre of the circle to
the circumference. It is half the diameter.

Formula/
Formulae

A rule or fact written with mathematical
symbols. (V = I x w x h).

Compound
Shape

A compound shape is made up of two or
more basic shapes.

Face

A flat surface of any object.

Perimeter

The distance around the outside of a
shape.

Formula for Volume of Prims: Area of Cross-Section x Height

Example:

You are given the area of the crosssection so you need to multiply the
area by the depth:

Area of cross-section = 𝜋 × 𝑟 2
= 𝜋 x 32 = 28.27cm2

Area

The space inside a 2D shape.

12cm2 x 7 = 84cm3

Volume = Area of Cross-Section x Height
= 28.27 x 7 = 197.89cm3

Surface Area

The total area of the outside of a 3D shape.

Volume

The amount of 3-dimensional space
something takes up.

Volume of Spheres
4
Formula for volume of a Sphere: 3 × 𝜋 × 𝑟 3
You are given this formula in the exam, you
just need to be able to use it!

Example:
4
Volume = 3 × 𝜋 × 33 = 113.1cm3 (1d.p.)

Exam!
Make sure you use the correct units with your
answer.
Area uses square units and volume uses cubic
units.
Examples:
Area units: cm2, m2, mm2, km2, etc.
Volume: cm3, m3, mm3, km3, etc.

Other topics/units this may appear in:
•
•
•

Perimeter and Area
3D forms
Mensuration
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Crossover Unit 46- Similarity and Congruence
Before progressing through this section of work, you may find it useful to look back at Crossover Unit 44 – Constructions
knowledge organiser.

Enlargements make the object bigger or smaller.
Scale factors tell us how much bigger or smaller.
An enlarged shape will ALWAYS produce a similar
pair of shapes.
Shape A has been
enlarged by a scale
factor of 3 (al sides
multiplied by 3) but
all the angles will
remain the same.

5cm

20cm

In order to find length DF
Write two of the corresponding sides as a ratio = AB : DE
5 : 20
1 : 4
With a scale factor of 4
Simplify

To find DF- look at the corresponding
length AC = 6cm
6 x 4 = 24cm

Similarity Vs. Congruence

This is the
scale
factor

Rules for Congruent Triangles
If each of the three identified measurements (in the diagrams below)
are equal, then the triangles are congruent.

Similar

Two shapes are similar when one
can become the other after
a resize, flip, slide or turn.

Congruence

Two shapes are congruent if they
are exactly equal in size and shape.

Scale factor

The ratio by which a length or other
measurement is increased or
decreased.

Ratio

A ratio shows the relative sizes of 2
or more values.

Enlargement

When a shape/length changes size
(bigger or smaller) using a scale
factor.

Compass

Piece of mathematical equipment

Construction

Use ruler, pencil, protractor and/or
compasses to accurately draw a
given shape.

Other topics/Units this could appear in:
•
Transformation
•
Construction

Length, Area & Volume Scale Factor
Linear scale factor = 3
Area scale factor = 32 = 9
Volume scale factor = 33 = 27
12cm

Example
Volume = 64cm3

Definition/tip

Finding and Using a Scale Factor

DON’T FORGET

4cm

Keyword/
Skill

64 x 27

Volume = 1728cm3

Exam Tips
• To help you start similarity questions you will
need to find the scale factor.
• You will gain a mark for recognising and
37
using area and volume scale factor.

Crossover Unit 47 – Transformations
Translations
Translations are movements in a direction.
Column vectors can be used to describe translations.

Other Topics/Units this could appear in:

When a whole shape is translated, every vertex
(corner) moves by the same column vector.

Translating
a shape

7 units in the positive 𝑥-direction
From point A to point B
the translation is:

Keyword/Skill

A

7
−8

Column
vector

object

8 units in the negative 𝑦-direction

C

y
6
4

1 2 3 4 5 6 7

x

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Describe

State exactly what single
transformation has been
performed on a shape.

−2
−3
−4
−5
−6

B

First count the number of squares moved in the
x-direction and then count the number of
squares moved in the y-direction.

When we describe this type of transformation, we state
that from C to D is:
−6
A translation with vector

2

Used to describe the movement
of a translation, eg 4 right, 3
down
Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Describing a Translation

2
1

−7 −6 −5 −4 −3 −2 −1 0
−1

5
2

Definition/Tips

Similar

Every vertex (corner) has moved by exactly the same column vector.

3

4
−3

B

The translation from triangle A to triangle B is

5

A

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations
Working Above Unit 10 - Similarity in 2D & 3D
Working Above Unit 17 - Functions
A level Core - Graph Transformations

We must always give both pieces of information to fully
describe a translation.
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Crossover Unit 47 – Transformations
Rotations

Rotations are turns around a point,
which is called the centre of rotation.
centre of
rotation

Equipment for Rotations

Rotations completed clockwise
original
object

90°

180°

270°

Each object has
been rotated by 90°,
180 and 270°
clockwise about the
purple centre of
rotation to form these
images.

Triangle C has been rotated about the origin (0,0) by
180° to give triangle D. The direction does not matter
because 180° is a half turn, and a half turn clockwise
has the same effect as a half turn anti-clockwise.

When we describe this type of
transformation, we state that from A
to B is:
• A rotation
• From centre (0,0)
• By 90° clockwise
We must always give all three pieces
of information to fully describe a
rotation.

7
6
5
4
3
2
1

y

x
−1
−2

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations

Keyword/Skill

Example

A rotation of 90° anticlockwise would give
the same image as a
rotation of 270°
clockwise about the
same centre.

Describing Rotations

We can use
tracing paper
to help us
perform
rotations or
find the
centre of
rotation.

Other Topics/Units this could appear in:

–7 –6 –5 –4 –3 –2 –1 0
–1
–2
–3
–4
–5
–6
–7

1 2 3 4 5 6 7

Definition/Tips

Origin

The centre of the axes, where
the x-axis and y-axis cross at the
point with coordinates (0,0)

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Centre of
rotation

The point from which a rotation
has taken place - where you
would put your pencil point to
keep the tracing paper still
when rotating a shape.

Angle

How many degrees (90°, 180° for
rotations.

Direction

Clockwise or anti-clockwise turn
around the centre of rotation.

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.
State exactly what single
transformation has been
39
performed on a shape.

Describe

Crossover Unit 47 – Transformations

Other Topics/Units this could appear in:

Reflections

Reflections flip an object, but its size and shape remain the same.
The mirror line is called the line of reflection.

𝑥=1

This triangle has been reflected in
the dotted line of reflection. The
line of reflection has the equation
x = 1 because it passes through 1
on the x-axis and all its xcoordinates will be 1.

Keyword/Skill

𝑦=2

T

This shape has been reflected in
the dotted line of reflection. The
line of reflection has the
equation y = x because it passes
through the origin and all its pairs
of coordinates will have
matching x and y values, such as
(1,1), (2,2), (-4,-4)…

There are two diagonal lines you need to know. They are:
y = x (shown on the diagram)
and y = -x (slopes the opposite direction)

𝑦=𝑥

Definition/Tips

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Equidistant

Two points are the same
distance away from the line of
reflection.

Mirror
line/line of
reflection

The line that is equidistant from
both the original shape and its
reflection.

Describe

State exactly what single
transformation has been
performed on a shape.

S

This shape has been reflected in
the dotted line of reflection. The
line of reflection has the
equation y = 2 because it passes
through 2 on the y-axis and all its
y-coordinates will be 2.

Diagonal
lines of
reflection

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations
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Crossover Unit 47 – Transformations

Other Topics/Units this could appear in:
Enlargements

Example

Enlargements make the object bigger or smaller.
Scale factors tell us how much bigger or smaller.

A is an enlargement of
1
B by scale factor 3

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations

Keyword/Skill

Definition/Tips

Scale factor

The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,
the shape will get smaller.

S is an enlargement of T
1
by scale factor
2

Centre of
The point from which all
enlargement distances have been enlarged.
The distances from this centre to
each vertex on the shape are
multiplied by the scale factor to
enlarge them.

T is an enlargement of S
by scale factor 2
Each side of the shape gets
multiplied by the scale factor
to make is longer or shorter.

Non-Example

B is an enlargement of A
by scale factor 3

4 cm

6 cm

6 cm
12 cm
B is not an enlargement of A
because the side lengths have
not been increased by the
same scale factor. The scale
factor must be exactly the
same for all lengths.

C is an enlargement of
1
D by scale factor 2

Example

Even when the
scale factor makes
a shape smaller,
the transformation
is still called an
enlargement.

D is an enlargement of C
by scale factor 2

Origin

The centre of the axes, where
the x-axis and y-axis cross at the
point with coordinates (0,0)

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Describe

State exactly what single
transformation has been
performed on a shape.
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Crossover Unit 47 – Transformations

Other Topics/Units this could appear in:
When a centre of enlargement is
given, you need to measure the
distance from this point to each
vertex of your shape.

Enlargements
from a centre

Crossover Unit 46 - Congruence/Similar Shapes
Working Above Unit 5 - Transformations

Keyword/Skill

Definition/Tips

Scale factor

The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,
the shape will get smaller.

This distance then gets multiplied
by the scale factor as well.

Y is an enlargement of X
by scale factor 2, from
centre (0,0)

The vertex (3,1) on shape X is 3
right, 2 up from the centre of
enlargement at (0,0).
This distance has been multiplied
by the scale factor 2 to give the
vertex (6,2) on shape Y.

To find the centre of
enlargement, draw lines joining
each vertex of the enlargement
to the same vertex on the
original shape and extend to the
edge of the grid.
The point where they cross is the
centre of enlargement.

Centre of
The point from which all
enlargement distances have been enlarged.
The distances from this centre to
each vertex on the shape are
multiplied by the scale factor to
enlarge them.
Origin

The centre of the axes, where
the x-axis and y-axis cross at the
point with coordinates (0,0)

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Describe

State exactly what single
transformation has been
performed on a shape.

Describing an
enlargement

When we describe this type of
transformation, we state that from A
to B is:
• An enlargement
• By scale factor 2
• From centre (1,0)
We must always give all three pieces
of information to fully describe an
enlargement.
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Vectors have a quantity that has size or magnitude and
direction. E.G Velocity, force.
A scalar only has size or magnitude E.G length, mass.
A vector can be represented
using a line segment with an arrow
on it.
The magnitude of the vector is
given by the length of the line.
The direction of the vector is given
by an arrow on the line.

Keyword/Skill

Subtracting Vectors

Crossover Unit 48 - Vectors

These
vectors are
equal as
they have
the same
length and
are parallel

Representing Vectors The vector goes from point a to point b.
So we can write this as 𝐴𝐵. We have
moved 6 units right and 3 units up so we
can write this as a column vector.

Example: Find a – b.
Subtract the horizontal
components and subtract the
vertical components
To show in a
diagram, think a-b
as a+(-b)

Example. Find a + b
Add the horizontal
components and add the
vertical components.
This can be
shown on a
diagram.

Velocity

How fast something is moving but with a
direction.

Magnitude

Horizontal

A number that gives the size of
something.(E.G. the magnitude of 6 is 6).
Where something is pointing. ( left, right,
up, down north south are all directions).
A single number used with vectors. (E.G.
vector (5,2) can be multiplied by scalar 3
to give (15,6).
Going from side to side like the horizon.

Vertical

Goes up and down

Parallel

Always the same distance apart, never
touching.

Parallelogram

A 4-sided shape where opposite sides
are equal. Angles A are the same,
angles B are the same. A + B = 180

Column Vectors

Components are written down vertically.

Components

Each part of the vector is a component

Scalar

Multiplying Vectors by scalars.
A scalar quantity has size but not direction. A scalar
can be written as a single number.
A vector can be multiplied by a scalar.

A negative vector is the same
length, but the arrow is in the
opposite direction
When two or more vectors
are added the result is
called the resultant vector.

Definition/Tips
A quantity that has both size and
magnitude. (E.G. velocity, force)

Direction.

The vector 2a is
twice as long as
a. so 2a

Adding Vectors

Vector

Exam Type Question
Mark has been asked to draw the vector a =

3
2

What mistake has Mark made?
Mark has mixed up the
directions of the vector
Mark has drawn 2 right and 3
up, rather than 3 right and 2 up.

Other Topics/Units this could
appear in:
• Pythagoras
• Transformations
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Working Above Unit 1a – Recurring Fractions
A recurring decimal is a decimal number that has repeating digits, or a repeating pattern of digits, after the decimal point.
As you can see in the examples below, we put a dot above the digits to show that they are reoccurring.
You only need to
put a dot above the
first and last digit of
the repeating
numbers

Keyword/Skill
Definition/Tips
Decimal
A number with a decimal point in it. It
can be positive or negative.
Recurring
decimal
Terminating
decimal

Multiple

You need to be able to convert from a recurring decimal into a fraction.
Example 1
Write 0. 1ሶ 7ሶ as a fraction.
So if we say,

Example 2
Convert 2.14ሶ 5ሶ to a fraction in it’s simplest form
So if we say,

𝑥 = 0.17171717 …

𝑥 = 2.145454545 …

We then need a multiple of 𝑥 where the digits after the
decimal point are the same.
10𝑥 = 1.7171717 … (these digits are not the same as above)
100𝑥 = 17.171717 … (these digits are the same as in 𝑥, so this is
the one we will need to use)

100𝑥 = 17.17171717 …
𝑥 = 0.171717 …
Subtracting these gives;

We then need multiples of 𝑥 where the digits after
the decimal point are the same
10𝑥 = 21.45454545 …
100𝑥 = 214.54545 …
1000𝑥 = 2145.454545 …

Simplify
Numerator

Denominator The bottom number in a fraction.
Rational

Irrational

So the two versions of 𝑥 that we need to use are
10𝑥 and 1000𝑥
1000𝑥 = 2145.45454545 …
10𝑥 = 21.45454545 …

99𝑥 = 17
17
𝑥=
99
Exams!
• These will be questions that ask you to “prove” or state that “you
must show your working”. The questions are usually worth 3 marks,
and all three marks will be for showing the method above.

A decimal that has repeating digits or a
repeating pattern of digits.
A decimal that has a set number of
digits and does not go on forever. E.g.
0.25
A multiple is the result of multiplying a
number by an integer (whole number).
Multiples of 5 are:
1x5=5
2 x 5 = 10 and so on…
To reduce something to the smallest
possible numbers.
The top number in a fraction.

A number that can be written as; an
integer, a fraction, where the
numerator and denominator are
integers, or a recurring/terminating
decimal.
A number that can be written as a nonrecurring decimal that does not
terminate. SO there is no pattern in the
digits and it goes on forever. For
example pi.
= 3.14159265...

Subtracting these gives;
990𝑥 = 2124
2124
𝑥=
990
8
𝑥=2
55

Other Topics/Units this could appear in:
•
•
•

Fractions, decimals and percentages
Algebraic fractions
A-level Units
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Working Above Unit 1b – Fractional and Negative Indices
Before starting work with fractional and negative indices, you may find it useful to look back at the Crossover Unit 18 – Index
Laws knowledge organiser.
1. Fractional Indices
If an index is a fraction, the denominator of the fraction acts
as a “root”. The numerator of the fraction acts as a normal
power.

2. Negative Indices
If an index is negative is performs the reciprocal.

Example 1
Evaluate

4−2
First we need to perform the reciprocal.
2
1
4−2 =
4
Now we have the reciprocal, the index becomes positive
and we can square the numerator and the denominator.
2
1
1
=
4
16
Example 2
Evaluate
−2
2
3
First we need to perform the reciprocal.
−2
2
2
3
=
3
2
Now we have the reciprocal the index becomes positive
and we can square the numerator and the denominator.
𝟐
𝟑
𝟗
=
𝟐
𝟒

2
643

In this fractional index the denominator is 3. So the first thing
we need to find is the cube root of the base number 64.
3
64 = 4
Then then numerator is 2 so we need to square 4.
42 = 16
So,
2

643 = 16
Example 2
Evaluate
3

4 2
9
Here we need to make sure we apply the rules to both the
numerator and the denominator of the base number.
The denominator of the index is 2 so we need to square root
the numerator and denominator of the base number.
4 2
=
9 3
Then, we need to cube the numerator and the denominator
of this answer, because the numerator of the index is 3.
23
8
=
3
3
27
So,

4
9

3
2

8
=
27

Example 1
Evaluate

Exams!
• Read the question carefully!
• Sometimes it will say “Evaluate” or “What is the value
of…”, this means it wants the final answer as a single
value/number without any indices.
• Sometimes it was say “Simplify” or “Leave your answer in
index form”, this means you just need to use the laws of
indices to simplify the answer, and leave index notation
in your answer.

Keyword/Skill
Index
(Plural –
Indices)

Definition/Tips
A small number placed to the upper-right
of a number. It shows the number of times
the base number is multiplied by itself.
3 is the base number
and 2 is the index.

Fraction

A part of a group or a whole number.
Made up of a numerator and a
denominator.
A number less than zero. We use – to show
a negative number.
A number that is the result of multiplying
an integer by itself.
A number that is the result of multiplying
an integer by itself 3 times.

Negative
number
Square
number
Cube number
Square root

A number, when multiplied by itself gives
the original number.

Cube root

A number, when multiplied
by itself three times gives
the original number.

Numerator

The top number in a fraction.

Denominator
Reciprocal

The bottom number in a fraction.
The multiplicative inverse of a number.
The product of a number and its
reciprocal is always 1.
1
×2=1
2
4 5
× =1
5 4

Other Topics/Units this could appear in
• Laws of Indices
• A 'level Units

45

Working Above Unit 1c – Product Rule
The Product Rule for Counting
The product rule allows us to find the total number of outcomes for two or more events
happening. In some cases, where there are a small umber of options, it is easy to
systematically list the outcomes.
Example:
A restaurant has the simple menu shown.
You can choose a starter and a main course.
List all the possible combinations you could choose.
Soup – Chicken
Soup – Steak
Soup – Vegetarian

Melon – Chicken
Melon - Steak
Melon – Vegetarian

However if there where more options for each course, it would take a long time to list all of
the combinations.
Instead you can use the product rule to calculate the total number, by multiplying the
number of options for each event happening.

Number of starters x Number of main courses = Total number of combinations
Choosing from Multiple Groups
Example
When buying a new car, you can choose from 6 exterior colours, 5 different interior designs
and 3 different types of alloy wheels. How many combinations could be made?

Keyword/Skill
The Difference Between Permutations and
Combinations
For the many circumstances where we need to
count the number of outcomes there are two
diﬀerent counting situations – permutations and
combinations:

How many ways there are of getting two letters
from: a, b, c?
ab, ac, ba, bc, ca, cb

6 x 5 x 3 = 90

How many permutations are there?
There are 6 because ab and ba are considered
to be different because of the “order” of them.

Choosing from one group
Example
In a running club there are 12 members, 4 of the members need to be chosen to run in a
relay race. How many different groups of runners could be chosen.

How many combinations are there?
There are now only 3 because ab and ba are
considered to be the same as we no longer
care about the “order” of them.

When choosing the first runner you would have 12 options. However, when choosing the
second runner you would only be left with 11 runners. For the third you would have 10 and
the forth you would have 9. So this time the product rule calculation becomes.

It makes sense to think about the permutations
and eliminate the “duplicates” to get the
combinations.

12 x 11 x 10 x 9 = 11,880

Integer

A positive or negative
whole number, or zero.

Product

The result when two or
more numbers are
multiplied
A multiple is the result of
multiplying a number by
an integer (whole
number). Multiples of 5
are:
1x5=5
2 x 5 = 10 and so on…
Any of the ways we can
arrange things, where
the order is important.
Each different order
counts as a new
permutation.
A selection of items from
a set of items where the
order does not matter.
The product of a whole
number multiplied by
every whole number less
than itself.

Multiple

Where the order matters it’s a permutation
Example:
213 is a permutation of the numbers 123, as is
321 etc.
Where the order doesn’t matter, it’s
a combination
Example:
10 students chosen out of a group of 250
students – regardless of the order in which the
students were chosen they will represent a
combination of 10 of the 250 students in the
year group.

Definition/Tips

Permutation

Combination

Factorial

2! = 2 x 1 = 2
3! = 3 x 2 x 1 = 6
4! = 4 x 3 x 2 x 1 = 24

Other Topics/Units this could appear in:
•
•

All probability units
Multiples in context
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Working Above Unit 1d – Accuracy and Bounds Appropriate Accuracy
Error Intervals
An error interval shows the range of values a number could
have taken before being rounded or truncated.
An error interval is written using inequalities, with a lower and
upper bound. Note that the lower bound can be “equal to”
but the upper bound is not.
2.5 has been rounded to 1d.p. so the error interval is
2.45 < x < 2.55
If you need help with this, you may find it useful to look back at
the Crossover Unit 8 – Rounding and Error Intervals knowledge
organiser.

This is the level of accuracy when both the upper bound and lower
bound are rounded in the same way and give the same value.
For example, if UB = 12.3512 and LB = 12.3475
Rounded to 1dp: UB = 12.4, LB = 12.3
Rounded to 2dp: UB = 12.35, LB = 12.35
Rounded to 3dp: UB = 12.351, LB = 12.348
So the appropriate accuracy is 2dp
Truncation
Approximating a decimal number by dropping all decimal places
past a certain point without rounding.
For example, 3.14159265... Can be truncated to 3.1415. If this had
been rounded to 4dp it would be 3.1416

1. Using Bounds with Addition or Multiplication
This may come in the form of a question talking about perimeter (adding lengths) area (multiplying lengths) or working out total
weights, costs or number of items. For this you would use the lower bounds (LB’s) and upper bounds (UB’s) as you would expect.
Example
A rectangle has a length 14cm and width 5cm to the nearest cm.
a) What is the minimum perimeter of the rectangle?
Here we need the LB’s for the length and width.
LB of 14cm = 13.5cm. LB of 5cm = 4.5cm
Therefore, the minimum perimeter is 13.5+13.5+4.5+4.5 = 36cm
b) What is the maximum area of the rectangle?
Here we need the UB’s for the length and width.
UB of 14cm = 14.5cm. UB of 5cm = 5.5cm
Therefore, the maximum area is 14.5 x 5.5 = 79.75cm²
2. Using Bounds with Subtraction and Division
It is very common to see these questions as substitution questions. It is not as obvious which LB’s or UB’s you need for these, so you
need to think about it carefully.
Example 2 – Division
Example 1 – Subtraction
a=b÷c
a=b–c
b = 55 to 2 s.f.
b = 30 to the nearest 10
LB = 54.5 UB = 55.5
LB = 25 UB = 35
c = 2.5 to 1d.p.
c = 8 to 1s.f.
LB = 2.45 UB = 2.55
LB = 7.5 UB = 8.5
Minimum value of a
Minimum value of a
a = 54.5 ÷ 2.55 = 21.373 (3dp)
a = 25 – 8.5 = 16.5
Maximum value of a
Maximum value of a
a = 55.5 ÷ 2.45 = 22.653 (3dp)
a = 35 – 7.5 = 26.5

Keyword/Skill
Integer
Rounding

Decimal place

Significant
figures

Lower bound
Upper bound

Underestimate
Overestimate
Degree of
accuracy

Substitute
Truncate

Definition/Tips
A positive or negative whole
number, or zero.
To change a number to a more
convenient value, by making it
bigger or smaller
The number of decimal places is
the number of digits after the
decimal point, including zero.
3.205, has three decimal places
All of the digits in a number
starting with the first non-zero
digit.
3.205, has 4 significant figures
0.205, has 3 significant figures
0.005, has 1 significant figure.
The smallest value that would
round up to the estimated value.
The smallest value that would
round up to the next estimated
value.
An estimate that is less than the
actual answer.
An estimate that is more than the
actual answer.
A measure of how close an
estimate is to the actual answer.
The more decimal places or
significant figures you include, the
higher the degree of accuracy.
To replace letters with numbers
To cut a number short with no
rounding.

Other Topics/Units this could appear in:
• A-level Units
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Working Above Unit 1e - Surds
Surds
A surd is an irrational number that is the square root of a
positive whole number. The value of the surd cannot be
determined exactly, since they have infinite non-recurring
decimals. This means they cannot be written as a fraction.
Instead we leave them in surd form so that they are accurate
and easier to complete calculations with.

Rationalising the Denominator
This is the process of changing the way a fraction is written so that the
denominator contains only rational numbers. But we must not change the
value of the fraction.
Example 1
To rationalise the denominator of

3
2

General Rule

Example

𝒂
𝒂
=
𝒃
𝒃

𝒂 𝒄±𝒃 𝒄= 𝒂±𝒃
𝒂× 𝒂= 𝒂

25
25 5
=
=
36
36 6

𝒄

Simplifying Surds
We need to use the rule 𝒂𝒃 = 𝒂 × 𝒃 to help us with this as it
allows us to take out a factor that is a perfect square.
Example - Write 12 in the form 𝑎 𝑏
12 can be written as the product of a rational number and a
surd;
12 = 4 × 3
= 4× 3
Because 4 is a perfect square, this can be simplified to
4× 3= 2× 3
=2 3
Note that, like in algebra, 2 × 3 is written as 2 3. This is called a
mixed surd.

×

2

2× 2

=

3− 2
Here we have
expanded brackets,
the same way you
would in algebra. If you
need help with this look
back at the Crossover
Unit 19 & 20 –
Expanding and
Simplifying/Factorising
knowledge organiser.

=
=

=

=

=

Surd

The square root of an integer that is
irrational.
4 = 2 (not a surd)
5 = 2.236067 … (this number is
irrational, so 5 is a surd)
A number whose square root is an
integer. Perfect squares include;
1,4,9,16,25…

This fraction is
equal to 1 but the
numerator and
denominator are
the same as the
denominator in the
original fraction

Perfect square

Simplify

4
6
2

Example 2 - Rationalise the denominator;
5

A number that can be written as a
decimal but not a fraction.

6

=

2 5+7 5 = 9 5
7× 7=7

2

2

3× 2

=

We now have a
fraction where the
denominator is
rational, but the
value is still equal to
the original fraction.

48 = 16 × 3 = 4 3

𝒂𝒃 = 𝒂 × 𝒃

=

3

5
3− 2

×

5
3− 2

3+ 2
3+ 2

5 3+ 2
3− 2 3+ 2

This fraction is equal to
1 but this time the surd
in the numerator and
denominator are the
negative of the surd in
the original fraction.
This is so that when we
expand the brackets
in the next step, they
cancel each other
out.

15 + 5 2

9+3 2 −3 2 − 4
15 + 5 2
9 −2
15 + 5 2
7

Calculator Skills
In the case that a surds question appears on a calculator
paper, or you just want to double check your work, you input
surds by using the square root button on your calculator. A
calculator will always put your answer in its simplest form.

Definition/Tips

Irrational
number

we need to multiply it by a special

version of 1, so that we don’t change the value of the original fraction.

2 = 1.41421356 … which never repeats

Rules of Surds

3
2

Keyword/Skill

Rationalise the
Denominator
Factor

To simplify a surd you reduce the
number under the square root to the
smallest number it can possibly be, by
removing a factor that is a perfect
square.
The process of rewriting a fraction so
that the denominator contains only
rational numbers.
A factor is a whole number that
divides exactly into another number,
they can be written in pairs of
numbers that multiply to make that
number. Factors of 12 are:
1 and 12 (1 x 12 = 12)
2 and 6 (2 x 6 = 12)
3 and 4 (3 x 4 =12)

Other Topics/Units this could appear in:
• A-level units
Exams!
• It is much more likely for surds to appear
on a non-calculator paper so the
examiner can see you manipulating
surds, so it is crucial in these questions to
show every step of your working out.
• If a question asks you to “leave your
answer in surd form”, this means you
answer needs to contain a surd, and you
do not change it to a decimal.
48
E.g. 7 and NOT 2.645…

Keyword/Skill

Working Above Unit 2a – Expanding & Factorising

Expression

Before starting work with expanding and factorising, you may find it useful to look back at the Crossover Unit 19 & 20 – Expanding &
Simplifying/Factorising knowledge organiser.
General quadratic expression: ax2 + bx + c (where a, b and c are number values) a ≠ 0

Factorising Quadratic Expressions

Expanding Double Brackets
Example 1: Expand and simplify:

(2x + 3y)(3x – y)
6x2

3y2

Expanding the brackets you get:
- 2xy + 9xy –
Then be careful when simplifying. You must collect like terms.
6x2 - 2xy + 9xy – 3y2 = 6x2 + 7xy – 3y2

Expanding Triple Brackets

Example 1: Expand and simplify: (x + 3)(x – 2)(x + 1)
When expanding triple brackets expand the first pair of brackets:
(x + 3)(x – 2)

Expand

x2 + 3x – 2x – 6 = x2 – x – 6

(x2

Then we are left with:
– x – 6)(x + 1)
We now expand these brackets, making sure to multiply every
term in the first bracket by everything in the second bracket
(x2 – x – 6)(x + 1)

Expand

x3 + x2 – x2 – x – 6x – 6

Finally, simplify your answer: x3 + x2 – x2 – x – 6x – 6 = x3 – 7x – 6
Difference of Two Squares
There are certain quadratic expressions you need to be able to
recognise:
x2 - 16
x2 and 16 are both square numbers/variables so we can apply a
certain rule here called the ‘difference of two squares’.
𝑥2 = 𝑥

16 = ±4

We can put this straight into brackets:
(x + 4)(x – 4)

Example 1 Factorise:

x2 – 3x – 10

As the number on the end is a negative, the two numbers that
multiply together to make it means one must be negative and the
other positive. So write the factors of -10 down:
-1, 10 -10,1 -5, 2 -2, 5
Out of these factor pairs -5 and 2 add together to make – 3 so these
are the numbers we use:
(x – 5)(x + 2)
Factorising with a Coefficient
2 of x2
Example 1 Factorise:
2x2 + 11x + 15
The first step here is to multiply the coefficient of x2 by the number at
the end of the expression:
2 x 15 = 30

Identity

2x2 + 5x + 6x + 15
Split the equation in the middle and factorise both sides
2x2 + 5x + 6x + 15
2
2x + 5x = x(2x + 5)
6x + 15 = 3(2x + 5)
x(2x + 5) + 3(2x + 5)
Factorise out the common bracket:
(2x + 5)(x + 3)

One or a group of symbols representing a
number or a value. Can contain numbers,
variables & operations
An equation that is true no matter what
values are chosen

Variable

A symbol for a number we do not know yet

Simplify

To remove unnecessary terms and numbers

Expand

To multiply out terms to remove the
brackets () (Opposite of factorise)

Coefficient

A number used to multiply a variable

Factor

An integer that divides the number exactly
leaving no remainder

Factorise

Write an expression as a product of its
factors. (Opposite of expanding)

Power/Index

The number of times a number is multiplied
by itself.
E.g. 103 <-This means multiply 10 by itself 3
times -> 10 x 10 x 10
An expression where the highest power is 2
Ex: x2

Then find two numbers that multiply to make 30 and add to make 11 Quadratic
1, 30 2, 15 3, 10 5, 6
Term
5 and 6 add up to 11 so this is the factor pair we choose.
We then split the middle part of the equation up into the factor pair:
2x2 + 11x + 15

Definition/Tips

Highest
Common
Factor (HCF)
Difference of
two squares

A single number or a variable
The highest number or variable that divides
exactly into two or more numbers or
variables
Two terms that are squared and separated
by a subtraction sign
E.g. a2 – b2

Other Topics/Units this could appear in:
• Forming and Solving Equations
• Quadratics
• Algebraic Fractions
• Algebraic Proof
• Simultaneous Equations
• A Level Topics
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Working Above Unit 2b – Rearranging Equations/Formulae

Keyword/Skill

Before starting work with rearranging equations/formulae, you may find it useful to look back at the Crossover Unit 21 & 22 - Solving
Equations & ‘Subject of’ knowledge organiser.
A formula usually has a single variable on one side of the equals sign. This is called the subject of the formula. Sometimes you will want
to rearrange the formula so that one of the other variables becomes the subject. To do this you use inverse operations (in a similar
way to solving equations) in order to isolate the new subject.

Example 1

Make 𝑟 the subject of 𝐶 = 2𝜋r
To isolate 𝑟, divide by 2𝜋

𝐶
2𝜋

𝑥
5

𝑦−3=

1

Example 3 Make r the subject of 𝑉 = 𝜋𝑟 2 ℎ
3
We first need to isolate 𝑟 2 by multiplying by 3 and dividing by 𝜋ℎ
1
𝑉 = 𝜋𝑟 2 ℎ
3
x3
x3

𝑟=

3𝑉
𝜋ℎ

A rule or fact written using mathematical
symbols

Identity

An equation that is true no matter what
values are chosen

Variable

A symbol for a number we do not know yet

Simplify

To remove unnecessary terms and numbers

Inverse
Operations

The operation that reverses the effect of
another operation.
Addition & subtraction are inverse
operations
Multiplication & division are inverse
operations
Square & Square Root are inverse operations
The number of times a number is multiplied
by itself.
E.g. 103 <-This means multiply 10 by itself 3
times -> 10 x 10 x 10
A single number or a variable

𝑥

2

𝑦−3=
5
x5
x5
Power/Index

𝑥 =5 𝑦−3

2𝜋

3𝑉
=𝑟
𝜋ℎ

𝑥
5

5(𝑦 − 3) = 𝑥

𝐶

3𝑉 = 𝜋𝑟 2 ℎ
÷𝝅𝒉
÷𝝅𝒉
3𝑉
= 𝑟2
𝜋ℎ
Now we square root both sides

Formula

Next, multiply by 5

We often write formulae with the subject on the left-hand
side, so this becomes:
r=

𝑦= +3
-3
-3

÷ 2𝜋

=r

Equation

One or a group of symbols representing a
number or a value. Can contain numbers,
variables & operations
An equation says that two things are equal

𝑥

Example 2 Make x the subject 𝑦 = + 3
5
To isolate x, you first need to subtract 3

C = 2𝜋r
÷ 2𝜋

Expression

Definition/Tips

Example 4 Make x the subject 3𝑥 + 5 = 𝑦 − 𝑎𝑥
Get any term involving the variable you want on one side of
the equal sign.
3𝑥 + 5 = 𝑦 − 𝑎𝑥
+ ax
+ ax
3𝑥 + 𝑎𝑥 + 5 = 𝑦
-5
-5
3𝑥 + 𝑎𝑥 = 𝑦 − 5
Now we factorise out x:
x 3+𝑎 =𝑦 −5
÷ (𝟑 + 𝒂)
𝑥=

÷ (𝟑 + 𝒂)

𝑦 −5
3+𝑎

Term
Rearranging
Formulae

‘Subject of’

Isolating the
Variable

Use inverse operations on both sides of
the formula until you find the
expression/equation for the letter you need.
A certain variable needs to be by itself on
one side of the equal sign
Example:
x = 4y + 10
x is the subject of this formula
Using inverse operations to get a variable
on its own.

Other Topics/Units this could appear in:
• Forming and Solving Equations
• Quadratics
• Algebraic Fractions
• Algebraic Proof
• Simultaneous Equations
• A Level Topics
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Working Above Unit 2c - Sequences

Before starting work with sequences, you may find it useful to look back at the
Crossover Unit 49 – Sequences knowledge organiser

Proving a Term is part of a Sequence
You will be given a number and asked if it is part of a sequence.
You need to prove that it is either part of it or isn’t part of it.
If it is part of a sequence, n will be a whole number
Example:
Is 46 a part of the sequence 3n – 2?

Find the first 5 terms of the sequence

3n = 48
+2

+2

n = 16 so it is a part of the sequence

÷3

÷3

If n is a whole number it is part of the sequence.
If n is a decimal number it is not part of the sequence.

Finding the nth term of a Quadratic Sequence
For a quadratic sequence the difference of the first difference
will be the same (we call this the second difference).
When a quadratic sequence has a second difference of 2, it will
involve n2.
When a quadratic sequence has a second difference of 4, it will
involve 2n2.
When a quadratic sequence has a second difference of 6, it will
involve 3n2.

The coefficient of n2 is always half the second difference.

You will be given an nth term and asked to find some
values of that sequence. You need to substitute numbers
into the nth term to generate the sequence.

For the first term
For the second term
For the third term
For the fourth term
For the fifth term

n=1
n=2
n=3
n=4
n=5

So the sequence is:

9, 17, 27, 39, 53

n2

+ 5n + 3

12 + (5
22 + (5
32 + (5
42 + (5
52 + (5

x 1) + 3 = 9
x 2) + 3 = 17
x 3) + 3 = 27
x 4) + 3 = 39
x 5) + 3 = 53

Example:
Find the nth term of this sequence:
4, 11, 20, 31, 44
+9 +11 +13
First difference
+7
+2
+2
+2
Second difference
As the second difference is 2, it is going to involve n2
I then need to subtract the n2 sequence from the original
sequence.
Original sequence
n2 sequence
You will then be left with a linear
sequence, find the nth term of
this now:

-4, -11, - 20, - 31, - 44

1,

3,

4,

+4

7,

9,

+4

11,

16,

+4

15,

Definition/Tips

Sequence

An ordered list of numbers or objects
arranged according to a rule

Term

One of the numbers/objects in a sequence

Linear
Sequence

A sequence made by adding or subtracting
the same value

Geometric
Sequence

A sequence made by multiplying by the
same value each time.

Quadratic
Sequence

A sequence involving a variable with a
power of 2
E.g. n2 + 5

nth term

The rule for finding any value in the
sequence. Also called the Position to Term
rule
A number that can make a triangle pattern.
6
E.g.
3
1

Generating terms of a Quadratic Sequence

Example:

3n – 2 = 46

Keyword/Skill

Triangular
Number

Fibonacci
Sequences

A sequence where the next number is found
by adding up the previous two terms

Function

A special relationship where each input has
a single output

Coefficient

A number used to multiply a variable

Other topics/units this could appear in:
• Algebraic Proof
• Core – Sequences & Series

25

+4

19

4n – 1
This combined with n2 makes the nth term for the
original sequence:
nth term = n2 + 4n - 1

Exam!
A linear sequence has a common difference.
A quadratic sequence, the first difference will
be different and the second difference will be
the same. You will need to know the difference
between linear and quadratic sequences . 51

Working Above Unit 3 – Coordinate Geometry

Perpendicular Lines
Lines that meet at 90degrees.
Their gradients will be NEGATIVE
RECIPROCALS of each other.

Graphs you need to be familiar with:
Quadratic:

Parallel Lines

When a is
positive

Lines that never meet.
They will have the SAME
gradient.

Cubic:

ax3

+

bx2

When a is
negative

+ cx + d

When a is
positive

When a is
negative

Keyword/Skill

Definition/Tips

Coordinate

Shown as a pair (2,4) to show a
position on a set of axes.

Quadratic

An equation that has an 𝑥 2 as
the highest power.

Cubic

An equation that has an 𝑥 3 as
the highest power.

Reciprocal

Circle

1 divided by the number.
E.g. the reciprocal of 2 is ½
The reciprocal of 10 is 1/10
The reciprocal of x is 1/x
A 2D shape made from
drawing a curve that is always
the same distance from a
center.

Perpendicul When two lines meet at a right
ar
angle.

Circles

𝟐

𝟐

𝟐

The equation of a circle is in the form 𝒙 + 𝒚 = 𝒓 ,
where r is the radius, and the centre of the circle is at
(0,0).
So a circle with equation 𝒙𝟐 + 𝒚𝟐 = 𝟏𝟔 looks like this:

1

Reciprocal: 𝑦 = 𝑥

Parallel

When two lines are always the
same distance apart and
never meet.

Before starting this unit of work it may
help to look back at the Crossover Unit
31 – Coordinate Geometry knowledge
organiser.

Two ways of
writing the
same thing!

Other Topics/Units this could appear in:

Exponential: 𝑦 = 2𝑥

A-Level – Core:
• Graphs & Transformations
• Straight Line Graphs
• Circles
• Functions & Graphs

52

Working Above Unit 4 – Surface Area and Volume
Before starting work on this unit, you may find it useful to refer to Crossover Unit 45 – Surface Area & Volume & Crossover Unit 46 – Similar Shapes

Pyramid
When side faces are the same:
Example: Slant length = 6cm. The base is a square with side lengths of 5cm.
Surface Area = Base Area + ½ x Perimeter of Base x Slant Length
= (5 x 5) + ½ x (5 + 5 + 5 + 5) x 6
= 25 + ½ x 20 x 6
= 25 + 60
= 85cm2

Cone
r = radius
h = height
s = slanted height
s

h
r

6cm

8cm

5cm

x h
√(82 - 52)
x 25 x √(39)

= ⅓ x x r2
= ⅓ x x52 x

=⅓ x

= 163.5cm3

(1dp)

Pyramid

A solid object (3D) where the sides
are triangles that meet at the top.
(Apex)

Cone

A solid object (3D) that has a
circular base joined to a point by a
curved side. The point is called a
vertex.

Sphere

A solid (3D object) shaped like a
ball. Every point on the surface is the
same distance from the centre

Frustum

A pyramid or a cone with the top
cut off parallel to its base.

Surface Area

Total area of the surface of a 3D
shape

Volume

The amount of 3D space that
something takes up

5cm

10cm

Surface Area = Area of the Base + the Curved Area
Example: Radius = 5cm, Slant Height = 8cm
Surface Area = Area of the Base + the Curved Area
=
x r2 + x r x s
= x 52 + x 5 x 8
= 65 cm2 or 204 cm2 (3 sig figs)

Definition/tip

6cm

Note: When the side faces are different, calculate the area of the base AND
the area of each triangular face separately and then add them up.

Example: Height = 10cm, The base is a square with side lengths of 6cm.
Volume = ⅓ x Base Area x Height
= ⅓ x (6 x 6) x 10
= 12 x 10
= 120cm3

Keyword/
Skill

Other topics/Units this could appear in:
A-Level – Pure 1 – Forming and Solving
Differential Equations

Exam Tip:
You will sometimes need to use Pythagoras
Theorem to find h, r or s
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Working Above Unit 4 – Surface Area and Volume
Before starting work on this unit, you may find it useful to refer to Crossover Unit 45 – Surface Area & Volume & Crossover Unit 46 – Similar Shapes

Sphere

Surface Area = 4 x

x r2

= 4 x x 52
= 100 cm2 or 314 cm2 (3 sig figs)

Keyword/
Skill

Definition/tip

Formula you need to remember for the
exam:

Pyramid

Volume of a Pyramid:
𝟏
× 𝒂𝒓𝒆𝒂 𝒐𝒇 𝒃𝒂𝒔𝒆 × 𝒉𝒆𝒊𝒈𝒉𝒕

A solid object (3D) where the sides
are triangles that meet at the top.
(Apex)

Cone

A solid object (3D) that has a
circular base joined to a point by a
curved side. The point is called a
vertex.

Sphere

A solid (3D object) shaped like a
ball. Every point on the surface is the
same distance from the centre

Frustum

Usually a pyramid or cone with the
top cut off flat.

Surface Area

Total area of the surface of a 3d
shape

Volume

The amount of 3D space that
something takes up

𝟑

5cm

Volume =
=

The radius of this Sphere is 5cm.

𝟒
𝟑
4
3

x

x r3

x

x 53

= 524cm3

Frustum (Shaded bit)

(3 sig figs)

Scale Factor
Radius of top circle
Volume of big cone

5cm
10cm

Volume of small cone
Volume of Frustum
Length of big cone

4cm
Remember: The formulae for cones
are on the previous page

Length of small cone

The formulas you need for the surface
area & volume of a cone and a sphere
are given to you in the exam so you do
not need to memorise them, just make
sure you can use them!

10 5  2
4  2  2cm

1
   4 2  10  167.6cm 3
3
1
   2 2  5  20.9cm3
3
167.6  20.9  147cm 3 3 sig figs

Other topics/Units this could appear in:
A-Level – Pure 1 – Forming and Solving
Differential Equations

42  102  10.77cm
52  22 

5.39cm

Area of curved surface

  4 10.77    2  5.39  101.5cm 2

Surface Area of Frustum

101.5    4 2    2 2 

164cm 2

Exam Tip:
You will sometimes need to use the properties of
‘Similar Shapes’ and/or Pythagoras to calculate
some lengths that are required
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Working Above Unit 5 – Transformations
Combining Translations
Translations are movements in a direction.
Column vectors can be used to describe translations.
When two or more translations are combined, they
can be added together using vector addition.
From point A to point B and then to point
C the combined translation is:

Other Topics/Units this could appear in:

You will need to look at the
Crossover Unit 47 – Transformations
knowledge organiser alongside this one,
as those skills are needed on this unit too.

Working Above Unit 10 - Similarity in 2D & 3D
Working Above Unit 17 - Functions
A level Core - Graph Transformations

Keyword/Skill
Column vector

4
−3

Preserved Properties

5
1
6
+
=
−8
10
2

When a shape is translated, its orientation
(which way up it is) and size do not change.
Only the shape’s position changes.
The orientation and size are preserved.

y

5

Shapes that are have the
same angles, but the side
lengths on one have been
enlarged by a scale factor.

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Invariant point

A point on the original shape
which has not been affected
by the transformation, so is in
the same place on the
transformed shape.

Describe

State exactly what single
transformation could replace
the combined transformations
given in the question.

C

4
3
A

2
1

−7 −6 −5 −4 −3 −2 −1 0
−1

x
1 2 3 4 5 6 7

−2
−3
−4
−5
−6

Used to describe the
movement of a translation,
eg 4 right, 3 down

Similar

Every vertex (corner) has moved by exactly
the same column vector.

6

Definition/Tips

B

Preserved properties are the properties about
the shape that do not change when the shape
is transformed. Which properties are preserved
is different for each type of transformation.

Combined
Two or more transformations
transformations have taken place. Each will
have been described fully.55

Working Above Unit 5 – Transformations
Two or more transformations are often combined, and exam questions will ask you to
state the single transformation which would produce the same effect.

Combining
Transformations

Complete each transformation exactly as stated in the question and then compare
the starting shape with the end result. Find a single transformation that will achieve
the same movement.

The centre of the axes, where
the x-axis and y-axis cross at the
point with coordinates (0,0)

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.
State exactly what single
transformation could replace
the combined transformations
given in the question.

R
Describe

How to answer:
1) Reflect shape T in the line x = -1 and label it R.
2) Reflect shape R in the line y = -2 and label it S.
3) Compare shape S with shape T and find a
single transformation that move straight from
T to S.
Answer: Rotation, 180º, centre (-1,-2)

𝒚 = −𝟐

Definition/Tips

Origin

𝒙 = −𝟏

Tip: This NEVER involves enlargements, because
they change the size of the shape.

Example Exam Question
Shape T is reflected in the line x = -1 to give
shape R. Shape R is reflected in the line y = -2 to
give shape S. Describe the single transformation
that will map shape T to shape S.
(2 marks)

Keyword/Skill

Preserved
Properties

The size of the shape has been preserved
in this situation, but the orientation and
position have changed.
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S

Working Above Unit 5 – Transformations
When a negative scale factor is used, the shape is
enlarged and also inverted (reversed, as if it has
been rotated through 180º).

Enlargements Negative Scale
Factors

A centre of enlargement is always given, so you
need to measure the distance from this point to
each vertex of your shape.

Invariant
Points

B

B is an enlargement of A
by scale factor −2, from
centre (3,2)

B

A

This distance has been
multiplied by the scale
factor -2 to give the
movement 4 right 2 up
(distance has been
doubled, direction has been
reversed). This gives the
vertex (7,4) on shape B.

Definition/Tips

Scale factor

The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,
the shape will get smaller.

Centre of
The point from which all
enlargement distances have been enlarged.
The distances from this centre to
each vertex on the shape are
multiplied by the scale factor to
enlarge them.
Origin
The centre of the axes, where
the x-axis and y-axis cross at the
point with coordinates (0,0)

This distance then gets multiplied by the scale
factor, reversing the directions and therefore
inverting the shape.

The vertex (1,1) on shape A
is 2 left, 1 down from the
centre of enlargement at
(3,2).

Keyword/Skill

The shape A has been reflected in the line
x = 1 to give the shape B. The red cross
marks the invariant point in this reflection.
An invariant point is one which is not
altered by the transformation, so does not
move or change.

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Describe

State exactly what single
transformation could replace
the combined transformations
given in the question.

Inverted

Reversed in a similar way to
being rotated through 180º.

Preserved
Properties
There are no preserved properties
when an enlargement with a
negative scale factor is performed,
unless the scale factor is -1 as the size
would be preserved in this special
case only.
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Working Above Unit 5 – Transformations
Enlarging Area
A rectangle with length 3cm and width 2cm has an area of 6cm2
It is enlarged by a scale factor of 2.

A shape and its enlargement are
shown, with some dimensions.

Using the
Scale Factor

108cm2
18cm
24cm

6cm2

×2

2cm

3cm

24cm2

This is the linear
scale factor

4cm

Because each of the two side lengths has been enlarged by
a factor of 2, the area has been enlarged by a factor of 22.

1cm

Area=
2cm2

Finding the
Scale Factor

12cm

12
= 3 so the linear scale factor here is 3.
4

We can now calculate the missing height and the area of the
enlarged triangle.
Height: 1 × 3 = 3cm
Area: 2 × 3 = 18

Definition/Tips

Scale factor

The multiplier used to change
the side lengths of a shape
being enlarged. If it is less than 1,
the shape will get smaller.

Similar

Shapes that are have the same
angles, but the side lengths on
one have been enlarged by a
scale factor.

Congruent

Shapes that are exactly the
same, but may be rotated
(turned around) or reflected
(flipped over).

Invariant
point

A point on the original shape
which has not been affected by
the transformation, so is in the
same place on the transformed
shape.

Linear

Describing a straight length.

To find the area of the enlarged shape, we multiply
the area of the smaller shape by the scale factor
squared (it is squared because it is a linear scale
factor and we are calculating area):

4
108 ×
3

2

= 108 ×

16 108
=
× 16 = 12 × 16 = 192
9
9

×?

To find the scale factor, we compare the matching values for the
two shapes. These are the bases in this case because we know
both these lengths.

2

Keyword/Skill

The area of the enlarged shape is 192cm2.

4cm

We can see that

Leave the scale factor in fraction form
– it is more accurate and will be easier
to work with in further calculations.

24 4
=
18 3

6cm

A triangle with base 4cm and height 1cm
is enlarged to give this new triangle.

To find the area of the enlarged shape, we need to
find the scale factor first, using the matching values.

You will find more information about these
concepts in the knowledge organiser for
Crossover Unit 46 – Similarity and
Congruence

cm2

This is squared because it is a linear scale
factor and we are calculating area.

Area=
8cm2
2cm

64
= 8
8

Area=
64cm2

Linear Scale
Factor
To find the scale factor we
compare the matching
values, in this case the areas
because we know both areas.
We will need to square root
because these are areas, and
we need the linear scale
factor.

The diameter of the enlarged shape is then

2 × 8 = 4 2 or 5.66cm to 3 s.f.
See the knowledge organiser for Working Above Unit 1e – Surds
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Working Above Unit 6 - Quadratics. (1) Solving by Factorising and by Using the Quadratic Formula.
Before progressing through this section of work, you may find it useful to look back at Crossover Unit 19- Expand and
Simplify, Unit 20 – Factorising, Unit 21-Solving Equations knowledge organisers.

Keyword/
Skill

Definition/tip

Solving Quadratic Equations by
Factorisation
You must be able to factorise quadratics in
order to solve quadratic equations using this
method.
Example1
Solve x2 + 6x + 5 = 0
This factorises into (x + 5)( x + 1) = 0
Each bracket needs to equal 0
x+5=0
or
x+1=0
x = -5
or
x = -1

Quadratic
(expression/
equation)

An expression/equation involving x2

Factorise

An expression written as a product of
it’s factors.

Quadratic
formula

A formula for solving quadratic
equations. The solution of the
equation ax2 + bx + c = 0 is given by

Example 2
Solve x2 + 3x – 10 = 0
This factorises into (x + 5)(x – 2) = 0
x+5=0
or
x-2=0
x = -5
or
x=2
Example 3
Solve x2 – 6x + 9 = 0
This factorises into (x – 3)(x – 3) = 0
This equation has repeated roots
(x – 3)2 = 0
This means there is only one solution, x = 3

Solving Quadratic Equations Using the Quadratic Formula
Example
This is a hint for you to
Solve 3x2 + 8x + 2 = 0
use the formula as you
Give your solutions correct to 3 significant figures.

𝑥=

−𝑏 ±

𝑏2

− 4𝑎𝑐

You need to learn this!

2𝑎

Figure out a, b and c
a = 3 b =8 c = 2

−(8) ± (8)2 −4(3)(2)
𝑥 =
2(3)

=

Using brackets here for a, b and see will help to
avoid calculation errors.

You will also need to be able to solve
problems which involve solving quadratic
equations too. (See 2nd slide)

𝑥=

You will gain 1 mark for substituting in a, b and c

−8 ± 64 − 24
6

1 mark for simplifying

−8 − 40
=
6

−8 + 40
=
6
x = -0.279

In order to solve quadratic equations, you
need to be able to recognise when you
can solve by factorising or when you need
to use the quadratic formula or complete
the square. Sometimes it will tell you which
method to use in the question.

will not be able to solve
by factorising. You will
need to use a
calculator.

x = -2.39

1 mark for
both

Exam Tips
Quadratic formula questions will appear on one of the
calculator papers (2 or ) often worth 3 marks.

−𝑏 ± 𝑏2 − 4𝑎𝑐
2𝑎

Completing
the square

A method of solving quadratic
equations which involves rewriting
the equation x2 + px + q in the form
(x + a)2 + b

Solution

A value or values that we can put in
place of a variable (such as x) that
makes the equation true.

Coefficient

A number used to multiply a variable.
Eg, 3x (3 is the coefficient)

Other topics/Units this could appear
in:
A-level
Pure 1
-Quadratics
-Equations and Inequalities

59

Working Above Unit 6 - Quadratics. (2) Solving by Completing the Square.
Before progressing through this section of work, you may find it useful to look back at Crossover Unit 19 - Expand and
Simplify, Unit 20 – Factorising, Unit 21 - Solving Equations knowledge organisers.
Solving quadratic equations by Completing the Square
This method can be used to give answers to a
specified number of decimal places or to leave
answers in surd form.
From previous learning, you may remember that;
(x + a)2 = x2 + 2ax + a2
which can be rearranged to give:
X2 + 2ax = (x + a)2 – a2
This is the basic principal behind completing the square.
Example 1
Rewrite the following in the form (x± a) ± b

Using the same method as example 1
x2 + 4x = (x + 2)2 – 4
Bring back the -7 so
(x + 2)2 – 4 -7 giving

x2 + 6x – 7
Rewrite x2 + 6x as (x + 3)2 - 9

Ignore the -7 to begin
with

Bring back the -7 so
(x + 3)2 – 9 – 7

Divide the coefficient by
2
Put it into your bracket
and square it.

(x + 3)2 -16

Example 2
Rewrite x2 + 4x – 7 in the form (x + a)2 - b. Hence solve the
equation x2 + 4x – 7 = 0 giving your answer to 2 decimal
places. (Calculator paper)

Combine the constant terms to
get the final answer. (-9 – 7 = -16)

(x +

2)2

(x - 3)2 = 10
x-3 = ± 10
x = 3± 10

Take the
square root of
both sides

Divide the coefficient by 2
Put it into your bracket and
square it.

– 11

We can now rewrite the equation in the question as;
(x +

2)2

Definition/tip

Quadratic
(expression/
equation)

An expression/equation involving x2

Factorise

An expression written as a product of
it’s factors.

Quadratic
formula

A formula for solving quadratic
equations. The solution of the
equation ax2 + bx + c = 0 is given by
𝑥=

Combine the constant terms to
get the final answer. (-9 – 7 = -16)

– 11 = 0

(x + 2)2 = 11

Rearrange

Take the square root of both
sides

x + 2 = ± 11
Example 3
Solve x2 - 6x – 1 = 0 by completing the square.
Leave your answer in the form a ± 𝑏.
x2 - 6x = (x - 3)2 – 9
(x - 3)2 – 9- 1
Rearrange
(x - 3)2 – 10 = 0

Ignore the -7 to begin
with

Keyword/
Skill

x = -2 ± 11

This answer are in surd form and
sometimes you may be asked to
leave like this. This answer
requires two decimal places.

−𝑏 ± 𝑏2 − 4𝑎𝑐
2𝑎

Completing
the square

A method of solving quadratic
equations which involves rewriting
the equation x2 + px + q in the form
(x + a)2 + b

Solution

A value or values that we can put in
place of a variable (such as x) that
makes the equation true.

Coefficient

A number used to multiply a variable.
Eg, 3x (3 is the coefficient)

Use calculator
x = 1.32

or

x = -5.32 (to 2 decimal places)

Exam Tips
Completing the square questions can appear on noncalculator or calculator papers depending on how they
would like you to give your answer.

Other topics/Units this could appear
in:
A-level
Pure 1
-Quadratics
-Equations and Inequalities
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Working Above Unit 6 - Quadratics. (3) Problems Involving Quadratics.
Before progressing through this section of work, you may find it useful to look back at Crossover Unit 19- Expand and
Simplify, Unit 20 – Factorising, Unit 21-Solving Equations knowledge organisers.
Example 2
Find the sides of the right angled triangle shown in the
diagram.

Example 1
The area of the trapezium below is 351cm2

x-4

2x

You need to
know the
formula for
the area of a
trapezium =
1
(a + b) h

13
x+5

You need to
know
Pythagoras
theorem.
a2 + b2 = c2

2

Show that 2x2 + x – 351 = 0

(a + b) h

1
2

(x – 4 + x + 5 ) 2x

1
2

(2x + 1 )( 2x)

Substitute in
values for a
and b and h

(x + 5)2 + (x - 2)2 = 132

Substitute

(x2 + 10x + 25) + (x2 - 4x + 4) =169

Expand

2x2

+ 6x + 29 = 169

2x2

+ 6x - 140 = 0

(x + 10)(x - 7) = 0

(4x2 + 2x) = 351

2x2 + x – 351 = 0
This is your answer as it shows the
same equation as what is in the
question

An expression/equation involving x2

Factorise

An expression written as a product of
it’s factors.

Quadratic
formula

A formula for solving quadratic
equations. The solution of the
equation ax2 + bx + c = 0 is given by

This gives
x = -10
or

Factorise

x=7

÷2

x = 7 give side lengths of;
Rearrange

Simplify

𝑥=

Ignore the -10
as you
cannot have
a negative
side length.

5, 12 and 13

Exam Tips
Completing the square questions can appear on noncalculator or calculator papers depending on how they
would like you to give your answer.

−𝑏 ± 𝑏2 − 4𝑎𝑐
2𝑎

Completing
the square

A method of solving quadratic
equations which involves rewriting the
equation x2 + px + q in the form
(x + a)2 + b

Solution

A value or values that we can put in
place of a variable (such as x) that
makes the equation true.

Coefficient

A number used to multiply a variable.
Eg, 3x (3 is the coefficient)

Divide all by 2

Simplify

2x2 + x = 351

Quadratic
(expression/
equation)

Rearrange

x2 + 3x - 70 = 0

Expand
1
2

Definition/tip

x-2

x+5

1
2

Keyword/
Skill

Other topics/Units this could appear
in:
A-level
Pure 1
-Quadratics
-Equations and Inequalities
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Working Above Unit 7 - Simultaneous Equations. (Linear & Non-Linear)
In order to be able to solve simultaneous equations you will need to
be able to solve linear equations (see units Working Above Unit 2a &
Crossover Units 21,22 and 50 for a recap)
You also need to be able to use substitution.
You can find a recap of Elimination Method for Simultaneous
equations in Crossover Unit 51.
In order to solve simultaneous equations involving, you will need to be
familiar with substitution method.

To solve a pair of simultaneous equations when one is
linear and the other is non linear (quadratic)
You must always substitute the linear equation into the
non-linear equation.

Example 1
Solve the equations: y = 2x + 3, 3x + 4y = 1

x2 + y2 = 5
x +y=3

It is useful to label the equations to help with method.
y = 2x + 3
(1)
3x + 4y = 1 (2)
You will notice that the first equation is in the form ‘y =‘ therefore we
can use substitution method.

Rearrange equation (2) to ‘x =‘
x=3-y

Equation (1) is in the form y =, so we don’t need to rearrange.
Substitute the right side of equation (1) into equation (2) for variable y.
This gives; 3x + 4 (2x + 3) = 1
Now expand and solve;

Example 2
Solve these simultaneous equations
(1)
(2)

Now you substitute this into equation (1) which gives;
(3-y)2 + y2 = 5
Expand the double brackets and rearrange into a
quadratic equation.
9 – 6y + y2 + y2 = 5
2y2 – 6y + 4 = 0 (We can cancel by 2 here)
y2 – 3y + 2 = 0

3x + 8x + 12 = 1
11x + 12 = 1
11x =-11
x = -1

Factorise
(y – 1) (y – 2) = 0
y = 1 or y = 2

Substitute x= -1 into y = 2x + 3
y= -2 + 3
y=1

Substitute for y in equation (2);
When y = 1, x + 1 = 3
x=2

TEST the value both equations;
y = 2x + 3 which gives;
1 = -2 + 3
3x + 4y =1 which gives;
-3 + 4 =1
Solutions are correct, so x = -1, y = 1

When y = 2, x + 2 = 3
x= 1
You should always give answers as a pair of values in x
and y.
x = 2, y = 1 OR x = 1, y = 2

Keyword/
Skill

Definition/tip

Simultaneous
Equation

A pair of equations with two unknown
variables.
Both equations need to be solved at
the same time (simultaneously)

Substitution
(In linear/nonlinear
simultaneous
equations)

When a letter or expression in an
equation, expression or formula is
replaced by a number or an
expression.

Rearrange

To change the subject of a formula,
so that a different variable is the
subject of the formula.

Variable

A symbol for a number that we don’t
know yet. Often this is a letter such as
x or y.

Coefficient

The number in front of an unknown
quantity (the letter) in an algebraic
term.

Other topics/Units this could appear
in:
A-level
Pure 1- equations and inequalities
Exam Tips
• A non-linear simultaneous question will be
worth 4 marks in your exam.
• To get started substitute the linear into the
non-linear equation.
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Before starting work with probability trees and Venn Diagrams, you may find it

Working Above Unit 8 – Probability useful to look back at the Crossover Unit 40 & 41 Probability and Probability Trees
and Crossover Unit 3 Venn Diagrams knowledge organisers.

Replacement

The probability of getting a
2
blue in the first bag is

If we got a red marble before, then probability of

But after taking one out the
chances change!

If we got a blue marble before, then probability of

getting a blue marble from the second bag is

5

•
•

getting a blue marble from the second bag is

2
4

Dependent
event

1

=2

1
4

Tree Diagrams and Conditional Probability marbles
2
5

We can go one step further and see what
happens when we pick a second marble:

3
5

Now we can answer questions like "What are the chances of drawing 2 blue marbles?"
2
1
Answer: it is a chance followed by a chance

One event does not affect the
probability of the other.

Mutually
exclusive

Two events that cannot happen at the
same time, i.e. if you cannot turn left
and right at the same time

Conditional

The probability of something
happening, given something else has
occurred

Sample space

The set of all possible outcomes of an
experiment.

4

The chances of drawing 2
𝟏
blue marbles is

Theoretical

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑭𝒂𝒗𝒐𝒖𝒓𝒂𝒃𝒍𝒆 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒔
𝑻𝒐𝒕𝒂𝒍 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑷𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒔

Relative
Frequency

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑺𝒖𝒄𝒄𝒆𝒔𝒔𝒇𝒖𝒍 𝑻𝒓𝒊𝒂𝒍𝒔
𝑻𝒐𝒕𝒂𝒍 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑻𝒓𝒊𝒂𝒍𝒔

𝟏𝟎

Notation
P(A) means "Probability Of Event A"

Experimental
Probability

An estimated probability based on the
results of an experiment. The more trials
are performed, the more reliable the
results

Trial

Activity or experiment

Outcome

Result of a trial

Event

One or more outcomes of a trial

P(B|A) means "Event B given Event A"
In other words, event A has already happened, now what is the chance of event B?

P(B|A) is also called the "Conditional Probability" of B given A.
So the probability of getting 2 blue marbles is:

Key Point!
If A and B are independent
then, P(B given A) = P(B)

Probability of event A and event B equals
the probability of event A times the probability
of event B given event A"

One outcome affects another
Example – choosing one red card
reduces the chance of choosing
another red card

Independent
event

chance for Red.

5

Definition/Tips
number of successful outcomes
total number of possible outcomes

With replacement the events are independent (the chances do not change)
Without replacement the events are dependent (the chances change)

There is a chance of pulling out a Blue marble, and a

Keyword/Skill
Probability

Other Topics/Units this could appear in:

• A Level statistics
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Working Above Unit 8 – Probability Before starting work with probability trees and Venn Diagrams, you may find it

useful to look back at the Crossover Unit 40 & 41 Probability and Probability Trees
and Crossover Unit 3 Venn Diagrams knowledge organisers.

Venn Diagram Notation
The intersection of two sets, A ∩ B
consists of the elements common
to both sets A and B

Conditional Probability and Venn Diagrams

The Venn diagram shows the probability
attached to two events A and B

P(A)
Conditional Probability and Two Way Table

Independent
event

One event does not affect the
probability of the other.

Mutually
exclusive

Two events that cannot happen at the
same time, i.e. if you cannot turn left
and right at the same time

Conditional

The probability of something
happening, given something else has
occurred

Sample space

The set of all possible outcomes of an
experiment.
𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑭𝒂𝒗𝒐𝒖𝒓𝒂𝒃𝒍𝒆 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒔
𝑻𝒐𝒕𝒂𝒍 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑷𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝑶𝒖𝒕𝒄𝒐𝒎𝒆𝒔

A is the event ‘it is wet’

Relative
Frequency

𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑺𝒖𝒄𝒄𝒆𝒔𝒔𝒇𝒖𝒍 𝑻𝒓𝒊𝒂𝒍𝒔
𝑻𝒐𝒕𝒂𝒍 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑻𝒓𝒊𝒂𝒍𝒔

B is the event ‘a car is speeding’

Experimental
Probability

An estimated probability based on the
results of an experiment. The more trials
are performed, the more reliable the
results

Trial

Activity or experiment

Outcome

Result of a trial

Event

One or more outcomes of a trial

Are A and B independent?

P (B) =

32

200

=

0.16

P (B given A) =

11
88

=

One outcome affects another
Example – choosing one red card
reduces the chance of choosing
another red card

Theoretical

An insurance company records from 200 accident claims.
The table shows the speed of the car and weather conditions during the accident.

The complement of a set A’
consistent of the elements
which are not in A.

Definition/Tips
number of successful outcomes
total number of possible outcomes

Dependent
event

You can use Venn diagrams to calculate conditional
probabilities.

P(A n B)

The union of two sets, A U B
consists of the elements which
appears in at least one of the
sets A or B

Keyword/Skill
Probability

0.125 (11 out of the 88 cars were speeding when it was wet)

P(B given A) ≠ P(B), so A and B are not independent
Key Point! If A and B are independent then, P(B given A) = P(B)

Other Topics/Units this could appear in:

• A Level statistics
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Working Above Unit 9 - Direct and Inverse Proportion
Keyword/
Skill

Definition/Tip

Example 2
y is directly proportional to the square of x.
When x = 6, y = 27. Find y when x = 4.

Direct
Proportion

Two quantities change in the same
way. When one increases or decrease,
so does the other one.

y ∝ x2
y = k x x2

y = 0.75 x 42
y = 0.75 x 16

Inverse
Proportion

As one quantity increases the other
decreases.

27 = k x 36

y = 12

Equation

The value of two expressions is equal.
(Shown by = )

Constant of
Proportionality

A constant value, written as k, relating
to amounts that rise or fall uniformly
together.

Before progressing through this section of work, you may find it useful to look back at Crossover Unit 52-Direct and Inverse
Proportion knowledge organiser.
Reminders:
Direct Proportion
y is directly proportional to x
y∝x
k multiplied by x

y = kx

k is constant (of proportionality)

Inverse Proportion
y is inversely proportional to x
y∝

𝑘

27
36

0.75 = k

k is divided by x

𝑥

Example 1
y is directly proportional to √x

x

36

a

y

2

5

Work out the value of a
y = k x √a
2 = k x √36
2=kx6
2
6

=k

k=

=k

1
3

Example 3
R is inversely proportional to the square root of F. When R = 32,
F = 16. Find F when R = 16
Replace ‘inversely proportional’ with ‘= k ÷’

5=

1
3

x √a

R=

𝑘
√𝐹

16 =

128
√𝐹

32 =

𝑘
√16

16 =

128
√𝐹

15 = √a
152 = a
a = 225

32 =

𝑘
4

k = 128

𝐹=8
F = 82 = 64

Other topics/Units this could appear in:
•
•
•
•
•
•

A-level
Pure 1
Differentiation
Exponentials and Logarithms
Pure 2
Differentiation

Exam Tips
• When you see words, “Inversely Proportional
to” replace with “= k ÷” to get you started.
• These questions can range from 2-4 marks.
• You will gain a mark for finding ‘k’ in each
65
case.

Working Above Unit 10 - Similarity in 2D and 3D
Before progressing through this section of work, you may find it useful to look back at Crossover Unit 46 – Congruence &
Similar Shapes knowledge organiser.
Reminder- Linear Scale Factor

DON’T FORGET

Linear scale factor = 3

5cm

20cm

Keyword/
Skill

Definition/tip

Similar

Two shapes are similar when one
can become the other after
a resize, flip, slide or turn.

Length

A measure of distance. How far
from end to end, or from one end
to another.

Scale factor

The ratio by which a length or other
measurement is increased or
decreased

Ratio

A ratio shows the relative sizes of 2
or more values.

Area

The size of a surface

Volume

The amount of 3D space something
takes up. Also called capacity.

Area scale factor = 32 = 9
4cm

Volume scale factor = 33 = 27
12cm

In order to find length DF
Write two of the corresponding sides as a ratio = AB : DE
5 : 20
1 : 4
With a scale factor of 4
Simplify

Area Scale factor
Example
The 2 supermarket tickets are mathematically similar

To find DF- look at the corresponding
length AC = 6cm
6 x 4 = 24cm

This is the
scale
factor

Volume Scale Factor
Example
A child’s rugby ball is 10cm long and has a volume of 200cm3.
It is similar in shape to a full size rugby ball. A full size rugby ball
is 22cm long. Find the volume of the full size rugby ball.

Other topics/Units this could appear in:
•
Congruence
•
Geometric Proof

The area of the smaller ticket is 7cm2.
Calculate the area of the larger tickets.
Corresponding lengths written as a ratio = 2 : 6
1:3
Linear Scale factor = 3
Area Scale factor = 32 = 9
Area of small ticket x area scale factor =
7 x 9 =63cm2

10cm
22cm

Corresponding lengths = 10 : 22
1 : 2.2
Scale factor = 2.23
200 x 2.23 = 2129.6cm3

Exam Tips
• To help you start similarity questions you will
need to find the scale factor.
• You will gain a mark for recognising and
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using area and volume scale factor.

Working Above Unit 10 - Similarity in 2D and 3D - Problem Solving.
Before progressing through this section of work, you may find it useful to look back at Crossover Unit 46 – Congruence & Similar Shapes

Problem Solving with Area Similarity
Example 1:
1
A model yacht is made to a scale of of the size of the
20
real yacht. The area of the sail of the model is 150cm2.
What is the area of the sail of the real yacht.
1
20

Problem Solving with Area Similarity
Example 2:

Keyword/
Skill

Definition/tip

Similar

Two shapes are Similar when one
can become the other after
a resize, flip, slide or turn.

Length

A measure of distance. How far
from end to end, or from one end
to another.

Scale Factor

The ratio by which a length or other
measurement is increased or
decreased.

Ratio

A ratio shows the relative sizes of 2
or more values.

Area

The size of a surface. The amount of
space in a 2D surface.

Volume

The amount of 3D space something
takes up. Also called capacity.

can be written as the linear scale factor = 1 : 20

Area scale factor = 202 = 400

A 20 Euro note is a rectangle 133mm long and 72mm wide.

Area of real sail = 400 x area of model sail
= 400 x 150
= 60,000cm2

A 50 Euro note is a rectangle 165mm long and 82mm wide.

Take care if you are asked to give your answer in m2
To convert from cm2 into m2 you need to divide by 1002
= 10,000
60,000 ÷ 10,000 = 6m2

Show that the two rectangles are not mathematically similar.
The rectangles will be mathematically similar if the scale
factors for the lengths and widths are equal. You need to
show that they are different.
Lengths
Widths
133 : 165
72 : 82
1 : 1.240606
1 : 1.1388…
The scale factors are different therefore the rectangles are
not mathematically similar.

Problem Solving with Area and Volume Similarity
Example:
Mark has made a clay model. He will now make a clay statue that is mathematically similar to the clay model.
Use the area scale factor to
The model has a base area of 6cm2 . The statue will have a base area of 253.5cm2
calculate linear scale factor,
Mark used 2kg of clay to make the model.
then the volume scale factor.
Clay is sold in 10kg bags.
Mark has to buy all the clay he needs to make the statue.
How many bags of clay will Mark need to buy?
Area scale factor = 253.5 ÷ 6 =42.25
274.625 x 2 =549.25kg of clay needed
Linear scale factor = √42.25 = 6.5
549.25 ÷ 10 = 54.925kg clay needed
Volume scale factor = 6.53 = 274.625
= 55 bags

Other topics/Units this could appear
in:
• Congruence
• Geometric Proof

Exam Tips
• To help you start similarity questions you will
need to find the scale factor.
• You will gain a mark for recognizing and
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using area and volume scale factor.

Biology Knowledge Organisers
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Year 9 – Science- B3a. Biological Concepts
1. Magnification

2. Plant and animal cells : compare and contrast

Image

Actual

x

Magnification

3. Enzymes and food tests

6. Active transport

5. Osmosis
4. Enzyme substrate complex

Keyword

Definition

Magnification

The number of times larger an image is than the initial object that produced it

Objective lens

The part of the microscope that is closest to the specimen

Resolution

The smallest change that can be measured by an instrument

Nucleus

The control centre of the “eukaryotic cell”

Eukaryotic

A cell with a nucleus

Microvilli (us)

A tiny fold in the cell surface membrane of a cell, increase the surface area of the
cell

Adaptations

The features of something that enable it to do a certain function

Gametes

A haploid cell produced by meiosis used for sexual reproduction

Haploid

A cell or nucleus that has one set of chromosomes. Gametes are haploid

Epithelial cells

A cell found on the surface of internal organs

Chromosomal DNA

The main bulk of DNA found in a cell. In humans,

Prokaryotic

A cell with no nucleus is prokaryotic

Monomers

A small molecule that can join with other molecules like itself to form a polymer

Polymers

A long-chain molecule made by joining many smaller molecules (monomers)

Biuret test

A test that uses copper sulfate solution and potassium hydroxide solution to test for
proteins. It turns from blue to purple in the presence of proteins

Benedicts solution

A solution used to detect the presence of reducing sugars (eg. Glucose) in foods

Calorimeter

Apparatus used to measure the energy content of substances by burning them and
measuring the temperature increase

Ethanol emulsion test

A test using ethanol to detect lipids (fats) in food

Active site

The space in an enzyme where the substrate fits during an enzyme-catalysed
reaction

Denatured

A denatured enzyme is one where the shape of the active site has changed so much
that the substrate no longer fits and the reaction can no longer happen

Optimum
temperature

The temperature at which an enzymes rate of reaction is greatest, or at which a
population of microorganisms grow most rapidly

Osmosis

The movement of water from a high concentration to a low concentration through a
partially permeable membrane

Active Transport

The pumping of particles across a cell membrane from a low concentration to high
concentration (requires energy)

this DNA is found in chromosomes
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KS4 Biology – Cells and Control

Keyword

Definition

anaphase

The stage of mitosis in which the separated chromosomes move away from each other.

cancer cell

Cell that divides uncontrollably.

cell cycle

A sequence of growth and division that happens in cells. It includes interphase and mitosis, and
leads to the production of two daughter cells that are identical to the parent cell.
Offspring from asexual reproduction. All the cells in a clone are genetically identical to each other
and to the parent’s cells.
When the cytoplasm of the cell is separated as the cell membrane is pinched to divide the cell into
two daughter cells.

clone
cytokinesis
daughter cell

New cell produced by cell division.

diploid

A cell with two sets of chromosomes.

DNA
replication
haploid

The copying of the DNA within a cell.

interphase

The stage when the cell prepares itself for the process of cell division, and DNA replication takes
place. The cell also makes more of its sub-cellular structures.
The stage of mitosis when the chromosomes line up across the middle of the cell.

metaphase

A cell with one set of chromosomes.

mitosis

The process of cells dividing to produce two daughter cells that are genetically identical to the
parent.

prophase

The stage of mitosis in which the nucleus starts to break down and spindle fibres appear.

telophase

The stage of mitosis in which the chromosomes arrive at opposite ends of the cell and the nucleus
membrane reforms.
When a group of similar things, such as cells, become different in form from each other.

differentiation
percentile

A th division of a group. For example, 10 per cent of the data items are below the 10th percentile
and 50 per cent are below the 50th percentile.

elongation
adult stem
cell

When something gets longer (such as a cell in a plant root or shoot before it differentiates into a
specialised cell).
Stem cell found in specialised tissue that can produce more of the specialised cells in that tissue for
growth and repair.

cancer

Disease caused by the uncontrolled division of stem cells in a part of the body.

embryonic
stem cell
rejection

Stem cell from an early embryo that can produce specialised cells of many different types.

axon

The long extension of a neurone that carries an impulse away from the dendron or dendrites
towards other neurones.

When the immune system attacks and kills cells and tissue that come from another person, such as
blood (after transfusion) or stem cells.

70

KS4 Biology - Genetics

Keyword

Definition

chromosome

A structure found in the nuclei of cells. Each chromosome contains one enormously long DNA
molecule packed up with proteins.
A cell produced by another cell that has divided.

daughter cell
diploid

fertilisation

A cell or nucleus that has two sets of chromosomes. In humans, almost all cells except the sperm
and egg cells are diploid.
Deoxyribonucleic acid. A polymer made of sugar and phosphate groups joined to bases. One
molecule of DNA is found in each chromosome.
Fusing of a male gamete with a female gamete.

gamete

A haploid cell used for sexual reproduction.

gene
genome

Section of the long strand of DNA found in a chromosome, which often contains instructions for a
protein.
All the DNA in an organism. Each body cell contains a copy of the genome.

haploid

A cell or nucleus that has one set of chromosomes. Gametes are haploid.

meiosis

A form of cell division in which one parent cell produces four haploid daughter cells.

replicate

When DNA replicates it makes a copy of itself.

zygote

Another term for ‘fertilised egg cell’.

base (in DNA)

Four substances that help make up DNA, often shown by the letters A, C, G and T. Pairs of bases
form ‘links’ between two ‘spines’ formed of phosphate groups and a type of sugar.

chromosome

A structure found in the nuclei of cells. Each chromosome contains one enormously long DNA
molecule packed up with proteins.

complementary
base pair
double helix

Two DNA bases that fit into each other and link by hydrogen bonds. There are two types of
complementary base pair: A linking with T, and C linking with G.
Two helices joined together.

allele

Most genes come in different versions called alleles. So a gene for eye colour may have one
version (allele) that can cause dark eyes, and another allele that can cause pale eyes.

phenotype

The characteristics that a certain set of alleles display.

genotype

The alleles for a certain characteristic that are found in an organism. Written in a shorthand using
letters to represent the alleles (with the dominant allele having a capital and being written first).

dominant

Allele that will always affect the phenotype (as opposed to a recessive allele, whose effect will
not be seen if a dominant allele is present).

recessive
heterozygous

Allele that will only affect the phenotype if the other allele is also recessive. It has no effect if the
other allele is dominant.
When both the alleles for a gene are different in an organism.

homozygous

When both the alleles for a gene are the same in an organism.

DNA

71

Year 9 – Science – B3b. Natural Selection and Genetic Modification

Keyword

Definition

Binomial system

The system of naming organisms using two Latin words

Evolution

A change in one or more characteristic of a population over a
long period of time

Genetic
variation

Differences between organisms caused by differences in the
alleles they inherit from their parents, or differences in genes
caused by mutation. Also called inherited variation

Natural selection

A process in which certain organisms are more likely to survive
and reproduce than other members of the same species
because they possess certain genetic variations

Resistance

When an organism has resistance to something, it is unaffected
by it, or not affected very much

Pentadactyl limb

A limb that has five digits (fingers and thumbs). Amphibians,
reptiles, birds and mammals share this characteristics

Classification

The process of sorting organisms into groups based on their
characteristics

Kingdoms

There are five kingdoms into which organisms are usually divided:
plants, animals, fungi, protists and prokaryotes

Selective
breeding

When humans choose an organism that has a certain
characteristic and breed more of these organisms, making that
chosen characteristic more and more obvious

Varieties

Groups of plants of the same species that have characteristics
that make them different to other members of the species

Genetic
engineering

Altering the genome of an organism, usually by adding genes
from another species.

GMOs

An organism that has had its genome genetically altered
(genetic modification)

Yield

The amount of useful product that you can get from something

Order

Disease
resistance

Unaffected or less affected by a certain disease

Family

Stem cells

An unspecialised cell that continues to divide by mitosis to
produce more stem cells and other cells that differentiate into
specialised cells

Tissue culture

Growing tiny pieces of tissue, or cells, in the lab

Pests

Animals that cause problems, such as damaging crops

Biological
control

Using organisms to kill problem organisms, such as pests or weeds

Insecticides

A substance used to kill insect pests

1. Evidence for human evolution
Ardi (Ardipithecus ramids)

Lucy (Australopithecus
afarensis)

Turkana Boy (Homo
erectus) discovered by
Richard Leakey

Evolution is a change in the inherited characteristics of a
population over time. This occurs through a process called
natural selection.

•
•
•
•

Human like female fossil
Walked upright
Long arms and short legs
Small skull and brain

•
•
•
•

More human like female fossil than Ardi
Walked upright better than Ardi
Arm and legs were the length between ape
and human
Skull and brain slightly larger than Ardi

•
•
•

•
•
•
•

More human like female fossil than Lucy
Walked upright better than Lucy
Arm and legs were human length
Skull and brain larger than Lucy

•

Evidence for human evolution can also be gained from looking at stone
tools, which become more sophisticated overtime

3. Classification
The
number
of
organism
s in each
group
gets
smaller,
but they
have
more
features
in
common

2. Darwin's Theory of Evolution

The differences in a population gives some
individuals an advantage.
This individual is more likely to survive for longer and
be able to breed to pass on desirable genes.
Nature is selecting the individual with the
phenotypes most suited to survival (‘survival of the
fittest). This is called natural selection.

Our understanding of evolution has also been helped by
the study of antibiotic resistance in bacteria.

4. Genetic Engineering and Tissue Culture

Kingdom
Phylum
Class

Genus
Spec
ies

In genetic engineering, genes from the chromosomes of humans and other organisms are cut out of the DNA
using enzymes. The genes are then transferred to the cells of the organism to be genetically modified.
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KS4 Biology – Health, Disease and the Development of Medicine
Transmission of Disease

Communicable diseases:

Disease

Symptom

Method of
transmission

Control spread of disease by:

Malaria

Recurrent
fever

Animal vector

Preventing breeding of
mosquitoes or use of a net to
prevent being bitten.

Protist

Chalara ash
dieback

Leaf loss and
bark lesions

Airborne

Remove infected leaf litter.
Clean all tools, vehicles and
footwear.

Fungus

Cholera

Diarrhoea

Waterborne

Clean drinking water and
good hygiene and sanitation.

Bacteria

Tuberculosis

Lung damage

Airborne

Vaccination programme.
Treat infection with
antibiotics.

Bacteria

HIV

Flu like illness

Sexual contact or
bodily fluids.
Direct contact.

Use of condoms / clean
needles.
Treat infection with
antiretroviral drugs.

Virus

Ebola

Haemorrhagic
fever

Bodily fluid direct contact

Avoid contact with people
infected with Ebola.

Non-communicable diseases:

Caused
by:
Common cold

Diabetes

Influenza

Cancer

STDs

Cardiovascular disease

Lysogenic Vs Lytic Virus Lifecycle

Virus

t o m a c h

Chemical
defence

s
Hydrochloric acid
(pH1) kills most
ingested pathogens.

Tears, saliva and
mucus contain an
enzyme called
lysozyme which
destroys
microorganisms.
Chemical defence

Physical
barriers

The human body
has several non
specific ways of
defending itself
from pathogens
getting in.

Respiratory system is
lined with mucus to
trap dust and
pathogens. Cilia
move the mucus
upwards to be
swallowed.
Hard to penetrate
waterproof barrier.
s Glands secrete oil
k which kill microbes.
i
n

Physical
barriers

Physical
barriers

Nasal hairs, sticky mucus
and cilia prevent
pathogens entering
through the nostrils.

Cardiovascular
disease
(CVD) is a general term for
disease which involve the
heart or blood vessels.
Atherosclerosis is a cause of
coronary
heart
disease
where layers of fatty material
build up inside the coronary
arteries, narrowing them. This
reduces the flow of blood
through
the
coronary
arteries, resulting in a lack of
oxygen for the heart muscle.

Atherosclerosis can be treated in two main ways by placing
a stent in the coronary artery and/or using lifelong
medication called statins. Lifestyle changes such as a
healthy diet, exercise and no smoking are also vital in
reducing the risk of CVD.
Stents are metal cylinder
grids which can be inserted
into an artery to maintain
blood flow by keeping the
artery open so that the heart
continues to receive enough
oxygen
to
function
effectively.
harmful cholesterol in the blood and s
Statins are drugs that lower top the liver producing too
much cholesterol and reduce the rate at which it is
deposited. Patients should change their lifestyle and have a
healthy diet. This reduces the risk of heart disease.

Defence Against Disease
n
o
s
e

Cardiovascular Disease

The Immune System

Obesity

Excess weight (obesity) can make a person at risk of
cardiovascular disease, a stroke and Type 2 diabetes. A tool
called the Body Mass Indicator (BMI) can be used to calculate
whether a persons weight lies within a healthy range.

The use of BMI has limitations because it simply shows if a person
is carrying too much weight. It does not calculate if this is excess
fat, muscle or bone. The waist to hip ratio should be
considered alongside the BMI figure.

73

KS4 Biology Plant Structures and their Functions
flow is from
one way flow
roots
leaves
one
waytoflow

glucose
glucose
solution
solution

water
water
and and
minerals
minerals

Keyword

nucleus

permanent
vacuole
cell wall
cell
membrane

have
plates
cellscells
have
endend
plates
holes
withwith
holes

oneone
wayway
flowflow
one
way
flow
one
way
flow
toughened
wallswalls
toughened
lignin
withwith
lignin

Photosynthesis

xylem
xylem

Epidermal
tissues

Guard cells and stomata

Reduces water loss from the
leaf

Cells near the top surface of the
leaf that are packed with
chloroplasts that contain
chlorophyll. Both adaptations
maximize photosynthesis.

Palisade cells

Spongy
mesophyll

Air spaces in the leaf
between cells

xylem

Hollow tubes strengthened
by lignified dead cells
adapted for the
transportation of water and
mineral ions through the
plant in the transpiration
stream

Allows transport of water and
mineral ions from the roots to the
stem and the leaves.

phloem

Cell sap moves from one
phloem cell to the next
through pores in the end
walls

Transports dissolved sugars from
the leaves to the rest of the plant
for immediate use or storage
(translocation).

New cells (roots and shoot
tips) are made here including
root hair cells

Increased surface area for gas
exchange so that carbon dioxide
can diffuse into photosynthesising
cells.

Root hair cells have an increased
surface area for the uptake of
water by osmosis, and mineral ions
by active transport.

Xylem

phloem
phloem

Carbon dioxide + Water  Oxygen + Glucose

CO2

+

H2O  O2

+

C6H12O6

How the rate is affected

Limiting factors (why the
rate stops going up)

Temperature

As the temperature of the
environment the plant is
in increases rate of
photosynthesis increases
(up to a point) as there is
more energy for the
chemical reaction.

Photosynthesis is an
enzyme controlled
reaction. If the
temperature increases
too much, then the
enzymes become
denatured and the rate
of reaction will
decrease and stop

Light intensity

Light intensity increases as
the distance between the
plant and the light
sources increases. As light
intensity increases so does
the rate of photosynthesis
(up to a point) as more
energy is available for the
chemical reaction.

At point X another
factor is limiting the rate
of photosynthesis. This
could be carbon
dioxide concentration,
temperature or the
amount of chlorophyll

Factor

Guard cells open and close the
stomata to control water loss and
allow for gas exchange (oxygen
and carbon dioxide).

Palisade
mesophyll

Meristem
tissue

Plants make use
of light energy
from the
environment
(ENDOTHERMIC)
to make food
(glucose)

Factors affecting the rate of photosynthesis

Waxy cuticle (top layer of
the leaf)

cytoplasm

twotwo
wayway
flowflow

Carbon
dioxide
concentration

Active
Transport

Carbon dioxide is needed
for plants to make
glucose. The rate of
photosynthesis will
increase when a plant is
given higher
concentrations of carbon
dioxide (up to a point).

At point X another
factor is limiting the rate
of photosynthesis. This
could be light intensity,
temperature or the
amount of chlorophyll

Phloem

Definition
Active transport moves substances
from a more dilute solution to a more
concentrated solution (against a
concentration gradient). The energy is
provided by respiration
Form hollow tubes made of dead
tissue.
Long cells with walls toughened by
waterproof lignin.
Water and minerals flow from the roots
towards the leaves in one direction in a
process called TRANSPIRATION.
Xylem vessels also provide support to
the stem of the plant.
Form tubes made of living tissue.
Cells have end plates with holes in
them.
Sucrose in solution move from the
leaves to growing tips and storage
tissues in both directions. This process is
called TRANSLOCATION.
There are no forces causing
translocation to occur and so the
sucrose is moved along using active
uptake which requires energy.

Stoma
Guard Cell

Cells either side of the stoma that

Gibberellins

End seed dormancy, promote
flowering, increase fruit size.

Ethene

Control ripening of fruit during storage
and transport.

Auxins

Weed killers, rooting powders,
promoting growth in tissue culture.
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KS4 Biology – Animal Coordination, Control and Homeostasis (part 1)
The Human Endocrine System

The Menstrual Cycle

Contraception
The pill - oral contraceptives that contain
oestrogen to inhibit FSH production so that
no eggs develop and mature. After taking
for a while egg development and release
will stop completely.
The mini pill and injections contain
progesterone. High levels stimulate the
cervix to produce a thick mucus which
stops sperm entering the uterus.
Implant or skin patches of slow release
progesterone inhibit the maturation and
release of eggs for a number of months or
years.
Spermicidal agents which kill or disable
sperm.

Barrier methods such as
condoms and diaphragms
prevent the sperm reaching
an egg
The ’coil’ or other
intrauterine devices which
prevent the implantation of
an embryo
Sterilisation or vasectomy surgical methods of male
and female sterilisation.

Keyword

Definition

Endocrine
system

Collection of organs/glands in the human body
that release hormones

Hormones

Chemical messengers released from endocrine
glands that cause a change in bodily responses

Target organ

The organ where a particular hormone is
released and effects

Metabolic rate

The rate at which the energy stored is
transferred by all the reactions that take place
in your body

Glycogen

How glucose is stored as a polymer

Fight or flight
response

When the body prepares to fight or run away
from a perceived danger. This response is
caused by the hormone adrenaline

Menstrual
cycle

A roughly 28 day cycle of changes that occurs
in the female reproductive system

Menstruation

When the lining of the uterus breaks down and
passes out through the vagina, Also known as a
period

Ovulation

When an egg is releases from its follicle in the
ovary, happens roughly on day 14 of the
menstrual cycle

Contraception

A method that prevents fertilisation and
therefore pregnancy. Contraception can be
hormonal or physical/barrier methods

ART

Assisted reproductive technology that uses
hormones and other techniques to increase the
chance of pregnancy in infertile women.
Clomifene therapy is an example of ART
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KS4 Biology- Animal Coordination, Control and Homeostasis (part 2)
Control of Blood Glucose
Blood glucose concentration TOO HIGH

Diabetes- a condition that causes a person's blood sugar level to become too high.
Type 1 diabetes
A disorder in which the pancreas fails to
produce enough insulin.

The PANCREAS releases the hormone
insulin

The lack of insulin causes uncontrolled
high blood glucose levels.

Excess weight (obesity) can make a person have a greater risk of developing type
2 diabetes.

A tool called the Body Mass Indicator (BMI) can be used to calculate whether a
persons weight lies within a healthy range.

Type 1 is normally treated with insulin
injections.
Insulin stimulates the movement of
GLUCOSE from the blood into cells

Liver and muscle cells convert excess
glucose into glycogen
The control of blood glucose concentration is
an example of NEGATIVE FEEDBACK. This
ensures that, in any control system, changes are
reversed and returned back to the set level.

Type 2 diabetes
A disorder where the body cells no
longer respond to insulin produced by
the pancreas.
Obesity is a risk factor for Type 2
diabetes.
Type 2 is normally treated by controlling
the carbohydrate in the diet and by
exercise.
The use of BMI has limitations because it simply shows if a person is carrying too
much weight. It does not calculate if this is excess fat, muscle or bone.
Very muscular adults and athletes may be classed as overweight or obese even
though their body fat is low.
The waist to hip ratio should be considered alongside the BMI figure.
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aorta
pulmonary artery

vena cava

pulmonary
veins
left
atrium

right atrium

left
ventricle

Carries air
to/from the lungs

Rings of cartilage
protect the airway.

Bronchioles

Carries air
to/from the air
sacs (alveoli)

Splits into multiple
pathways to reach
all the air sacs.

Alveoli

Site of gas
exchange in the
lungs

Maximises surface
area for efficient
gas exchange.

Capillaries

Allows gas
exchange
between
into/out of blood

Oxygen diffuses
into the blood and
carbon dioxide
diffuses out.

Trachea

right ventricle

Different structure in the heart have
different functions

KS4 – Biology Exchange and Transport

Keyword

Right ventricle

Pumps blood to the lungs
where gas exchange takes
place.

Left ventricle

Pumps blood around the rest
of the body. Thicker cardiac
muscle in the wall.

Pacemaker
(in the right
atrium)

Controls the natural resting
heart rate. Artificial electrical
pacemakers can be fitted to
correct irregularities.

Coronary
arteries

Carry oxygenated blood to
the cardiac muscle.

Heart valves

Prevent blood in the heart
from flowing in the wrong
direction.

Aerobic respiration

Anaerobic respiration

Respiration with oxygen. Occurs inside
the mitochondria continuously

Respiration when oxygen is in short supply.
Occurs during intensive exercise

Glucose is oxidised by oxygen to
transfer the energy the organism needs
to perform it’s functions.
Glucose + oxygen  carbon dioxide +
water

During hard exercise, muscle cells are
respiring so fast that blood cannot
transport enough oxygen to meet their
needs. Glucose is partially oxidised to
produce lactic acid which builds up in
muscle tissue causing them to become
painful and fatigued.

Definition

Diffusion

The spreading of the particles of a gas
or substances in solution, resulting in a
net movement of particles from a
region where they are of a higher
concentration to an area of lower
concentration
The surface area to volume ratio can
be calculated by dividing an object’s
surface area (SA) by its volume

Surface
areas to
volume
ratio
Cardiac
Output

Cardiac output = stroke volume x heart
rate

Stroke
Volume

Cardiac output is the volume of blood
pumped by a ventricle per minute. The
units are cm3 min-1
Heart rate is the number of beats per
minute (bpm)

Heart Rate

Stroke
Volume

Stroke volume is the volume of blood
pumped by one ventricle per
contraction (cm3)

Glucose  lactic acid
Artery

Vein

Capillary

Carry blood away
from the heart

Carry blood to the
heart

Connects
arteries
and veins

Thick muscular
walls, small lumen,
carry blood under
high pressure,
carry oxygenated
blood (except for
the pulmonary
artery).

Thin walls, large
lumen, carry blood
under low pressure,
have valves to stop
flow in the wrong
direction, carry
deoxygenated blood
(except for the
pulmonary vein).

One cell
thick to
allow
diffusion,
Carry
blood
under very
low
pressure.

Plasma (55%)

Pale yellow
fluid

Red blood cells
(erythrocytes)(45
%)

Carries
oxygen

buffy coat <1%
(white blood cells
and platelets)

White blood cells
(phagocytes and
lymphocytes)(<1
%)

Part of the
immune
system

Some produce antibodies,
others surround and engulf
pathogens.

red blood cells
45% (erythrocytes)

Platelets (<1%)

Fragments
of cells

Clump together to form
77
blood clots.

Factors affecting rate of diffusion (Biology only)
Surface area

Concentration
gradient

Increased
surface area
on exchange
surface
increases
diffusion.

Diffusion is from
area of high
concentration to
low
concentration. A
large difference
in concentration
will increase rate
f diffusion.

Diffusion
distance
plasma 55%

The smaller the
diffusion
distance to
faster the rate
of diffusion,

Transports CO2, hormones
and waste.
Large surface area, no
nucleus, full of
haemoglobin.

Chemistry Knowledge Organisers
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Year 9 – Science – C3a. Purifying substances
Solids

Arrangement

Movement

Challenge – energy
and attraction of
particles

Liquids

Gases

Particles are close
together, next to
each other. Particles
are in rows . Regular
arrangement.

Particles touch each
other and are next to
each other. Particles
are not in a regular
pattern.

Particles are not in a
regular arrangement.
The particles are
spaced out.

Very little movement,
particles vibrate in
their fixed positions.
They do not move
from one place to
another.

Particles have some
movement. The
particles are able to
rollover each other.

Particles in gases
have lots of
movement and
move in all directions.

Particles have very
little energy. The
particles are
attracted to each
other.

Particles have some
energy. The particles
are attracted to each
other.

Particles have lots of
energy and there is
no or very little
attraction between
the particles.

Physical change
(Reversible)

Chemical change
(Irreversible)

For example –
melting chocolate
Freezing water into
ice

For example – frying
an egg
- rusting

No new substances
or products formed.
There has just been a
change of state
(solid, liquid, gas)

One or more new
substances has been
formed.

Chromatogram

The end product in chromatography (paper with separated
components).

Solute

The solid that dissolves.

Solvent

The liquid that dissolves the solute.

Solution

Formed when a solvent dissolves a solute.

Dissolve

The act in which a solution is made (forming a solution).

Saturated

When no more solute can be dissolved in a solvent.

Unsaturated

When more solute can be dissolved in a solvent.

Atom

Smallest component of an element.

Molecule

A group of atoms chemically bonded together.

Compound

Two or more different atoms chemically bonded together.

Evaporation

Change of state where a liquid turns to a gas.

Condensation

Change of state where a gas turns to a liquid.

Filtration

Separation technique where insoluble particles are separated
from soluble particles and liquid.

Crystallisation

Separation technique where the solvent in a solution is left to
evaporate, leaving the solute behind.

Distillation

Separation technique where liquid mixtures or soluble solutions
can be separated based on their boiling points.

Soluble

Can dissolve in water.

Insoluble

Cannot dissolve in water.

Baseline
Mixture

The pencil line drawn at the base of the chromatography paper
during chromatography.
Two or more different atoms not chemically bonded together.

Boiling point

The temperature that a liquid turns into a gas.
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Year 9 – Science – C3a. Purifying substances
A pure substance contains atoms of one single
element only.

An impure substance is 2 or more different elements
and/or compounds together that are not chemically
bonded. AKA, a mixture.

Filtration
 Filtration separates insoluble from soluble.
 Soluble substances and liquid are allowed through
the small holes in the filter paper and form filtrate.
 Insoluble particles cannot fit through the small holes
and are kept in the filter papers as the residue.

Crystallisation
 Heat the solution.
 Evaporate off the solvent, leaving the solute
behind.
 Crystallisation forms crystals of different sizes.
 If the solvent takes longer to evaporate, the crystals
have more time to form an order and therefore
larger.
Gauze
Evaporating basin

Filter

Filter paper

Residue

Conical Flask

Filtrate
Chromatography
 Draw a horizontal line, using pencil and ruler, 2cm
up from the bottom filter paper (pencil is insoluble).
 Add a dot of ink mixture to each ‘x’ mark evenly
spaced on the baseline.
 Measure 1cm depth of water (or other solvent) in a
beaker.
 Stand the filter paper up in the water, making sure
the waterline is UNDER the baseline (to ensure the
solvent moves up the stationary phase).
 Take out the chromatogram when the mobile
phase has nearly risen to the top of the paper.

Tripod

Solutions
Solvent + Solute  Solution
Making a saturated solution
1. Add solute to a solvent and stir.
2. Continue to add the solute until it no longer dissolves.

Making drinking water potable

Bunsen Burner

Heat proof mat
Distillation
 Heat the mixture until one solution evaporates to
become a gas (one with the lowest boiling point).
 The evaporated liquid will rise up as a gas.
 The gas will enter the condenser.
 In the condenser delivery tube, energy will be taken
from the solution by the circulating water outside.
 The gas will turn to a liquid- condensation.
 The pure liquid will fall into a separate beaker.
 The other liquid in the mixture will be left in the roundThermometer
bottom flask.

Water is essential for life. Water that is safe for humans
to drink is called potable water. Potable water is not
pure water because it almost always contains
dissolved impurities.

Cold water out
Condenser

Solution

Cold
water in
Pure liquid

For water to be potable, it must have sufficiently low
levels of dissolved salts and microbes. This is because:
dissolved salts can sometimes be harmful for
humans microbes can cause illnesses
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Year 9 – Science – C3b. Atomic Structure and the Periodic Table
Atomic Structure

Sub-atomic particles
Atoms are made from smaller particles called subatomic
particles. There are three type:

Isotopes

• Versions of an element with same atomic number
but different atomic mass.
• Number of protons is the same, but number of
neutrons is different.
• Relative Atomic Mass is average of the masses of
the isotopes, weighted by their relative
abundance
• For example, Neon has three isotopes
Neon Isotope
Mass

Relative Abundance
(%)

20

90.5

21

0.3

22

9.2

• Relative atomic mass of Neon =
20 × 90.5 + 21 × 0.3 + 22 × 9.2
= 20.2
90.5 + 0.3 + 9.2
• This is why some atoms have a relative atomic
mass with a decimal point.

Particle

Relative
mass

Proton

1

Neutron

1

Neutral, 0

In nucleus

Electron

Neglible
1
(
)

Negative, 1

In shells
orbiting
nucleus

1840

Relative
charge

Found?

Positive, +1 In nucleus

Reading the Periodic Table
Relative Atomic Mass
(aka nucleon number):
The total number of protons
and neutrons added
together.
Atomic number (aka proton
number):
The number of protons or
electrons.
Note: on some periodic tables, they are the wrong
way up, just remember that the smaller number is
the proton number.

What’s in my atom?
Protons = atomic number
Electrons = atomic number
Neutrons = relative atomic mass subtract
atomic no.
Atomic number = 9
Relative Atomic mass =
19
Protons = 9
Electrons = 9
Neutrons = 19-9 = 10
Atomic number = 16
Relative Atomic mass =
32
Protons = 16
Electrons = 16
Neutrons = 32-16 = 16
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Year 9 – Science – C3b. Atomic Structure and the Periodic Table
•
•
•

Electron Configuration
• Electrons orbit the nucleus in shells.
• First shell holds up to two electrons
• Second shell can hold up to 8 electrons
• Third shell can also hold up to 8 electrons

PERIODS….increasing atomic mass, differing properties

Element Type
= non-metal
= metal

GROUPS……similar properties

•

Mendeleev
Arranged elements by increasing atomic mass
but….
He broke this rule and left some gaps if an element’s
properties weren’t similar to the one above it.
He thought the gaps were for elements that hadn’t
been discovered yet and predicted their properties.
When they were discovered, the properties
matched the predictions

Example: Silicon
Atomic number is 14, so it has 14 electrons.
Group 4

Silicon: 2.8.4
1st shell

2nd shell

3rd shell

3 shells used = so the element is in the 3rd period

You build up electrons from the
first shell outwards, so in this case:
- First shell has 2
- Second shell has 8
- Third shell has 4
This can be written as: 2.8.4; or drawn as:

Electron configuration and
how it links to the Periodic
Table:
Group number: shows the
number of electrons in the
outer electron shell
Period number: shows the
number of electron shells
In the above example, we
can see Silicon belongs to
group 4, and is in period 3.
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Metallic Covalent Ionic

KS4 Chemistry – Chemical Bonding and Types of Substances (part 1)
Particles are oppositely charged ions

Occurs in compounds formed from metals
combined with non metals.

Ion

Definition
An atom with an electric charge, caused by the loss
or gain of electrons.

Particles are atoms that share pairs
of electrons

Occurs in most non metallic elements and
in compounds of non metals.

Cation
Anion

A positively charged ion.
A negatively charged ion.

Electrostatic force

The attractive or repulsive force between two
electrically charged objects.

Attraction

The electric force that acts between oppositely
charged bodies, tending to draw them together.

Intermolecular force

Forces of attraction which act between molecules.

Atom

The smallest unit into which matter can be divided
without the release of electrically charged particles.

Element

An element is a substance whose atoms all have the
same number of protons.

Compound

A substance formed when two or more chemical
elements are chemically bonded together.

Transfer
Share

Movement of a particle from one place to another.
Two bodies having equal portions distributed between
the two.

Delocalised electron

An electron that is not associated with a particular
atom within a shell, or held in a covalent bond.

Proton

A particle found in the nucleus of an atom, having a
positive charge and the same mass as a neutron.

Neutron

A particle found in the nucleus of an atom having
zero charge and a mass of 1.

Electron

A tiny particle with a negative charge and very little
mass.

Shell

Area around a nucleus that can be occupied by
electrons and usually drawn as circles.

Nucleus

The central part of an atom or ion.

Particles are atoms which share
delocalised electrons

Keyword
Ionic bond
Covalent bond
Metallic bond
Lattice Structure
Melting point

Boiling point
Charge

Electrical conductivity
Aqueous solution
Molten
Electron pair

Occurs in metallic elements and alloys.

Definition
A strong electrostatic force of attraction between oppositely
charged ions.
The bond formed when a pair of electrons is shared between
two atoms.
The type of bonding found in metals. Positively charged ions in a
‘sea’ of negatively charged electrons.
An arrangement of many particles that are bonded together in a
fixed, regular, grid-like pattern
The temperature at which a substance changed fro the solid
state to the liquid state when heated, or from the liquid state to
solid state when cooled.
The temperature at which a substance changed from a liquid to
a gas.
Also known as electric charge, is a characteristic of a unit of
matter that expresses the extent to which it has more or fewer
electrons than protons.
Allowing electricity to pass through.
A mixture that is formed when a substance is dissolved in water.
A substance that has been liquefied by heat.
Two electrons occupying the same orbital in an atom or
molecule, especially forming a nonpolar covalent bond
between atoms.

Keyword
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KS4 Chemistry – Chemical Bonding and Types of Substances (part 2)
Metallic bonding

Giant structure of
atoms arranged in
a regular pattern

Electrons in the outer shell of
metal atoms are delocalised
and free to move through the
whole structure. This sharing of
electrons leads to strong
metallic bonds.

Ionic bonding
High melting
and boiling
points

Large amounts of
energy needed to
break the bonds.

Do not
conduct
electricity
when solid

Ions are held in a
fixed position in the
lattice and cannot
move.

Do conduct
electricity
when molten
or dissolved

Lattice breaks apart
and the ions are free
to move.

Electrons are
transferred so
that all atoms
have a noble
gas
configuration
(full outer shells).

Structure
High melting and
boiling points
Pure metals can
be bent and
shaped
Good conductors
of electricity and
heat

This is due to the strong
metallic bonds.
Atoms are arranged in
layers that can slide over
each other.

Delocalised electrons
transfer energy.

Metal atoms lose
electrons and
become positively
charged ions

Non metals atoms
gain electrons to
become negatively
charged ions

Group 1 metals form +1
ions
Group 2 metals form +2
ions

Group 6 non metals form 2 ions
Group 7 non metals form 1 ions

• Lattices consist of a regular arrangement of
atoms
• Held together by strong electrostatic forces of
attraction between oppositely charged ions
• Forces act in all directions in the lattice

-ide

If a compound name
ends in
–ide, it
usually contains only
two elements.

For example:
calcium + oxygen  calcium
oxide

-ate

If a compound name
ends in
-ate, it
usually contains three
or more elements one
of which is always
oxygen.

For example:
Calcium + carbon + oxygen 
calcium carbonate
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KS4 Chemistry – Chemical Bonding and Types of Substances (part 3)
Covalent bonding
Giant covalent structures

Simple molecular compounds

Atoms share pairs of electrons

Size of atoms
and molecules

No free electrons to transfer
energy.

Simple molecular structures consist of atoms
joined by strong covalent bonds. This means
that atoms are smaller than simple molecules.

Can be small
molecules
e.g. ammonia

Can be giant
covalent
structures
e.g. polymers

Dot and cross :
+ Show which atom the
electrons in the
bonds come from
- All electrons are
identical
2D with bonds:
+ Show which atoms are
bonded together
- It shows the H-C-H bond
incorrectly at 90°
3D ball and stick model:
+ Attempts to show the H-CH bond angle is 109.5°
Simple polymers
consist of large
chains of
hydrocarbons.

Graphene and fullerenes

Diamond
Each
carbon
atom is
bonded
to four
others

Very hard.

Rigid structure.

Very high
melting point.

Strong covalent
bonds.

Does not
conduct
electricity.

No delocalised
electrons.

Graphene

Poor conductors of
electricity

Small amounts of energy
needed to overcome the
intermolecular forces.

Single layer of
graphite one
atom thick

Excellent
conductor.

Contains
delocalised
electrons.

Very strong.

Contains
strong
covalent
bonds.

Used for cutting tools due to being very hard.
Graphite

Each
carbon
atom is
bonded to
three
others
forming
layers of
hexagonal
rings with
no
covalent
bonds
between
the layers
Used for electrodes as is inert.

Slippery.

Layers can
slide over
each other.

Very high
melting
point.

Strong
covalent
bonds.

Does
conduct
electricity.

Delocalised
electrons
between
layers.

Fullerenes

Low melting and
boiling points

Diamond,
graphite,
silicon
dioxide

Buckminsterfull
erene, C60
First fullerene to
be discovered.

Very high
melting
points

Hexagonal
rings of
carbon
atoms with
hollow
shapes. Can
also have
rings of five
(pentagonal)
or seven
(heptagonal)
carbon
atoms.

Lots of energy
needed to break
strong, covalent85
bonds.

KS4 Chemistry – Acids and Alkalis

Keyword
H+

The pH scale and
indicators

Acids produce hydrogen
ions (H+) in aqueous
solutions.

Acids

Alkalis

Aqueous solutions of
alkalis contain hydroxide
ions (OH-).

Base

A base is any substance
that reacts with an acid
to form a salt and water
only

Examples of soluble
bases

Alkalis e.g. sodium
hydroxide, potassium
hydroxide

Universal indicator

Red in acid, green in
neutral and blue in alkali

Litmus

Red in acid, purple in
neutral and blue in alkali

Methyl orange

Red in acid, yellow in
neutral and yellow in alkali

Phenolphthalein

Colourless in acid and in
neutral and pink in alkali

A neutralisation
reaction is
between an acid
and a base

In neutralisation reactions,
hydrogen ions react with
hydroxide ions to
produce water:
H+ + OH-  H2O

Reactions with acids
Metals

Metal + acid  metal salt +
hydrogen

Magnesium + hydrochloric acid 
magnesium chloride + hydrogen

Metal oxides

Metal oxide + acid  metal salt +
water

Copper oxide + sulfuric acid  copper
sulfate + water

Metal hydroxides

Metal hydroxide + acid  metal salt
+ water

Sodium hydroxide + nitric acid  sodium
nitrate + water

Metal carbonates + acid  metal
salt + carbon dioxide + water

Calcium carbonate + sulfuric acid 
calcium sulfate + carbon dioxide + water

Metal carbonates

ion

OH-

ion

Test

Hydrogen

Burning splint

Carbon dioxide

Limewater

Goes cloudy (as a solid calcium carbonate forms).

A negatively charged, diatomic hydroxide ion.
A mixture that is formed when a substance is dissolved in water.

Acid

A solution that reacts with alkalis, turns litmus red and has a pH of less
that 7.
A solution which contains an excess of OH- ions, turns litmus blue and
has a pH greater than 7.
A substance that will react with an acid to form only a salt and water.
A scale going up to 14 showing acidity or alkalinity.

Alkali
Base
pH scale

Salt

A substance which can change colour depending on the pH of a
solution.
The amount of a solute dissolved in a certain volume of solvent.
Containing a large amount of solute dissolved in a small volume of
solvent.
A low concentration of solute in a solution.
An acidic solute that dissolves completely into ions when it dissolves.
An acidic solute that does not dissociate completely into ions when it
dissolves.
A compound formed by neutralisation of an acid by a base.

Filtration

Using a filter to separate insoluble substances from a liquid.

Crystallisation

Separating the solute from a solution by evaporating the solvent.

Soluble

A substance that can be dissolved in a certain liquid.

Insoluble

A substance that cannot be dissolved in a certain liquid.

Solute
Solvent

Describes a substance that dissolves in a liquid to make a solution.
Describes the liquid in which a substance dissolves to make a
solution.
Formed when a substance has dissolved in a liquid.

Indicator
Concentration
Concentrated
Dilute
Strong acid
Weak acid

Solution
Burette
Pipette
End-point

Positive result
‘squeaky pop’ sound.

A positively charged hydrogen ion

Aqueous solution

Ionic equation

Gas

Definition

Half equation
Spectator ion

A piece of apparatus used to accurately measure the volume of
solution that has been added during a titration.
A piece of apparatus used in a titration to accurately measure a set
volume of a solution.
When just enough solution has been added from the burette to react
with all the solution in the flask in a titration experiment.
A balanced equation that only shows the ions that react together. The
spectator ions are not included.
A chemical equation written to describe an oxidation or reduction
half-reaction.
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These are ions that do not change within a reaction.

Producing salts from soluble reactants

KS4 Chemistry – Acids and Alkalis

Step 1

Collect the filtrate in a conical flask and
dispose of the residue.

Soluble salts can be made from reacting acids with solid insoluble substances
(e.g. metals, metal oxides, hydroxides and carbonates).

Production of
soluble salts

Add the solid to the acid until no more dissolves. Filter off excess solid and then
crystallise to produce solid salts.

Solubility

Step 3

Filter the solution

Add until there is an excess of insoluble
reactant.

Soluble salts

Crystallisation

Heat the filtrate using a Bunsen burner to
evaporate the water from the solution.

Sodium, potassium
and ammonium

All common sodium, potassium and ammonium salts are soluble
e.g. sodium chloride and potassium fluoride.

Step 4

Add insoluble reactant
(e.g. metal oxide) to
acid

Step 2

Making pure, dry insoluble salts

Evaporation

Leave the evaporating basin with the heated
filtrate to evaporate any remaining water
and make pure, dry insoluble salts.

Nitrates

All nitrates are soluble e.g. potassium nitrate.

Sulfates

Common chlorides (e.g. sodium chloride) are soluble, expect
those of silver and lead.

Carbonates and
hydroxides

Common carbonates and hydroxides are insoluble except those
of sodium, potassium and ammonium.

Step 1

Use the pipette to add 25
of alkali to a conical flask and add a
few drops of indicator.

Step 2

Fill the burette with acid and note the starting volume. Slowly add
the acid from the burette to the alkali in the conical flask, swirling to
mix.

Step 3

Titrations are used to work out the precise volumes of acid and alkali solutions that
react with each other to form salt and water.
cm3

Stop adding the acid when the end-point is reached (the
appropriate colour change in the indicator happens). Note the final
volume reading. Repeat steps 1 to 3 until you get consistent
readings.

Strong and weak acids (HT ONLY)

State Symbol

Meaning

s

Solid

l

Liquid

g

Gas

aq

Aqueous solution

Concentrated

High mass of substance in a given volume of solution

Dilute

Low mass of substance in a given volume of solution

Strong acids

Completely ionised in aqueous solutions e.g. hydrochloric, nitric and
sulfuric acids.

Weak acids

Only partially ionised in aqueous solutions e.g. ethanoic acid, citric
acid.

Hydrogen ion
concentration

As the pH decreases by one unit (becoming a stronger acid), the
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hydrogen ion concentration increases by a factor of 10.

KS4 Chemistry – Calculations involving masses
1. How to find an empirical formula:
Example: 10.0g of calcium reacts with 17.8g
of chlorine. Find the empirical formula of the
product that is formed.
1. Symbol

Ca

Cl

2. Mass (g)

10.0

17.8

3. Ar

40.0

35.5

4. Divide mass by
Ar

10.0 = 40
0.25

17.8 = 0.50
35.5

5. Divide answers
by smallest number

0.25 = 1
0.25

0.50 = 2
0.25

6. Empirical formula

CaCl2

2. How to deduce the molecular formula
from the empirical formula and relative
formula mass:
Example: The empirical formula for glucose is
CH2O and its relative formula mass is 180.
Deduce the molecular formula for glucose.

7. Definition

atom

The smallest neutral part of an element that can take place in chemical reactions.

Avogadro constant*

The number of particles in one mole of a substance (6.02 x 1023 atoms, molecules,
formulae or ions).

closed system

Substances cannot enter or leave such as a precipitation reaction in a stoppered
flask.

concentration

The amount of solute dissolved in a stated volume of a solution. Units include g/dm3.

1. Find the empirical formula
mass by adding up the
relative atomic masses of all
of the atoms

C+H+H+O
12 + 1 + 1 + 16
= 30

conservation of mass

During a chemical reaction, the overall mass of substances does not change so the
total mass of reactants is equal to the total mass of products.

empirical formula

The simplest whole number ratio of atoms or ions of each element in a substance.

2. Divide the relative formula
mass by the empirical formula
mass

180 = 6
30

excess reactant

There is more of this reactant present than is needed so it is not completely used up in
a reaction.

limiting reactant

3. Multiply the numbers in the
empirical formula to get the
molecular formula

•
•

There is less of this reactant present than is needed so it is completely used up in a
reaction. The mass of product formed is controlled by this reactant.

mole*

One mole of particles of a substance is defined as:
a) the Avogadro constant number of particles (6.02 x 1023 atoms, molecules, formulae
or ions) of that substance
b) a mass of ‘relative particle mass’ g.
The SI unit symbol is mol.

molecular formula

This represents the actual number of atoms of each element in one molecule.

molecule

A particle consisting of two or more atoms joined together by bonds.

open system

Substances can enter or leave such as a reaction in an open flask that takes in or
gives out a gas.

precipitate

An insoluble substance that is formed when two soluble substances react together in
solution.

precipitation

A reaction in which a precipitate is formed.

product

A substance formed in a reaction.

reactant

A substance used up in a reaction.

reaction

A process in which reactants are converted to different substances called products.

relative atomic mass

(Ar) The mean mass of an atom relative to the mass of an atom of C-12 which is
assigned a mass of 12. Unit is g/mol.

relative formula mass

(Mr) The sum of the relative atomic masses of all the atoms or ions in its formula. Unit is
g/mol.

stoichiometry*

The ratio of moles of each substance in a reaction.

volume

The amount of space hat a liquid takes up. Units include cm3 and dm3.

3. How to calculate the masses of reactants or
products:

1. Write the
balanced
equation

2Al + 3Cl2 -> 2AlCl3

2. Calculate Mr of
substances in the
question

•
•

3. Calculate the
ratio of masses

•
•
•

3Cl2 makes 2AlCl3
(3 x 71) Cl2 makes (2 x 133.5)AlCl 3
213g Cl2 makes 267g AlCl3

4. Divide to work
out the mass for
1g of product

•

213g Cl2 makes 267g AlCl3
267
267
0.798g Cl2 makes 1g AlCl3

5. Multiply to
scale up

•
•

mass
(g)
Ar or Mr
(g/mol)

Mr Cl2 = 2 x 35.5 = 71
Mr AlCl3 = 27 + (3 x 35.5) = 133.5

(0.798g x 53.4) Cl2 makes (1g x 53.4) AlCl3
42.6g Cl2 makes 53.4g AlCl3

CH2O x 6
So C6H12O6

4.

Example: Calculate the mass of chlorine needed to make
53.4g of aluminium chloride.

•

6. Keyword

x

number of
moles (mol)

5.
mass of
solute (g)
concentration
(g/dm3)

x

volume
(dm3)

Converting units:
cm3 to dm3 divide by 1000
dm3 to cm3 multiply by 1000
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KS4 Chemistry – Electrolytic Processes

Electrolysis
Ions
Cations

Anions

Electrodes

Cathode

Decomposition/break down of a
compound using electrical energy.
Charged particle.
Positively charged ions, formed by losing
electrons. Usually metal form cations.

Negatively charged ions, formed by
gaining electrons. Usually non-metal
form anions.
A rod made of metal or carbon which
carries the current in the electrolyte.

Splitting up
using
electricity

Electrode

Anode
Cathode

The positive electrode is called the anode.
The negative electrode is called the cathode.

Cations
Anions

Cations are positive ions and they move to the negative
cathode.
Anions are negative ions and they move to the positive
anode.

Where do the ions
go?

_

Electrolytic processes
Electrolysis of
aqueous
solutions

KS4 EDEXCEL
CC10 and SC10

An electrode that is negatively charged.

Anode

An electrode that is positively charged.

Electrolyte

Ionic liquid where moving ions carry the
current during electrolysis

Reduction

When a positive ion gains electrons.

Oxidation

When a negative ion loses electrons.

Discharged

When ions convert to elements due to
transfer of electrons during electrolysis.

(H) Half
equations

Process of
electrolysis

When an ionic compound is melted or dissolved in water,
the ions are free to move. These are then able to conduct
electricity and are called electrolytes. Passing an electric
current though electrolytes causes the ions to move to the
electrodes.

Definition

Ionic equation showing transfer of
electrons in oxidation and reduction.

Lead ions Pb +

+

+
+

+

+

Extracting metals using
electrolysis

Oxidation Is Loss, Reduction Is Gain

Key Word

Metals can be extracted from molten
compounds using electrolysis.
This process is used when the metal is
too reactive to be extracted by
reduction with carbon.
The process is expensive due to large
amounts of energy needed to produce
the electrical current.
Example: aluminium is extracted in this
way.

+

- -

Bromide ions Br -

Higher tier: You can display what is
happening at each electrode using
half-equations:
At the cathode: Pb2+ + 2e-  Pb
At the anode: 2Br-  Br2 + 2e-

Molten lead (II)
bromide

At the negative
electrode

Metal will be produced on the electrode if it is less reactive than hydrogen.
Hydrogen will be produced if the metal is more reactive than hydrogen.

At the positive
electrode

Oxygen is formed at positive electrode. If you have a halide ion (Cl-, I-, Br-) then
you will get chlorine, bromine or iodine formed at that electrode.

The ions discharged when an aqueous solution is electrolysed using inert electrodes
depend on the relative reactivity of the elements involved.

Using
copper

Copper is a very good
electrical conductor

Much of the copper available isn’t pure
enough for this use so it is purified using
electrolysis.

Copper
sulfate
solution

The anode is made of
impure copper and the
cathode is made of
pure copper

Both electrodes are placed in copper sulfate
solution. Copper ions (Cu2+) leave the anode
and are attracted to the cathode.

Electrodes

The cathode of pure
copper builds up

The anode decreases in size. The impurities
left behind form a sludge.
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KS4 Chemistry – Obtaining and Using Metals (part 1)

Extraction using carbon

Oxidation Is Loss (of
electrons) Reduction
Is Gain (of electrons)

HT ONLY: Reactions
between metals and
acids are redox
reactions as the metal
donates electrons to the
hydrogen ions. This
displaces hydrogen as a
gas while the metal ions
are left in the solution.

Reactions
with acids

metal + acid 
metal salt +
hydrogen

magnesium + hydrochloric
acid  magnesium chloride +
hydrogen

Metals less reactive
than carbon can be
extracted from their
oxides by reduction.

Unreactive metals, such as gold,
are found in the Earth as the
metal itself. They can be mined
from the ground. More reactive
metals are obtained by
displacement or electrolysis.

Extraction of
metals and
reduction
Reactions of
acids and metals

Acids react with
some metals to
produce salts and
hydrogen.

Obtaining and Using
Metals CC11 and
SC11

The reactivity series

zinc + sulfuric acid  zinc
sulfate + hydrogen

For example:
zinc oxide + carbon  zinc +
carbon dioxide

Reactions with
water

Reactions with acid

Group 1
metals

Reactions get more
vigorous as you go
down the group

Reactions get more
vigorous as you go down
the group

Group 2
metals

Do not react with
water

Observable reactions
include fizzing and
temperature increases

Zinc, iron
and
copper

Do not react with
water

Zinc and iron react slowly
with acid. Copper does
not react with acid.

Metals form
positive ions
when they
react

The reactivity of a
metal is related to its
tendency to form
positive ions

Carbon and
hydrogen

Carbon and hydrogen
are non-metals but are
included in the
reactivity series

Displacement

A more reactive metal
can displace a less
reactive metal from a
compound.

The reactivity series arranges
metals in order of their reactivity
(their tendency to form positive
ions).

These two non-metals are included
in the reactivity series as they can
be used to extract some metals
from their ores, depending on their
reactivity.
Silver nitrate + Sodium chloride 

Sodium nitrate + Silver chloride
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KS4 Chemistry Dynamic Equilibrium and Fertilisers
Reversible Reactions and Equilibria
Reversible
reactions

In some chemical reactions, the products can
react again to re-form the reactants.

Representing
reversible
reactions

A + B

The direction

The direction of reversible reactions can be
changed by changing conditions:
heat
A + B
C + D
cool

C + D

Graph sketch shows in a reversible
reaction, the backward reaction
gets faster with time, and the
forward reaction gets lower with
time. When they are occurring at
the same rate, dynamic equilibrium
has been reached.

The Haber process

Optimum temperature
Optimum pressure

Changing
concentration

Changing
temperature

Changing
pressure
(gaseous
reactions)

This process uses nitrogen from the air and hydrogen from
natural gas to form ammonia. The reaction is reversible
and uses optimum conditions and a catalyst in order to
reach dynamic equilibrium.
The optimum temperature for the Haber process is 450⁰C.

If the concentration of a reactant is increased,
more products will be formed .
If the concentration of a product is decreased,
more reactants will react.
If the temperature of a system at equilibrium is
increased:
- Exothermic reaction = products decrease
- Endothermic reaction = products increase
For a gaseous system at equilibrium:
- Pressure increase = equilibrium position shifts to
side of equation with smaller number of
molecules.
- Pressure decrease = equilibrium position shifts to
side of equation with larger number of
molecules.

Keyword

Le Chatelier’s
Principles

States that when a system experiences a
disturbance (change in condition), it will
respond to restore a new equilibrium state.

Changing
concentration

If the concentration of a reactant is
increased, more products will be formed .
If the concentration of a product is
decreased, more reactants will react.

Changing
temperature

If the temperature of a system at equilibrium
is increased:
- Exothermic reaction = products decrease
- Endothermic reaction = products increase

Changing
pressure
(gaseous
reactions)

For a gaseous system at equilibrium:
- Pressure increase = equilibrium position
shifts to side of equation with smaller
number of molecules.
- Pressure decrease = equilibrium position
shifts to side of equation with larger
number of molecules.

Equilibrium in
reversible
reactions

When a reversible reaction occurs in
apparatus which prevents the escape of
reactants and products, equilibrium is
reached when the forward and reverse
reactions occur exactly at the same rate.

Equilibrium in
reversible
reactions

When a reversible reaction occurs in
apparatus which prevents the escape of
reactants and products, equilibrium is
reached when the forward and reverse
reactions occur exactly at the same rate.

The Haber
Process

This process uses nitrogen from the air and
hydrogen from natural gas to form ammonia.
The reaction is reversible and uses optimum
conditions and a catalyst in order to reach
dynamic equilibrium.

NPK fertilisers

Formulations of various salts containing
appropriate percentages of the elements.91

The optimum pressure for the Haber process is 200
atmospheres.

Optimum conditions

The optimum temperature for the Haber process is 450⁰C
and optimum pressure is 200 atmospheres. These are
economically viable conditions as they produce the best
yield to cost ratio.

The use of a catalyst

The Haber process uses an iron catalyst. This does not alter
the position of the equilibrium but it does increase the rate
of the reaction.

Definition

KS4 Chemistry Quantitative Analysis
1. Percentage yield
•
•

5. Molar volume of gases

percentage yield = actual yield
x 100
theoretical yield
Less than 100% due to:
• an incomplete reaction
• side reactions
• loss of product

6. Keyword

7. Definition

actual yield

The actual amount of product obtained from a chemical reaction.

atom economy

The percentage, by mass, of reactants that are converted into
useful products.

Avogadro's law

If the temperature and pressure are the same, equal volumes of
different gases contain an equal number of molecules.

burette

A piece of apparatus used to accurately measure the volume of
solution that has been added during a titration.

by-product

Substance produced in a chemical reaction in addition to the
desired product.

calibrated

Marked with a scale for accurate readings.

concentration

The amount of solute dissolved in a certain volume of solvent.

concordant

Readings that have been taken several times and are identical, or
close to each other.

end-point

When just enough solution has been added from the burette to
react with all the solution in the flask.

indicator

A substance which changes colour depending on the pH.

molar gas volume

The volume occupied by one mole of any gas. It is 24dm3 at rtp.

side reactions

A reaction which takes place at the same time as another main
reaction.

theoretical yield

The maximum calculated amount of a product that could be
formed from a given amount of reactants.

stand

titration

A technique in volumetric analysis that is used to find the exact
volumes of solutions which react with each other.

conical
flask

volumetric flask

A flask which is accurately calibrated to hold a given volume of
solution.

volumetric pipette

This piece of equipment is calibrated to allow extremely accurate
measurement of the volume of a solution.

volume of gas
(dm3)
amount of
gas (moles)

1 mole of gas
occupies 24 dm3
at rtp

gas
X molar
volume

2. Atom economy
•
•
•

atom economy = relative formula masses of the useful product x 100
sum of relative formula masses of all reactants
We want it to be as high as possible
It can be increased by finding a different way to make the product

3. Concentration

4. Titrations

volumetric pipette
concentration
(g/dm3)
concentration
(mol/dm3)

x

relative
formula mass

initial
reading

burette
clamp

titrant
tap

mass of
solute (g)
concentration
(g/dm3)

x

volume
(dm3)

Converting units:
cm3 to dm3 divide by 1000
dm3 to cm3 multiply by 1000

volumetric flask

analyte

titration
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KS4 – Chemistry – Chemical and Fuel Cells
Chemical cells
•
•
•
•
•

2 different metals.
Each metal is in a solution of its salt.
A salt bridge to allow ions to move
between solutions.
The further apart the metals are in
the reactivity series, the bigger the
voltage made.
An exothermic reaction which
mainly transfers energy as
electricity.

Zn(s) + CuSO4(aq) -> ZnSO4(aq) + Cu(s)

Keyword

Definition

by-product

A substance that is made in addition to the desired product.

chemical cell

A device that produces a voltage due to reactions between the
reactants stored inside it, until one of the reactants gets used up (cell
goes 'flat').

electrode

A rod made of metal or graphite that carries the current into or out of
the electrolyte.

fuel

A substance that releases thermal energy when burned.

fuel cell

A device that produces a voltage due to reactions involving a fuel and
oxygen.

greenhouse
gas

A gas that helps to trap 'heat' in the atmosphere (eg carbon dioxide,
methane, water vapour).

oxidation

A reaction in which oxygen reacts with a chemically joins to a
substance. Involves the loss of electrons

reduction

A reaction in which oxygen is removed from a substance. Involves the
gain of electrons

Fuel Cells – example hydrogen-oxygen cell
•
•
•
•
•

Produces a voltage (electrical energy)
by reacting hydrogen with oxygen
hydrogen + oxygen -> water
2H2(g)
+ O2(g) -> 2H2O(l)
Hydrogen is oxidised
Oxygen is reduced

•
Need non renewable natural
gas to make hydrogen
• Making hydrogen produces
carbon dioxide as a by-product
• Hydrogen has to be stored
safely (explosive, takes up space)
2H2(g) -> 4H+(aq) + 4e-

• More efficient than power stations or cells as:
1. less stages so less heat loss.
2. no moving parts so no energy lost as friction.
•
No need for turbines, generators etc as electricity is generated
directly from the reaction.
•
Quieter than a petrol or diesel engine.
•
Don't produce CO2, NO, SO2, CO.
•
Only by-products are water and heat.

O2(g) + 4H+(aq) + 4e- > 2H2O(l)
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KS4 Chemistry Groups in the Periodic Table
4

5

6

7

Li Be

B

C

N

O

F Ne

Na Mg

Al Si

P

S

Cl Ar

Transition metals

K Ca Sc Ti
Rb Sr

Y

0
He

Noble gases

3

V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te

I

Xe

Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
Fr Ra Ac Rf Db Sg Bh Hs Mt ?

?

Elements
arranged in
order of atomic
number

Elements in the same group have the
same number of outer shell electrons and
elements in the same period (row) have
the same number of electron shells.

Elements with similar
properties are in columns
called groups

?

Reaction
with water

Word equation

Fizzing

Lithium + water  lithium
hydroxide + hydrogen

Fizzing more
vigorously
than lithium

Sodium + water  sodium
hydroxide + hydrogen

Potassium

Fizzes and
burns with a
lilac flame

Potassium + water 
potassium hydroxide +
hydrogen

Alkali metals

Sodium

Soft and easily
cut

Low melting and boiling
points.

Very reactive
with oxygen,
water and
chlorine

Only have one electron in
their outer shell. Form +1 ions.

Reactivity
increases down
the group

Negative outer electron is
further away from the positive
nucleus so is more easily lost.

Halogens

Lithium

Boiling points increase down the
group

Increasing atomic number.

Used in balloons

Due to being less dense than air, which means
balloons will float.

Used in signs

Glows when electricity flows through it.

Used in filament
light bulbs

Stops the heated filament reacting with
oxygen. Bulbs filled with unreactive argon
instead.

Consist of molecules made of a
pair of atoms

Have seven electrons in their outer shell. Form
-1 ions.

Melting and boiling points increase
down the group (gas  liquid 
solid)

Increasing atomic mass number.

Reactivity decreases down the
group

Increasing proton number means an electron
is less easily gained as outer shell is further
away from nucleus, therefore the attraction
force is weaker.
e.g. NaCl
metal atom loses outer
shell electrons and
halogen gains an outer
shell electron

With metals

Forms a metal
halide

Metal + halogen  metal
halide
e.g. Sodium + chlorine 
sodium chloride

With
hydrogen

Forms a
hydrogen
halide

Hydrogen + halogen 
hydrogen halide
e.g. Hydrogen + bromine 
hydrogen bromide

Dissolve in water to form
acidic solutions.

With
aqueous
solution of a
halide salt

A more reactive
halogen will
displace the
less reactive
halogen from
the salt

Chlorine + potassium
bromide  potassium
chloride + bromine

(HT) These are redox
reactions. The halogen
gains electrons and the
halide ion from the
compound loses
electrons.

Definition

Reactivity of
group 1

The atoms get larger as you go down, so
the single electron in the outermost shell
(highest energy level) is attracted less
strongly to the positive nucleus. The
electrostatic attraction with the nucleus
gets weaker because the distance
between the outer electron and the
nucleus increases. Also the outer
electron experiences a shielding effect
from the inner electrons, reducing the
attraction between the oppositely
charged outer electron and the nucleus.

Reactivity of
group 7

When Group 7 elements react, the
atoms gain an electron in their
outermost shell. Going down the group,
the outermost shell’s electrons get further
away from the attractive force of the
nucleus, so it is harder to attract and
gain an extra electron. The outer shell will
also be shielded by more inner shells of
electrons, again reducing the
electrostatic attraction of the nucleus for
an incoming electron.

Reactivity of
group 0

Elements in Group 0 of the periodic table
are called the noble gases. They are
unreactive because their atoms have
stable arrangements of electrons. The
atoms have eight electrons in their
outermost shell, apart from helium which
has just two but still has a complete outer
shell.
The stable electronic structure explains
why they exist as single atoms; they have
no tendency to react to form molecules.
The boiling points of the noble gases get
higher going down the group. For
example, helium boils at -269 °C and 94
radon boils at -62°C.

Group 7

Group 1
Metal

Unreactive, do not form molecules

This is due to having full
outer shells of electrons.

Helium

2

Neon

1
H

Group 0

Noble gases

Halogens

Argon

Alkali metals

Keyword

KS4 Chemistry Rates of Reaction and Energy Changes in Reactions
Rates of Reaction

Rate = quantity of product formed
time taken

Factors affecting the rate of reaction
Temperature

The higher the temperature, the quicker
the rate of reaction.

Concentration

The higher the concentration, the quicker
the rate of reaction.

Surface area

The larger the surface area of a reactant
solid, the quicker the rate of reaction.

Pressure (of gases)

When gases react, the higher the pressure
upon them, the quicker the rate of
reaction.
Quantity
Mass

Grams (g)
cm3

Rate of
reaction

Grams per cm3 (g/cm3)
HT: moles per second
(mol/s)

A catalyst changes the
rate of a chemical
reaction but is not used
in the reaction.

Enzymes

These are biological
catalysts.

How do
they work?

Unit

Volume

Catalyst

Catalysts provide a
different reaction
pathway where
reactants do not require
as much energy to react
when they collide.

Endothermic

Rate = quantity of reactant used
time taken

Exothermic

This can be calculated
by measuring the
quantity of reactant
used or product formed
in a given time.

Definition

Energy Changes
Products are at a higher
energy level than the
reactants. As the reactants
form products, energy is
transferred from the
surroundings to the reaction
mixture. The temperature of
the surroundings decreases
because energy is taken in
during the reaction.
Products are at a lower
energy level than the
reactants. When the
reactants form products,
energy is transferred to the
surroundings. The
temperature of the
surroundings increases
because energy is released
during the reaction.

Calculate the overall energy change for the forward
reaction
N2 + 3H2 ⇌ 2NH3

Bond energy calculation

Rate of
chemical
reaction

Keyword

Collision
theory

Chemical reactions can only
occur when reacting particles
collide with each other with
sufficient energy.

Activation
energy

This is the minimum amount of
energy colliding particles in a
reaction need in order to react.

Heat energy
changes

Occur in the following:
- Salts dissolving in water
- Neutralisation reactions
- Displacement reactions
- Precipitation reactions

Bond energies (in kJ/mol): H-H 436, H-N 391, N≡N
945
Bond breaking: 945 + (3 x 436) = 945 + 1308 =
2253 kJ/mol

Exothermic
reactions

Heat energy is given out as
bonds are being formed.

Bond making: 6 x 391 = 2346 kJ/mol
Overall energy change = 2253 - 2346 =
-93kJ/mol
Therefore reaction is exothermic overall.

Endothermic
reactions

Heat energy is taken in as bonds
are being broken.
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Keyword

KS4 Chemistry Fuels
What happens as the hydrocarbon chain
length increases?

Crude oil

Boiling point
(temperature at which liquid boils)
Viscosity
(how easily it flows)

Definition
A finite resource. Consisting mainly of
plankton that was buried in the mud, crude
oil is the remains of ancient biomass.

•
Hydrocarbons

•

Flammability
(how easily it burns)
Display formula for first four alkanes

General formula
for alkanes

CnH2n+2 for example: C2H6 or C6H14

•




Water is the product
No greenhouse gases released
Renewable

X
X

Expensive to buy
Difficult to re-fuel

2. Fossil fuels

Crude oil,
natural gas
and coal

Petrol, kerosene and diesel oil are non-renewable.
Methane is found in natural gas and is also nonrenewable.

3. Sulfur
dioxide

Released
from
burning
hydrocarbo
ns with
sulfur
impurities in

Sulfur dioxide dissolves in rain water to form acid rain.
This damages plant life and can make water habitats
acidic. Acid rain can also erode limestone and
sandstone structures.

Oxygen
and
nitrogen
react under
high
temperatur
es to form
these.

As pollutants, oxides of nitrogen can damage the
ozone layer and are also classified as greenhouse
gases. Can cause respiratory problems.

4. Oxides of
nitrogen

5.
Incomplete
combustion

1. Carbon
monoxide is
an
odourless,

2. Soot (carbon) is also produced that builds up in the
atmosphere and can cause global dimming. This
reduces the amount of sunlight that reaches the Earth

Propane (C3H8)

Butane (C4H10)

Cracking

Complete combustion of methane:

Methane + oxygen  carbon dioxide + water + energy
CH4 (g) + 2O2 (g)  CO2 (g) + 2 H2O (l)

Complete
Combustion

1. Hydrogen
fuel

Hydrogen
reacts with
oxygen in
the engine
to power
the vehicle

Ethane (C2H6)

Incomplete
combustion

Methane (CH4)

•

•
•

•

Fractions

•

The carbon and hydrogen in the fuels are
oxidised.
Carbon dioxide, water and energy are released.

•
•
•

•
•

There is not enough oxygen available for
complete combustion.
The products of the reaction are carbon
monoxide, carbon and water.

Using fractions

make up the majority of the
compounds in crude oil
made up of hydrogen and carbon
only.

•
•

The breaking down of long chain
hydrocarbons into smaller, more useful
chains.
Helps supply meet demand.
Can be done by various methods
including catalytic cracking and steam
cracking.
The hydrocarbons in crude oil can be
split into fractions.
Each fraction contains molecules with a
similar number of carbon atoms in them.
The process used to do this is called
fractional distillation.
Fractions can be processed to produce
fuels and feedstock for petrochemical
industry.
We depend on many of these fuels;
petrol, diesel and kerosene.
Many useful materials are made by the
petrochemical industry; solvents,
lubricants and polymers.
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KS4 Chemistry Earth and Atmospheric Science

Volcano activity
1st Billion years
Gas

Percentage

Nitrogen

78%

Oxygen

21%

Argon

0.9%

Carbon
dioxide

Other gases

Reducing carbon
dioxide in the
atmosphere

0.04%

Billions of years ago there
was intense volcanic
activity

This released gases (mainly CO2) that
formed to early atmosphere and water
vapour that condensed to form the
oceans.

Effects of climate change

Released from volcanic
eruptions

Nitrogen was also released, gradually
building up in the atmosphere. Small
proportions of ammonia and methane
also produced.

Extreme weather events such as
severe storms

When the water vapour
condensed, the oceans
formed and the carbon
dioxide dissolved into it

This formed carbonate precipitates,
forming sediments. This reduced the
levels of carbon dioxide in the
atmosphere.

Rising sea levels

Change in amount and
distribution of rainfall
Changes to distribution of wildlife
species with some becoming
extinct

Human activities and greenhouse gases

How oxygen increased

Algae and plants

Oxygen in the
atmosphere

These produced the oxygen that is now
in the atmosphere, through
photosynthesis.

carbon dioxide + water  glucose + oxygen
6CO2 + 6H2O  C6H12O6 + 6O2

First produced by algae 2.7 billion years
ago.

Over the next billion years plants evolved to
gradually produce more oxygen. This gradually
increased to a level that enabled animals to evolve.

How carbon dioxide decreased
Reducing carbon
dioxide in the
atmosphere

Algae and plants

Formation of
sedimentary rocks
and fossil fuels

These are made out
of the remains of
biological matter,
formed over millions of
years

These gradually reduced the carbon dioxide
levels in the atmosphere by absorbing it for
photosynthesis.
Remains of biological matter falls to the bottom
of oceans. Over millions of years layers of
sediment settled on top of them and the huge
pressures turned them into coal, oil, natural gas
and sedimentary rocks. The sedimentary rocks
contain carbon dioxide from the biological
matter.

Carbon
dioxide

Human activities that increase carbon dioxide levels
include burning fossil fuels and deforestation.

Methane

Human activities that increase methane levels
include raising livestock (for food) and using landfills
(the decay of organic matter released methane).

Climate
change

There is evidence to suggest that human activities
will cause the Earth’s atmospheric temperature to
increase and cause climate change.

Carbon
dioxide, water
vapour and
methane

Examples of greenhouse gases that maintain
temperatures on Earth in order to support life

The
greenhouse
effect

Radiation from the Sun enters the Earth’s
atmosphere and reflects off of the Earth. Some of
this radiation is re-radiated back by the atmosphere
(including carbon dioxide, methane and water
vapour) to the Earth, warming up the global
97
temperature.

KS4 Chemistry Groups in the Periodic Table

4

5

6

7

Li Be

B

C

N

O

F Ne

Na Mg

Al Si

P

S

Cl Ar

Transition metals

K Ca Sc Ti
Rb Sr

Y

0
He

Noble gases

3

V Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr

Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te

I

Xe

Cs Ba La Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
Fr Ra Ac Rf Db Sg Bh Hs Mt ?

?

Elements
arranged in
order of atomic
number

Elements in the same group have the
same number of outer shell electrons and
elements in the same period (row) have
the same number of electron shells.

Elements with similar
properties are in columns
called groups

?

Unreactive, do not form
molecules

This is due to having full
outer shells of electrons.

Boiling points increase down
the group

Increasing atomic
number.

Helium

2

Group 0

Used in balloons

Due to being less dense than air, which means
balloons will float.

Neon

1
H

Noble gases

Halogens

Used in signs

Glows when electricity flows through it.

Argon

Alkali metals

Keyword

Used in filament
light bulbs

Stops the heated filament reacting with
oxygen. Bulbs filled with unreactive argon
instead.

Group 1

Group 7
Word equation

Lithium

Fizzing

Lithium + water  lithium hydroxide +
hydrogen

Melting and boiling points increase
down the group (gas  liquid 
solid)

Increasing atomic mass number.

Sodium

Fizzing more
vigorously than
lithium

Reactivity decreases down the
group

Increasing proton number means an electron is less
easily gained as outer shell is further away from nucleus,
therefore the attraction force is weaker.

Potassium

Fizzes and
burns with a
lilac flame

Potassium + water  potassium
hydroxide + hydrogen

Soft and easily cut

Low melting and boiling points.

Very reactive with
oxygen, water and
chlorine

Only have one electron in their
outer shell. Form +1 ions.

Reactivity increases
down the group

Negative outer electron is further
away from the positive nucleus so is
more easily lost.

Alkali metals

Metal

Sodium + water  sodium hydroxide +
hydrogen

Halogens

Reaction with
water

Consist of molecules made of a pair
of atoms

Have seven electrons in their outer shell. Form -1 ions.

e.g. NaCl
metal atom loses outer
shell electrons and
halogen gains an outer
shell electron

With metals

Forms a metal
halide

Metal + halogen  metal
halide
e.g. Sodium + chlorine 
sodium chloride

With
hydrogen

Forms a
hydrogen
halide

Hydrogen + halogen 
hydrogen halide
e.g. Hydrogen + bromine 
hydrogen bromide

Dissolve in water to form
acidic solutions.

With
aqueous
solution of a
halide salt

A more reactive
halogen will
displace the
less reactive
halogen from
the salt

Chlorine + potassium
bromide  potassium
chloride + bromine

(HT) These are redox
reactions. The halogen
gains electrons and the
halide ion from the
compound loses
electrons.

Definition

Reactivity of
group 1

The atoms get larger as you go down, so
the single electron in the outermost shell
(highest energy level) is attracted less
strongly to the positive nucleus. The
electrostatic attraction with the nucleus
gets weaker because the distance
between the outer electron and the
nucleus increases. Also the outer
electron experiences a shielding effect
from the inner electrons, reducing the
attraction between the oppositely
charged outer electron and the nucleus.

Reactivity of
group 7

When Group 7 elements react, the
atoms gain an electron in their
outermost shell. Going down the group,
the outermost shell’s electrons get further
away from the attractive force of the
nucleus, so it is harder to attract and
gain an extra electron. The outer shell will
also be shielded by more inner shells of
electrons, again reducing the
electrostatic attraction of the nucleus for
an incoming electron.

Reactivity of
group 0

Elements in Group 0 of the periodic table
are called the noble gases. They are
unreactive because their atoms have
stable arrangements of electrons. The
atoms have eight electrons in their
outermost shell, apart from helium which
has just two but still has a complete outer
shell.
The stable electronic structure explains
why they exist as single atoms; they have
no tendency to react to form molecules.
The boiling points of the noble gases get
higher going down the group. For
example, helium boils at -269 °C and 98
radon boils at -62°C.

KS4 Chemistry Rates of Reaction and Energy Changes in Reactions
Rates of Reaction

Rate = quantity of product formed
time taken

Factors affecting the rate of reaction
Temperature

The higher the temperature, the quicker
the rate of reaction.

Concentration

The higher the concentration, the quicker
the rate of reaction.

Surface area

The larger the surface area of a reactant
solid, the quicker the rate of reaction.

Pressure (of gases)

When gases react, the higher the pressure
upon them, the quicker the rate of
reaction.
Quantity
Mass
Volume
Rate of reaction

Catalyst

A catalyst changes the
rate of a chemical
reaction but is not used
in the reaction.

Enzymes

These are biological
catalysts.

How do
they work?

Catalysts provide a
different reaction
pathway where
reactants do not require
as much energy to react
when they collide.

Endothermic

Rate = quantity of reactant used
time taken

Exothermic

This can be calculated
by measuring the
quantity of reactant
used or product formed
in a given time.

Definition

Energy Changes

Unit
Grams (g)
cm3
Grams per cm3 (g/cm3)
HT: moles per second
(mol/s)

Products are at a higher
energy level than the
reactants. As the reactants
form products, energy is
transferred from the
surroundings to the reaction
mixture. The temperature of
the surroundings decreases
because energy is taken in
during the reaction.
Products are at a lower
energy level than the
reactants. When the
reactants form products,
energy is transferred to the
surroundings. The
temperature of the
surroundings increases
because energy is released
during the reaction.

Calculate the overall energy change for the forward
reaction
N2 + 3H2 ⇌ 2NH3

Bond energy calculation

Rate of
chemical
reaction

Keyword

Collision
theory

Chemical reactions can only
occur when reacting particles
collide with each other with
sufficient energy.

Activation
energy

This is the minimum amount of
energy colliding particles in a
reaction need in order to react.

Heat energy
changes

Occur in the following:
- Salts dissolving in water
- Neutralisation reactions
- Displacement reactions
- Precipitation reactions

Bond energies (in kJ/mol): H-H 436, H-N 391, N≡N
945
Bond breaking: 945 + (3 x 436) = 945 + 1308 =
2253 kJ/mol

Exothermic
reactions

Heat energy is given out as
bonds are being formed.

Bond making: 6 x 391 = 2346 kJ/mol
Overall energy change = 2253 - 2346 =
-93kJ/mol
Therefore reaction is exothermic overall.

Endothermic
reactions

Heat energy is taken in as bonds
are being broken.
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Speed

Motion
Scalar

Vector

Distance

Displacement

Speed

Velocity

Power

Momentum

Mass

Acceleration

Volume

Weight

Temperature

Calculating speed/velocity

Velocity

Speed (m/s) = distance (m) ÷ time (s)

How to remember the equation?
“Don’t Step on Turtles”

Time
Distance-time graph
Key features:

Force

Acceleration

Pressure

You can calculate speed
from this distance-time
graph.

Calculating a gradient
Gradient =

Distance

Steeper gradient=
faster speed.

𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑦
𝐶ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑥

Conversion

Deceleration
Scalar
Vector

Calculating acceleration
Acceleration is the rate of change of
velocity
Acceleration (m/s/s) =

𝑪𝒉𝒂𝒏𝒈𝒆 𝒊𝒏 𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚 (m/s)
𝒕𝒊𝒎𝒆 𝒕𝒂𝒌𝒆𝒏 (s)

Plateau
Gradient
Velocity-time graph
Key features:

Constant
You can calculate acceleration
from this velocity-time
graph.

Constant
speed/velocity

a= acceleration
v= final velocity
u= initial velocity
t= time

Acceleration

Deceleration

Calculating the area beneath the
lines, is the same as the
overall distance travelled
Steeper gradient=
faster acceleration.

Magnitude
Direction

Initial
Final
Displacement

Scalar measurement that shows how
fast an object is moving. Measure in m/s
(meters per second).
Vector measurement that shows how
fast an object is moving in a specific
direction. Measured in m/s (meters per
second).
Measurement of how far an object is
moving/has moved. Measured in m
(meters).
Measurement of time. Measured in s
(seconds).
When an objects speed increases over
time.
Changing a measurement to another
form.
When an objects speed decreases over
time.
A measurement that shows magnitude
only.
A measurement that shows magnitude
and direction.
A straight horizontal line on a graph.
Difference between two values, shown
by a incline or decline on a line graph.
When something does not change.
Shown by a straight line on a line graph.
Another term used for size.
The course which an object is moving.
We show North, West, East, South or a
combination of two.
The beginning.
The end.
A vector measurement to show the
shortest distance to the final place 101
an object ends up.

KS4 Physics – Forces and Motion

Keyword

Definition

acceleration

A measure of how quickly the velocity of something is changing. It can be positive if the object is
speeding up or negative if it is slowing down.
When the forces in opposite directions on an object are the same size so that there is a zero
resultant force.
The total force that results from two or more forces acting upon a single object. It is found by
adding together the forces, taking into account their directions.
A quantity that has a magnitude (size) but not a direction. Examples include mass, distance,
energy and speed.
How fast something is moving. Often measured in metres per second (m/s), miles per hour (mph)
or kilometres per hour (km/h).
When the forces in opposite directions on an object do not cancel out, to there is a non-zero
resultant force.

balanced
forces
resultant force
scalar quantity
speed
unbalanced
forces
vector quantity
velocity

A quantity that has both a size and a direction. Examples include force, velocity, displacement,
momentum and acceleration.
The speed of an object in a particular direction. Usually measured in metres per second (m/s).

centripetal
force
mass

A force that causes objects to follow a circular path. The force acts towards the centre of the
circle.
A measure of the amount of material there is in an object. The units are kilograms (kg).

weight

The force pulling an object downwards. It depends upon the mass of the object and the
gravitational field strength. The units are newtons (N).
A measure of how strong the force of gravity is somewhere. It is the force on a 1 kilogram mass, so
the units are newtons per kilogram (N/kg).
The mass of an object found from the ratio of force divided by acceleration. The value is the same
as the mass calculated from the weight of an object and gravitational field strength.

gravitational
field strength
inertial mass
action–reaction
forces

Pairs of forces on interacting objects. Action–reaction forces are always the same size, in opposite
directions, and acting on different objects. They are not the same as balanced forces.

balanced
forces
equilibrium

Forces acting on the same object. Balanced forces are always equal, in opposite directions, and
always act on the same object. They do not have to be the same type of force An object acted
on by balanced forces will not change the way it is moving..
When a situation is not changing because all the things affecting it balance out.

conservation of
momentum

The total momentum of moving objects before a collision is the same as the total momentum
afterwards, as long as no external forces are acting.

momentum

The mass of an object multiplied by its velocity. Momentum is a vector quantity, with units kilogram
metres per second (kg m/s).
A name used to describe energy when it is stored in moving things. The amount of energy stored
depends on the mass of the object and on its speed (or velocity) squared.

kinetic energy
work done

acceleration

The energy transferred when a force acts through a distance to move an object or change its
speed. It is calculated using the size of the force and the distance moved in the direction
of the force. The unit for work done is the joule (J).
A measure of how quickly the velocity of something is changing. It can be positive if the
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Conservation of Energy
Energy Type
Light Energy
Thermal Energy (heat)
Sound Energy
Electrical Energy
Nuclear Energy
Chemical Energy
Gravitational Potential Energy
Elastic Potential Energy
Kinetic Energy (movement)

Example
Sun, light bulb, torch
Oven, electric fire
Radio, speakers, TV
Electric car, laptop
Nuclear power station, nuclear bomb
Food, batteries, coal
Book on a shelf, boulder on a cliff
Bow, wind-up toy, stretch spring
Person running, rolling ball

heating

Put more jumpers on and turn off central heating

Hot water

Take showers, only boil the amount of water you need

Electrical appliances

Turn off devices that are on standby

Washing clothes

Air dry clothes, wash on a lower temperature

Heat lost from home

Install insulation – double glazing, loft/floor insulation

Energy Efficiency = Useful
energy/total energy input
Energy
Source
Fossil Fuels

Advantages

Disadvantages

Cheap to set up, power stations
already present

Nuclear
power
Wind power

Does not produce carbon dioxide or
sulphur dioxide
Infinite, cheap to run, no pollution,
cheap to run
Good for islands, potential to
generate lots of energy, reliable – tide
will always go in and out, doesn’t
release pollution
Infinite, building can have their own
power supply, doesn’t release
pollution, cheap to run
Doesn’t create any pollution,
potentially infinite
Doesn’t create pollution, creates
water reserves
Cheap, if replaced can be
sustainable

Limited (will run out), causes pollution –
greenhouse gases and gases that make acid
rain, running costs
Finite (will run out) danger from radioactive
material
Costly to build, only works when windy, noisy and
ugly
Costs a lot to build, hard to find suitable locations,
could damage environment

Tidal power

Solar power
Geothermal
power
Hydroelectric
power
Biomass

Expensive to set up, only works when sunny
Expensive to set up, only works in volcanic areas,
volcanic activity may stop making station useless
Costly to build, can cause flooding, can have
major ecological impacts
Burning releases atmospheric pollution, replanting
required

Keyword
Chemical
Conduction
Convection
Elastic potential
Electrical
Energy
Gravitational potential
Joule
Kinetic
Light
Non-renewable
Nuclear
Radiation
Renewable
Sound
Thermal
Transformation

Renewable
Energy

Quickly replenishes its
energy used. Infinite

Wind power, solar
power,
hydroelectric
power, tidal power,
geothermal power,
biomass

Non-renewable
Energy

Is finite (will run out).
Does not quickly
replace energy used

Fossil fuels – coal, oil
and natural gas
Nuclear power

Definition
Energy store that is emptied during chemical reactions when energy is
transferred to the surroundings.
The transfer of heat by passing on energy (or electrical charge) to nearby
particles.
The process by which heat travels through fluids (gases and liquids).
An energy store that is filled when a material is stretched or compressed.
Energy store resulting from the movement of electrical charge (electrons).
This is the ability to make something happen when it is transferred.
Energy store that is filled when an object is raised.
Unit of energy, represented by the symbol J.
An energy store filled when a moving object speeds up.
A form of radiation that can transfer energy in a wave.
An energy resource that will be used up, and not replenished in our lifetime.
An energy store associated with nuclear interactions.
Radiation is the transfer of internal energy in the form of electromagnetic
waves. This radiation lies in the infrared region of the electromagnetic
spectrum. It does not require particles to move, it can travel through a vacuum.
An energy resource that can be readily replenished in our lifetime.
A form of energy transferred by sound waves.
An energy store that is filled when an object is heated.
Energy transformation is the process of changing one form of energy to
another.
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KS4 Physics – Waves
Wave

Vibrations that transfer energy from place to place.

Transverse

A wave where the vibrations are at right angles to the
direction in which the wave is travelling.

Longitudinal

A wave where the vibrations are parallel to the
direction in which the wave is travelling.

Frequency

The number of vibrations (or the number of waves) per
second, measured in hertz.

Period

The time taken for one complete wave to pass a point.
It is measured in seconds.

Wavelength

The distance between a point on one wave and the
same point on the next wave.

Amplitude

The size of vibrations or the maximum distance a
particle moves away from it resting position when a
waves passes.

Refraction

The change in direction when a wave goes from one
medium to another.

Normal

An imaginary line drawn at right angles to the surface
of a mirror or lens where a ray of light hits it.

Wave Formula

Example

Frequency

Amplitude

Wavelength

The number
of waves
pass a point
in a second.
Maximum
disturbance
from its
undisturbed
position.
The distance
between a
point on one
wave and
the same
point on the
next wave.

Higher
frequency =
more energy
transferred
Increasing
amplitude
increases
energy
transferred
Increasing
wavelength
= decrease
energy
transferred

Wavelength is measured in
meters (m)

Wave speed
= 2.6 m/s

= 2 x 1.3

Sound waves, ultrasound

Reflection =
light
bouncing off
a surface

Frequency is measured in
Hertz (Hz)

Dylan is standing on the end of a pier. He measures the water waves going past him. The wavelength of each wave is
1.3m. He counts 2 waves every second. Find the wave speed
Wave speed = frequency x wavelength

Longitudinal
Particles oscillate
(vibrate) in the direction
of the wave’s movement

Description

Wave speed = wavelength x frequency
Wave speed is measured in
meters per second (m/s)

Increasing
frequency
= higher
pitch
Increasing
amplitude
= increase
in volume

Refraction =
light bends

Light waves reflect
from surfaces. When
waves reflect, they
obey the law of
reflection: the angle of
incidence equals the
angle of reflection.
Waves change
speed when they pass
across the boundary
between two
substances with
different densities, such
as air and glass. This
causes them
to change
direction and this
effect is
called refraction.

Transverse
Particles oscillate
(vibrate) at right angles
to the direction of the
wave movement
Electromagnetic waves
(light), water waves
Diagram
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KS4 Physics (CP5/SP5) – Light and EM Spectrum

Separates only. Total
internal reflection
and critical angle.

Angle of incidence (i)

The angle between incidence ray and the normal.

Angle of refraction (r)

The angle between normal and the refracted ray.

Separates only - Critical angle

The angle at which total internal reflection happens.
In a glass block this is 42o.

Separates only - Diffuse reflection

Reflected light scattered in all directions

Electromagnetic radiation

Form of energy transfer including radio waves,
microwaves, infrared, visible light, ultraviolet, x-rays
and gamma rays.

Electromagnetic spectrum

The entire frequency range of electromagnetic
waves.

Electromagnetic waves

A group of waves that all travel at the same speed in
a vacuum, and all are transverse.

Incident ray

The light ray approaching the interface (mirror edge,
or edge of a perspex block)

(H) Oscillations

Movement backward and forward

Radiotherapy

Medical technique to kill cancer cells using gamma
rays.

Ray diagram

A diagram that models what happens when light is
reflected or refracted.

Refracted ray

The light ray that leaves a material like a glass Perspex
block. This ray has changed direction.

Separates only - Specular
reflection

Light is evenly reflected from smooth surfaces such as
a mirror surface.

Separates only – Total internal
refection

When a ray of light is shone into a curved glass block
and when the angle (critical angle) has been
achieved to allow all the light to be completely
reflected inside the glass.

Transverse waves

Vibrations are at right angles to the direction in which
the wave is travelling
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KS4 Physics (CP5/SP5) – Light
and EM Spectrum

Separates only.

Separates only.

Long wavelength,
low frequency

Uses

Dangers

Visible light

Light bulbs, our eyes detect it

From a laser can damage the retina in the eye

Infrared

Communication – TV remote,
grills, toasters

Felt as heat, and can cause skin to burn

Microwaves

Communications, mobile phones,
microwave for food

Can cause internal heating of body tissue

Radio waves

Radio broadcast,
communications

Very large doses can cause cancer

Short wavelength,
high frequency

Uses

Dangers

Ultraviolet

Used to kill microorganisms in
water, detecting forge bank notes

Too much exposure can lead to skin cancer

X-rays

Hospitals – to check for broken
bones

High frequency, transfer a lot of energy and can
penetrate the body. Excessive exposure may
cause DNA mutation, possibly leading to cancer.

Gamma rays

Cancer treatment, sterilising
hospital equipment

High frequency, transfer a lot of energy and can
penetrate the body. Excessive exposure may
cause DNA mutation, possibly leading to cancer.

Separates only.
Heat transfer by radiation - Heat can be transferred by
infrared radiation. Unlike conduction and convection which need the vibration or movement of particles infrared radiation is a type of electromagnetic radiation.
When infrared radiation is absorbed by an object it is
heated and its temperature rises.
Separates only.
•Dark matt surfaces are better at absorbing heat energy
than light shiny surfaces.
•Dark matt surfaces are better at radiating heat energy
than light shiny surfaces.
Separates only.
Surface

Absorption

Emission

Dull, matt or
rough

Good absorber of heat
radiation

Good emitter of heat
radiation

Shiny

Poor absorber of heat
radiation

Poor emitter of
heat radiation
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Dalton’s model

John Dalton thought
that all matter was
made of tiny particles
called atoms, which
he imagined as tiny
spheres that could not
be divided.

KS4 Physics (CP6/SP6) – Radioactivity

Atomic number (also
called proton number)

Number of protons in an atom

Plum Pudding - Thomson

Background radiation

Naturally radioactive substances in the
environment that produce radiation.

Becquerels (Bq)

Unit to measure radioactivity. One Bq is one
nuclear decay each second.

Count rate

Number of clicks on a GM tube when radiation
is detected. It is the amount of radiation per
second or minute.

Elements

Substances that contain the same type of
atoms

Geiger-Muller (GM) tube

An instrument to measure radioactivity.

Half-life

Time taken for half the unstable nuclei in a
sample of a radioactive isotope to decay.

Isotopes

Atoms of a single element that have different
numbers of neutrons, but same number of
protons.

Kinetic theory

Model that helps explains the properties of
solids, liquids and gases.

Mass number (also called
nucleon number)

Total number of protons and neutrons.

Nucleons

Smaller particles that make up the nucleus.

Neutrons

Sub-atomic particle found in the nucleus, with
no charge.

Particle theory

Model that helps explains the properties of
solids, liquids and gases.

Protons

Positively charged sub-atomic particle found in
the nucleus.

Subatomic particles

Particles smaller than atom, and make up
an atom. Protons, neutrons and electrons.

Thomson carried out
experiments and
discovered the electron.
This led him to suggest the
plum pudding model of the
atom. In this model, the
atom is a ball of positive
charge with negative
electrons embedded in it.

Rutherford

Rutherford suggested a
new model for the atom,
called the nuclear model.
In the nuclear model:
the mass of an atom is
concentrated at its centre,
the nucleus
the nucleus is positively
charged

Bohr/Chadswick

Bohr did calculations
that led him to suggest
that electrons orbit the
nucleus in shells. The
shells are at certain
distances from the
nucleus. Chadwick found
evidence that the
nucleus contains no
charged particles called
the neutron.

Atomic
structure –
protons and
neutrons found
in the nucleus.
Electrons orbit
the nucleus on
electron shells.
Atoms of a single
element that
have different
numbers of
neutrons, but
same number of
protons.
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KS4 Physics (CP6/SP6) – Radioactivity

Particle

Symbol

Alpha

α

4

Beta

Β-

0

-1e

Positron

β+

0

+1e

neutron

2He

n

Dangers of radioactivity –
can damage the DNA
inside a cell. This
damage is called
mutation. Gene mutation
that occur in gametes
can be passed on to the
next generation. Some
mutations can cause
cancer.

[Separates] Using radioactivity
- Killing microorganisms
- Radioactive detecting
- Diagnosing cancer - tracers
- Treating cancer
- Checking thickness of paper
- Smoke alarms – contains a source of alpha particles

[Separates] Radioactivity in medicine
-

Radioactive materials are used to diagnose medical
conditions without having to cut into a patient’s body.
Tracers that emit positrons – used to detect medical
problems.
- Treating cancer – external radioactivity which uses a
beams of gamma rays, x-rays or protons directed 108
at the tumour.

KS4 Physics Astronomy
Life Cycle of Stars:

Nebula: Cloud of dust and gas from
which stars are made.
Gravity and Thermal Pressure: The two forces that
determine whether a star is stable (balanced),
shrinking or growing.
Nuclear Fusion:
• process of nuclei combining that releases energy
in a star
• in the main sequence Hydrogen fuses to make
Helium
• requires huge pressure from gravity
Which path does a star evolves along?
• depends on mass
• stars like our sun become Red Giants
• more massive stars become
Red Super Giants.

Keyword

Definition

Solar
System

Contains Sun, 8 planets, dwarf
planets, comets, asteroids and
meteors.

Protostar

A very young star that is still
accumulating mass from its main
molecular cloud.

Main
Sequence
Star

A star that merges hydrogen into
its core/nucleus and has a
stable balance of the external
pressure of central nuclear
fusion and the gravitational
forces that push inward.

Red Giant

A dying star in the later stages
of stellar evolution.

White
Dwarf

They mark the evolutionary end
point of mass stars from low to
intermediate like our Sun.

Black
Dwarf

All that remains after a white
dwarf star burns all its heat but
retains its mass.

Red Super
Giants

A huge giant star that has
consumed its core hydrogen
reserve. Helium has
accumulated in the nucleus and
hydrogen is undergoing nuclear
fusion in the outer layers.

Super
Nova

The explosion of a star, the
largest explosion that takes
place in space.

Neutron
Star

Created when giant stars die in
supernovae, their nucleus
collapses, and protons and
electrons fuse together to form
neutrons.

comet

Balls of ice and dust in elliptical
orbits around the Sun.

asteroid

Made of rock and metal in orbit
around the Sun between Mars
and Jupiter.

The Solar System and Orbits:
Dwarf Planet: too small to be a
planet
Orbit: A path of one object
around another.
Satellite: Any object which
orbits another.
Planetary orbits:
• occur because of gravity
(acts on an object towards
the centre of the more
massive object).
Weight and gravity:
• Your weight is a force
of gravity acting on
you.
• It depends on your
mass and the
gravitational field
strength (g) of the
earth. (g = 9.81 N/Kg)
• Weight (N) = mass
(kg) x gfs (N/kg)
Models of Solar System:
1. Geocentric model:
• The earth is at the
center of everything.
2. Heliocentric model:
• Copernicus.
• The sun at the center
of universe.
• Evidence from Galileo
using telescopes to
observe Jupiter's
moons.
3. Elliptical orbit:
• Most bodies in the
solar system are in
elliptical orbits.
• This is the current
model.

Redshift:
• Suggests that the
Universe is expanding.
• If a wave source is moving
relative to an observer, there
will be a change in the
observed frequency and
wavelength
• There is an increase in the
wavelength of light coming from the galaxies.
• The further away the galaxy, the more redshift, the
faster it is moving away.
Creation of Universe Theories
1. Steady State
• The Universe has always existed, and is expanding
• As the universe expands, new matter is being constantly
created.
Evidence:
• Red shift because galaxies are moving away from us.
2. The Big Bang Theory – accepted theory as there is more
evidence
• the Universe began as a very tiny point of concentrated
energy.
• The expansion is still going on.
Evidence:
• Cosmic Microwave Background Radiation:
Left over radiation from the beginning of the Universe.
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• Redshift because galaxies are moving away from us due
to
the continual expansion.

KS4 Physics – Energy – Forces Doing Work

Keyword

Definition

Work done

The energy
transferred by a force

Units of
measurement
Joules (J)

Worked Example

Power

Definition
The rate at which
energy is transferred

Units of
measurement
Watts (W) or Joules
per second (J/s)

Crane A lifts a weight of 1000N a distance of 6m
in 10second

Danny is moving a box weighing 200N. He pulls it 12m
along a sloping floor using a force of 150N. Calculate
the work done by Danny.
E=Fxd
= 150N x 12m
= 1800J

Keyword

The force must be in the
direction of movement

Crane B lifts the exact same weight the exact
same distance, but in 4 seconds.
We can say that crane B is more powerful as it
has done the same amount of work (lifted a
force a certain distance), but has done
110
so in less time.

Non-Contact Forces

Air Resistance

Gravity

Friction

Magnetism

Tension

Electrical Force

Normal Force

Nuclear Force

Force

A vector
quantity

. A push or a pull on an object.

Contact
forces

Two objects
have to touch
for the force to
act. Interact at
zero distance.

Caused by objects interacting.
E.G. Friction, man pushing a
wall, a book on a table,
Upthrust of water on a boat.

Noncontact
forces

Two objects do
not have to
touch for the
force to act.
Can interact at
a distance.

Caused by interacting fields.
E.G. Magnetic forces,
electrostatic forces,
gravitational forces.

When two children are on a see-saw the see-saw may be
balanced and the children will not move. In this case the
clockwise moment is balanced by the anti-clockwise moment
– so the two moments are equal.
As both the clockwise moment and anti-clockwise moment are
balanced:
F c x c = Fa x a
Where the subscript denotes the direction (clockwise or anticlockwise).

Vector diagrams

Contact Forces

Resultant
force

Forces can be placed into two groups. There are forces that
act on contact and there are forces that act at a distance.

Free body
force
diagrams

KS4 Forces and their Effects
A diagram showing
all the forces acting
on an isolated
object or a system

The size and direction of
the pairs of forces acting
upon an object or system.

Forces acting along
the same line

Add together the forces
acting in the same
direction. Subtract the
forces acting in opposite
directions.

A diagram where
forces do not act in
the same line. Use
scale diagrams to
find the resultant
force

Draw all the forces acting
upon an object. Make
sure they are to scale and
in the right directions.
Draw a joining line rom
the start of the first force
and the end of the last
force.

Moments: A force or a system of forces may cause
an object to rotate.
Everyday examples of force causing a rotation
motion include door handles, steering wheels and
see-saws.
The turning effect of a force is called the moment of
the force. The size of the moment is determined by
the equation:
moment of a force (Nm) = force (N) × distance (m)

Levers are used to increase the force applied
to an object, usually to lift it up from a
surface. Levers must have a pivot to rotate
around and will work on the principle of
moments.

A gear is a wheel that has teeth on it (also
known as a cog), as shown in the diagram
opposite. For gears to do work you need at
least two gears. Gears are used to transmit
rotational forces from one place to another
.

When two cogs are in contact with their teeth
interlocking, the driven cog will rotate in the
opposite direction to the drive cog. If the drive
cog in a gear spins clockwise then the driven cog
will spin anti-clockwise.
When a large cog is driving a small cog, then the
small cog will rotate faster than the large cog.
Halving the number of teeth on the small cog will
double the speed of the small cog. Going from a
large cog to a smaller cog will increase the speed
of rotation.

M=Fxx
The distance, x, is normal to the direction of the force
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KS4 Physics - Electricity
Mass

Charge

Location

Proton

1

+ (positive)

nucleus

Neutron

1

no charge

nucleus

Electron

1/1835
negligible

- (negative)

shells

Keyword

Useful formulas
•
•
•
•
•
•

energy transferred (J) = charge moved (C) x potential difference (V) E = Q x V
charge (C) = current (A) × time (s) Q = I t
potential difference = current × resistance
energy transferred = current × potential difference × time E = I × V × t
electrical power (W)= potential difference (V) x current (A) P = V I
power = current squared x resistance P = I2 R

Current in series and parallel circuits
6A
Name
4A

2A

2A

At the junction:

Colour

live

brown

2A

neutral

blue

2A

earth

yellow/green

Ohmic Conductor

Non-Ohmic
Conductors:
Filament Lamp

Non-Ohmic
Conductors:
Diodes

Current

The rate of flow of charge in a circuit.

Potential
Difference

Also called voltage. The difference in
potential between two points of a
circuit. Causes a current to flow.

Charge

Charge is the amount of electricity
travelling through a circuit.

Resistance

Anything that slows the flow of charge
around a circuit. Resistance is usually
caused by electrons colliding with ions
in a material.

Series Circuit

A circuit with a single loop of wire.

Parallel
Circuit

A circuit with two or more loops
(branches) of wire.

Variable
resisitor

A variable resistor is a component where
the resisitance changes as you slide the
connector along it. It can be used to
investigate how the resisitance of the
lamp changes as you change the
resisitance.

Ohm’s Law

the current through an ohmic conductor
(at a constant temperature) is directly
proportional to the potential difference
across the resistor

Ohmic
Conductors

Ohmic conductors will produce a
straight line I – V graph that goes through
the origin.

Function
Carries alternating
potential difference from
the supply.

current in = current out

6 A = 4 A + 2A

Definition

Completes the circuit.
Safety wire to stop
appliance becoming live.

Non-Ohmic Conductors: Thermistors and LDRs

Non-Ohmic
Conductors

The resistance of components such as
lamps, diodes, thermistors and LDRs is not
constant. It changes with the current112
through the component.

Year 10 - GCSE ARTIST RESEARCH BOARD

AO1: Develop ideas through investigating artist’s work, Demonstrate understanding of
critical language.
AO2: Using resources, testing out ideas and media.

What does a GCSE Artist Research Board
include?
•
•
•
•

In depth Artist research.

Expert modelling
example…
Written analysis

Artist copy.
Zoomed in experimental pieces X2.
Written analysis
Colour and tonal samples..

Why do I need to produce an artist’s copy?

• It demonstrates your understanding of the artist’s use of
materials and techniques.
Why do I need to include colour and tonal samples?
• It shows the examiner that you have worked out the
different tones and colours before applying them to
your work.
Why do we need to produce experimental pieces?
• It allows you to zoom in on surface textures and details
in your artist’s work and test out more materials. (This
gains you marks for AO1 AND AO2.)
How do I demonstrate my understanding of critical
language?
• By completing an in-depth written analysis of your
chosen artist’s work using specialist vocabulary fluently.

Good artist research should show an excellent
understanding of the artist’s use of materials and
techniques in both practical and written form.

Wider Thinking:
jGCSE Art and Design - BBC
Bitesize
www.studentartguide.com

Stretch and Challenge:

Use materials and
techniques with a high level
of skill and control. Record
finer surface textures and
details.
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Year 10 - GCSE ARTIST RESEARCH BOARD

AO1: Develop ideas through investigating artist’s work, Demonstrate understanding of
critical language.
AO2: Using resources, testing out ideas and media.

Keyword
Describe
Representational

Definition
Give a clear description that includes all the main features – think of it as
‘painting a picture with words’.
Art which is clearly identifiable as something which already exists in life.

Abstract

Art that does not attempt to represent reality but instead use shapes, colours,
patterns.

Colour

Colour has the strongest effect on our emotions. It is the element we use to
create the mood or atmosphere of an artwork.

Message

A key idea or point conveyed by the artwork.

Mood

An feeling or emotion conveyed by the artwork.

Inspire

How you will use the artist’s message/style/technique to develop your own ideas.

Fluent

Try out the qualities of materials, techniques or processes through practical
investigation.
Communicate and present high quality material in a clear and meaningful way.

Analyse

Examine in detail.

Refine

Improve initial work taking into account feedback and aims.

Explore
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LEARNING OUTCOME 4: Attracting and retaining customers
•

Learning Aims 4.1+4.2: Pricing a product, strategies and appropriateness of each

Factors to consider when pricing a product to attract
and retain customers
Target market

When deciding
on a price, a
business will
need to
understand:
• The income
levels of
targeted
customers
• Whether or
not the
customers
can afford
the product
Example:
family car
versus sports
cars

Price of
competitor
products

Research of
similar products
currently on the
market will
enable a
business to sell
their products at
a lower price
and attract
customers away
from
competitors.
Remember the
price needs to
be high enough
to make a profit

Cost of production

A business neds to
make sure that the
costs involved when
making the product
are covered when
pricing the product
for sale. Otherwise,
they will make a loss.
Example, if it costs
49p to make a
product and you
charge 99p, a profit
of 50p will be made
each time the
product is sold.

Key Term

Pricing strategies
Type of strategy

Advantages

Competitive pricing: this is
when a business sets the
price of the product which is
similar to their direct
competitors

• Will attract new
customers to the business
and retain existing
customers
• Competitors sales could
decrease as they may
not be able to compete
with the low prices

Psychological pricing:
aimed at customers who like
a bargain by setting a price
for a product that appeals
to customers because of the
value for money that it
appears to show
Example: £299 instead of
£300

Could attract new
customers which would
increase revenue and
profit for the business.
Items could be sold for a
little less than their actual
value
Attracts customers as the
price appears to be a
good deal

•
•

Price skimming: A business
can charge a higher price
due to a lack of
competitors. Aimed at
customers who like to have
the lasted product

High profits can be
achieved by a business
when there is no
competition in the same
market
• High prices give an
impression of a good
quality product.
•

Price penetration: often
used when a product
launches, where a low price
is set first to attract new
customers and they
gradually increased.

Achieves high sales for
the duration of the offer.
• Attracts customers to the
product because of the
price
• Increase market share
•

Businesses must think of
other ways to attract
customers, not just price.
Profit could be low as the
price may only cover the
production costs of the
product

•
•

•

Example: Apple Iphone

Pricing Strategies - various methods that a
business uses to attract customers to a
particular product by changing the regular
price to one that is often cheaper to gain an
edge against their competitors

Disadvantages

•

•
•
•

• If customers are
purchasing online, the
price may appear to be
good value, but when
shipping costs are added,
the purchase could be
abandoned.
Most people are aware of
this strategy so may not
be convinced that it is a
good deal.

Competitors can produce
a similar products for a
cheaper price
Customers may be put off
by a higher price, as not
value for money.
Some customers may not
be able to afford the new
product.
Profit margins will be
reduced during the offer
period.
• Not all products will suit
this pricing method, such
as sort-term fashions.
•
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LEARNING OUTCOME 4: Attracting and retaining customers
•

Key Term
Advertising –how a business promotes the
products and services that it sells to its
customers using a variety of different ways
depending on the budget they have to spent.

Learning Aim 4.3: Types of advertising methods and the appropriateness of each

Businesses will use a variety of different method of advertising to inform customers of the different
products that they are selling and to persuade them to purchase their products.

Leaflets

Often used by small businesses to target customers in the
local area – for example, menus at fast food take-away

Advantages
Easy and cheap to produce
Inform customers about their
products
• Can target specific local areas
• Large or small distribution
• Attractive and eye catching
•
•

Websites

•
•

Disadvantages

Can increase sales by ordering
directly from the business
• Can target customer for special
offers
• Pay to put adverts on search
engine results pages and for pop
ups.
• International customers
•

•
•
•

•
•

Customers who do not have
internet access will not be
informed about products.
Customer feedback could be
negative
Customer details or company
data could be hacked

Usually issued on a weekly or monthly basis and are
aimed at a specific target market

Advantages
They often compliment the
content of the magazine
Readers tend to keep magazines
longer than newspapers
Magazines will be given to others

•

Are often discarded once read
Are a form of junk mail, which
may not be read by customers
May be of poor quality, giving a
poor impression of the business
• Poor impact of sales.

Website inform customers of the products they sell and
allow purchasing online

Advantages

Magazines

Advantages

Disadvantages

Local radio adverts are cheap and
easy to produce
• Local radio adverts target a specific
geographical audience
• Music and words can grab the
attention of the listener
• National and international radio
stations have a wide audience
• ‘listen again’ enables listeners to hear
a specific radio show again, including
the adverts.

Peak listening times between 7-9am
and 5-7pm will often be more
expensive due to the increase in
listeners.
• The radio is often a background sound
so some may not hear the adverts
• ‘listen again radio shows have an
expiry date – normally 7 days.

Disadvantages
•

Disadvantages
•
•

Adverts can be very expensive in
specialist magazines
They contain lots of other adverts,
so businesses need to make sure
their advert stands out.

Radio reaches local, national and worldwide audiences,
therefore the adverts could be heard by a large audience,
depending on the radio station

Radio

•

•

Social media is a useful method of informing users of new
or existing product offers.

Social Media

Advantages
•
•
•

Users can access the material often
A cheap method of advertising
Fast communication with customers
• Proven to increase sales
• Could generate international
customers.

Newspapers

Disadvantages
Information needs to be update
frequently
• Customers must be social media savvy
• Limited to a specific age group of
customers
• Resources for monitoring is needed
daily
•

Adverts appear in various sizes, colours and shapes. Can be
placed daily or weekly. Free and local papers are cheap

Advantages

Disadvantages

• Specific target groups per paper.
• Free or low cost for local papers
• Middle ages/ older target market
• National papers have wide audience

Newspaper reading has fallen in the
last 10 years.
• National papers are more expensive
• Younger readers are less likely to read.
•
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LEARNING OUTCOME 4: Attracting and retaining customers
• Learning Aim 4.4: Sales promotion techniques
Discounts are a good way to get
customers to notice a product,
such as:
Why a business reduces the price
of a product for example 10% off
After a seasonal period has
ended, further discounts could be
offered which would be good for
customers but not for profits

Competitions can general sales, if
the prizes are something the
customer wants to try and win.
Usually appear on the side of
packaging.

Buy one get one free
(BOGOF)is where a
customer purchases one
product at normal price
and then gets another
for free, making the
value to the customer
greater.

Point of sale advertising is when
customers go to the checkout to
pay for items and the advertising
of other items entices the
customer to purchase an extra
item.
Example: supermarkets which
confectionary items

Advantages

Disadvantages

Products are
noticed more by
new customers
which would
generate more
sales in the long
term.

Profit made on the
item is reduced
during the
promotion.

Advantages

Disadvantages

Competitions have
been around for
many years and
can be a way of
gaining new
customers.

Often people do
not see the
competitions on the
packaging or may
not be interest in
the prize.

Advantages

Disadvantages

Businesses use this
strategy to generate
more sales of a
product to sell off old
stock or if they are
going to rebrand a
product with new
packaging

The products profit
margins are reduced
as a result of this
promotion method

Advantages

Disadvantages

Impulse purchases
are made by
customers and the
products are easily
accessible for
customers

It can encourage
customers to buy
unhealthy food
choices and
generate bad
publicity for a
business.

Key Term
Sales Promotion – offers that a business
promotes to encourage more sales for their
business.

Free gifts can provide
an incentive for a
customer to purchase
a particular product
compared to a
competitor. For
example a free toy,
quiz book or shower
gel.

Product Trials is when
business want the
views of customers
about a new product
For example taste
testing

Loyalty schemes are
popular with
supermarkets.
Customer collect
points which can be
exchanged at a later
date for other goods.

Advantages

Disadvantages

Free gifts can
increase sales and
profits at the time of
the of the offer for
the business.

Customers may
expect to receive a
gift every time they
make a purchase
and there is a time
limit for the
promotion before
returning to normal
offering,

Advantages

Disadvantages

Instant feedback is
gained from
customers
New sales can be
generated
increasing business
sales

If the product is not
liked, money will
have been wasted
on producing it.
There may be
regional variation

Advantages

Disadvantages

Encourages repeat
customer for the
business
Market research
can monitor
shopping habits
Special offers can
be targeted to
specific customers.

Customers may not
be interest in a
loyalty scheme
Customers may
forget their loyalty
card, missing out on
gaining points
Loyalty cards are
not as popular as
they once were.
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LEARNING OUTCOME 4: Attracting and retaining customers
•

Learning Aim 4.5: How customer service attracts and retains customers

Product Knowledge
Customer service is not just about making sales but retaining
customers. Businesses do this by linking these three methods together
Having good
product
knowledge

New Product

Engage with
customers

Provide after
sales services

Key Terms
Customer service – a key functional area
which deals with a variety of different needs
and questions from customers, before, during
and after sales have been completed.
Retaining customers – methods adopted to
encourage customers to return to the business
to purchase more products in the future.
Product Knowledge – is a detailed
understanding of the product that a business
sells.

Customer Engagement

Features of

Customer engagement means that staff needs to:
• Have good listening skills
• Be patient to understand the customers’ needs
and wants
• Know the customer requirements
• Have good product knowledge
• Have excellent personal presentation
• Remain professional at all times

Special offers
Prices of
product
Specification of
product

After-sales service
Good Knowledge
= customers are
likely to return to
the business
because of
positive customer
service

Bad Knowledge =
repeat sales are
not guaranteed

After-sales service will be used by customers if there is an
issue with the product that they have purchased.
Businesses hire staff to deal with issues such as deliveries,
faulty products, damaged goods, exchanges or advice on
how to used the product.
It is important that they staff are trained to:
• Deal with angry or upset customers
• Resolve an individuals issue
They must remain helpful, friendly, calm and professional at
all times
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RO64 – Enterprise and Marketing Concepts
• LO5: Understanding factors for consideration when starting
up a business
There are several different types of business ownership. In this
section, we will learn about what
these are, the main features, the responsibilities of the owners and
how the type of ownership
usually relates to the size and scale of the business.

Limited Company
A limited company is a business owned by shareholders and run
on a day-to-day basis by directors

•

OWNERSHIP FOR BUSINESS
START-UPS
The Private Sector

The private sector includes businesses that are owned by
private individuals. Business in the private sector include:
• Sole Traders
• Partnerships
• Private limited companies (LTD)
• Public limited companies (PLC)

The Public Sector

Private Limited Company (LTD)

Public Limited Company (PLC)

The public sector is made up of::
• Central government
• Local government
• Business that are owned by the government – Post office

Both LTD and PLC have the same advantages and disadvantages
Advantages
•
•
•

Each Shareholder has
limited liability
Easier to raise finance
It is easier for the business
to borrow money

Disadvantages
•
•
•

Expensive to set up
Less control over the
company
The company must pay an
annual fee and product
yearly documents

The main difference between a LTD and a PLC is that in a private
limited company the shares are not offered for sale to the general
public where as in a public limited company they are!

Unlimited Liability
The owners of the business are personally responsible for the
debts of that business. This
applies to sole traders and partnerships.

Limited Liability
The owners of the business are NOT personally responsible for
the debts of that business.
If the business goes bankrupt the owners are not personally
liable.
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•

• LO5: Understanding factors for consideration when starting
up a business

OWNERSHIP FOR BUSINESS
START-UPS

Sole trade

Partnership

Franchise

An individual person owns a business.
unlimited liability

Two or more people own a business.
unlimited liability

A franchise is when one business, the
franchisor.

They can employ other people. Some
examples include – hairdressers, plumbers
or electricians.

Jointly responsible for the business. Some
examples are solicitors, small restaurants,
dentists, vets

Gives permission to an entrepreneur,
the franchisee, to set up a business using its
brand name and its products.

Advantages
•
•
•
•

Shared responsibility
Shared workload
Partner – brings different skills
and attributes
More capital – investment
from different partners

Disadvantages
•
•
•
•

Growth slow – due to
amount of money available
Limited amount of work one
person can do
Long working hours (hard to
take holidays
Unlimited liability – must pay
for all debts

Advantages
•
•
•
•

Easy to set up with low cost
Decide what happens to
the profit
Choose their own working
hours and holidays
Limited legal requirements in
relation to accounting

Disadvantages
•
•
•
•

Cannot make a decision
without all partners agreeing
– time consuming
Problems agreeing can lead
to disagreements and
conflict
Share profits
Partners reputation affects
business

The franchisee:
• Pays a start-up cost – this covers equipment and
sometimes a premises.
• Pays a royalty each year – this is a percentage of the
revenue earned.
• Must follow the rules laid down by the franchisor.

The franchisor:
• Provides equipment and resources
• Provides training

Advantages
•
•
•

Easier to raise finance as the brand is well known
Support and training is offered
Easier to gain customers as brand is already established

Disadvantages
•
•

Rigid rules to be followed
Start-up costs and operating fees are expensive
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• LO5: Understanding factors for consideration when starting
up a business

When starting and setting up a new
business, it is vital that the owner is
able to secure the capital (finance
or money) required to fund the
businesses.

Source of Finance

•

SOURCE OF CAPTIAL FOR
BUSINESS START-UPS

The appropriateness of each source of finance will depend on a
number of factors:
• Purpose – what does the business require the money for?
• Time period – how long does the business need the money for
• Amount – how much money is required?
• Type of business – the size and ownership of the business will
affect the type of finance that is available.

Description

Bank Loan

An amount of money is borrowed from the bank, then repaid (with interest) over a set
period of time

Crowd funding

Groups of investors that join together to offer funding to a business

Small Business Grant

Money given to the business by the government or charity Used to help finance new
projects – especially those that create new jobs

Business Angel

Finance invested in small, risky business e.g. new business start-ups by experienced and
wealthy entrepreneurs

Owners Savings

Money put into the business by the owner
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up a business
Source of Finance

Advantages

•

SOURCE OF CAPTIAL FOR
BUSINESS START-UPS
Disadvantages

Borrow money from
friends / family

•
•

May charge little or no interest
Do not have to provide security

Could lead to disputes between family
members and friends
• May not be able to lend large amounts

Own savings

•

Does not have to be paid back

There may be a limit to the amount of
money
which can be invested

Crowd funding

•

It can be a fast way to raise finance with no
upfront fees
Can be a valuable form of marketing and result in
media attention

If the target is not reached, all the money
will
have to be paid back
• Someone can steal your idea if it is not
protected

•

Small business grants

•
•
•

Does not have to be paid back
Do not need to lose control of your
Business

there may be strict rules and not every
business is eligible

Bank Loans

•
•
•
•

The repayments can be spread out
over a long period of time
Access to larger amounts of
finance

Must be paid back with interest
• Lender may require security for the loan

Business angels

•
•
•
•
•

BA have lots of experience which
helps with decision making
Can bring in large amounts of
finance
No repayments or interest

the owners lose a certain percentage of
the
business
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LO5: Understanding factors for consideration when starting up
a business

What should a business plan include?
A simple description of the business or idea
Business aims and objectives – the goals the business
would like to achieve
Key business targets – goals that need to be met
Business strategies – long term plan of action
Plans and forecasts – demonstrates how the business will
operate e.g.

•

THE IMPORTACE OF A
BUSINESS PLAN

Importance of cash flow?
If a business runs out of cash, it will not be able to pay for its
workers or stock. If this happens, the business is then classed
as insolvent. The owners will either have to raise additional
money or close the business.
To prevent this from happening, a business will carefully
monitor its cash flow to ensure it has sufficient money to pay
its liabilities. The business will often plan ahead by preparing
a cash flow forecast.

What is a purpose of a business plan?
1. It helps the business to manage its cash flow –
breakeven analysis, profit forecasts – how much to
spend on, where to spend money on, when to
spend money
2. It explains a business idea to others – you can
show a business plan to a bank to help get a bank
loan
3. It measures progress towards goals – e.g. time
scales, sales forecasts, when will we the business get
money back
4. It helps to identify potential problems – e.g. any
financial shortages
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LEARNING OUTCOME 6:
•

Learning Aim 6.1 The purpose of each of the functional activities that may
be needed in a new business and the main activities of each functional
area
Key Terms

Functional Areas

Marketing
Identifies the needs and
wants of their customers.
Develop products that
customers would want to
purchase

Finance
Manage all the finances
for the business and
record and report on
financial performance.

Human Resources (HR)
Responsible for managing
individuals work for the
business.

Operations
Organise and cost how
the products will be
processed, made and
delivered to their
customers.

Functional activitiesThe range of tasks that each
functional area will complete
within their area of specialism.

Marketing
Responsible for completing market research,
developing the 4p's, understanding and
services that the business produces. This is
sometimes known as the marketing mix.
Satisfying the needs and wants of the
business' customers

Functional areas
The different sections of
a business which are divided
into different areas of expertise.

Finance
Responsible forall things finance related.
• Paying employees
 Making and receiving payments
 Recording financial transactions
 Preparing annual financial accounts
including statement of financial position
and income statement
 Cashflow forecasts and financial
performance
Human Resources (HR)
HR recruit and select employees what will
work for the business. They manage the
performance of the employees and ensure
that health and safety and employment
legislation is complied with.
Focus: Training, Health, Employment
(legislation) Safety, Recruitment,
Performance
Operations
Responsible for managing the production
processes (logistics). They plan this process
making sure that they have:
• All the necessary raw materials
• Working machinery
• Staff to operate equipment
• Quality control (ensuring the finished
products meets the standards that are
expected)

4P's-stands for Product, Price
The different sections of
a business which are divided
into different areas of expertise.
Logistics
How a business manages the
production of their product from
manufacture to point of sale

Quality control
Ensuring the finished product
meets the standards that are
expected
In a small business, come of the tasks may be completed by one
or two people. In a larger business, they will have many people
working within each functional area due to the size of the
business.
Advantages of having a
small business
•
•

Staffing costs are
small
Communication is
often much easier if
information needs to
be sought

Disadvantages of having a small
business




may not have the knowledge
all skills to complete all the tasks
well
Vital mistakes could be made
Mistakes can cost the business
their reputation or financial
fines, for example if bills are not
paid in time.

125

Year 10 – Computer Science – 1.4 Wired & Wireless Networks
Network
A collection of computers connected together.

LAN
Network over a local geographical area (eg School)
LAN has its own infrastructure of cabling and network hardware due to distance
and practicalities

Possible Careers
• Network Manager
• IT technician
• Security Engineer
• Teaching

WAN
Network over a large geographical area (eg WWW)

WAN uses external hardware and external infrastructure e.g. use of satellite,
phone lines or The Internet.

Hardware
Hub – used to connect multiple devices to the network. Now obsolete (use
Switch)

Advantages
•
•
•
•

Share Internet Connection
Share Peripherals
Share files
Sends Emails

Dis-Advantages
• Risks of Viruses and Hacking
• Expensive Hardware
• Specialist staff often needed (eg Network Manager)

Switch – connecting computers and other network capable devices together
to form a network.
NIC (Network Interface Card/controller) – Internal hardware allows a device
to be connected to a network. Use for wired and wireless networks
Transmission Media – What is used to transmit data across a network –.
Wired - Ethernet cable (CAT 5e and CAT 6 twisted pair). A networking
standard. Coaxial cable , an older standard or Fibre optic very fast but more
expensive.
Wireless – Radio and microwaves to transmit data e.g. Wi-Fi is the standard
for for networks – uses two radio frequencies 2.4ghz and 5 ghz
Wireless Access Points – for wireless networks – allows devices to connect to
a network wirelessly
Server – A computer that holds data to be shared with other computers. A
web server stores and shares websites. Servers require server software.
Router– Connects Server to Internet and transmits data (as packets)
between networks
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Year 10 – Computer Science – 1.4 Wired & Wireless Networks
Peer To Peer
No single provider is responsible for being the server. Each computer stores files and acts as a
server. Each computer has equal responsibility for providing data.

Client Server
The client-server model is the relationship between two computers in which one, the client,
makes a service request from another, the server. For example, websites are stored on web
servers. A web browser is the client which makes a request to the server, and the server
sends the website to the browser.

INTERNET
A global network of computers that any computer can join.
It is a network between many Networks (ie WAN).
World Wide Web (WWW)
A collection of websites that are hosted on web servers and accessed through the
http protocol.
URL
Uniform Resource Locator are the addresses used to access the web servers
DNS
Domain Name Server – Holds all the addresses of the web pages and translates
the websites domain name in to its IP addresses. Constantly updated by other
DNS servers
HOST
When a business uses its servers to store files of another organisation
e.g. hosting websites or hosting cloud storage

Cloud
Uses the internet to store files and application
PROS: Users can access files from any connected device
Easy to increase how much storage is available.
No expensive hardware to store data
No IT staff to manage hardware
Cloud Host provides the security and back ups for you
Software will be updated automatically
CONS: Need connection to internet to access files
Dependent on Host for security and back ups
Data in cloud can be vulnerable to hackers
Unclear who has ownership over cloud data
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Subscriptions fees for could storage and software may be expensive
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Virtual Networks
Entirely software based
Created by partitioning off some of a physical networks bandwidth to form a
separate network
PROS:
You can have several virtual networks on the same physical network
They share the same hardware – so VN can be more efficient that standard
physical networks
Each VN has own security including own firewall
Can only be accessed by using certain software or login information
Used to send data securely over a large network like WAN or internet e.g. VPN
(virtual Private Network ) can be used to send data securely between home and
office or two different offices or students access files from home
CONS:
Design can be complex and requires expertise to set it up – costly
Needs managing – costly
Tighten up security if wireless devices are connected to it

Remember: these can
be good or not so good
factors

Factors that affect the performance of
Networks
Bandwidth – the amount of data that can be transferred over a
given time. Greater bandwidth = better network can perform.
If more people are using bandwidth on a network this can cause
congestion and slow the network down.
How to solve: You could limit the bandwidth available to different
users on the network address
Wired Connections – generally faster and more reliable than
wireless
Fibre optic cables = better performance than copper cables
Wireless performances depends of signal quality – Physical objects
suhc as thick walls and interference from other devices can affect
the network
Choice of hardware and network topology can also have an affect
on the performance
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Year 10 – Computer Science – 1.5 Network
Topologies, protocols & layers
WiFi - WiFi is Wireless Fidelity – The standard

for wireless data

Encryption
Encryption is a method of scrambling data with a key code which
makes no sense.
In order to read the data the user is required to decrypt the data
using the key.

transmission
•

- radio waves are used to transmit data packets without the need for
wires.
• This method is slower and more vulnerable to attack but it removes the need for
cabling and networks
• This means that it can be set up in remote locations such as in vehicles, in parks or on
planes etc.

Frequency & Channels
•
•
•
•
•

Wi-Fi uses radio waves to transmit data.
To set up you need a WAP (Wireless access point) this allows other devices to
be connected to the network
Hotspots areNOT WAP’s – A hotspot is a LOCATION on where you can access a
WAP
Wi-Fi uses two radio frequency band 2.4 Ghz and 5Ghz
The bands are split in to CHANNELS that cover a small range. The Channels
overlap
To avoid problems only certain channels that are spread apart tend to be used

•

When you are using a secure site for example your bank,
or purchasing on Amazon, encryption applied to keep your
details safe:

•

The encryption method used is called 'SSL' (Secure Socket
Layer).

•

A site that uses SSL is shown in the URL by https and a
padlock

Wireless encryption helps secure Wi-fi networks
WEP (Wired Equivalent Privacy) – original encryption protocol
- offers same level of security as wired network – hence the
name CON: Can be easily broken has many flaws
WPA – improves authentication – was developed due to WEP
weaknesses. Provides better security to VPN and home
networks
WPA2 – 2nd version of wPA – even stronger wireless encryption
- WPA2 is the safer and simpler choice to have as it has more
advanced encryption algorithms. CON: Can in theory slow
networks performance down so ome people prefer WPA
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Topologies, protocols & layers

Topology
The layout of a network

Mesh
Relatively new topology
Decentralised - Where some or all of the workstations or other devices are connected directly to each of other. Most

are usually connected to the node that they exchange the most data with.

Advantage
No single point where it can fail
If one device fails then the data is sent along a different route to its target
Disadvantage
Very expensive – a lot of wire is needed to connect devices together BUT can overcome this by using
wireless technology
down.

Star
Each device on the network has its own cable that connects to a switch or server. It is centralised.
Central switch or server allows many devices to be connected to it
Advantage
very reliable – if one cable or device fails, then all the others will continue to work
high performing as no data collisions can occur
Simple to add more devices to network
Better performance – all data sent to central device so all devices can transmit data at once
Disadvantage
expensive to install as this type of network uses the most cable, and network cable is expensive
if a hub or switch fails, all the devices connected to it will have no network connection
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Packets and packet switching
Data is sent in packets
Think of a photo being broken up in to tiny bits (packets) each bit is sent across the network and then re-assembled at the end point.
Every packet has a header – contains destination address (Where its going) Source address (where it from), the packet number ( so it can be
assembled in the right order at the end point) and a check digit ( to validate that it hasn’t been corrupted)

Packet switching
•

Used by routers to direct packets on the internet and other IP networks
•

•

Each router reads the packet header and decides which way to send the packet

•
•
•
•

•

sending device splits the data in to packets

depends on network traffic so each packet can take different routes
Route blocked? then the packer can be re-directed using a different route

The receiving device checks the packet numbers and puts them in the right order

Some packets may go missing - so the receiving device will send a ‘time out’ message to
the sending device and ask it to send again
• It is then re-assembled
Packet switching is efficient because there are so many possible routes it can take even
if there is heavy traffic
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Topologies, protocols & layers

Protocol
Set of rules for how devices communicate and
how data is transmitted across a network
IP Addresses

MAC Addresses
Every device needs a unique identifier so it
can be found on a network
MAC addresses are assigned to all network
devices
They are unique and cannot be changed
They use 48 or 64 bit binary numbers as a
hexadecimal number
e.g. 98-81-55-cd-f2-2f
MAC addresses mainly used by Ethernet
protocol on LANs. LAN switches read the
addresses and e them to direct data to the
right device

Internet protocol addressees
Used when sending data between TCP/IP networks (e.g internet)
These are not linked tO hardware (like MAC are)
They are assigned either manually (static) or automatically (dynamic) before the device
can access the network
Static IP’s – permanent – used to connect printers to LAN or for hosting websites on
internet. Can be expensive
Dynamic – Assigned to the device by the network server, so your device may have a
different IP address every time you log on to a network.
ISP’s (internet service providers) use these as they are more cost effective and can be reused.
An IP address is a 32 bit or 128 bit binary number it is converted in to Hex
Eg. 37.153.62.136
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Year 10 – Computer Science – 1.5 Network
Topologies, protocols & layers
IP

Protocol
Set of rules for how devices communicate and
how data is transmitted across a network

Internet Protocol

identifies the location of a device on the internet and routes the
packets from the sender to the receivers device

Transmission Control Protocol

defines how packets are broken up and put back together at the
other end and also checks for errors

HTTP

Hypertext Transfer Protocol

work behind the scenes to handle the loading of web pages

HTTPS

Hypertext Transfer Protocol Secure

loads webpages in a more secure manor by encrypting it

File Transfer Protocol

uses to mover files from a client to a server and vice versa

Simple Mail Transfer Protocol

pushes outgoing email to a server

Post Office Protocol v3

downloads Emails from server then deleted off server

Internet Mail Access Protocol

downloads Emails from server then leaves them on server

TCP

FTP

SMTP
POP/POP3

IMAP
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Topologies, protocols & layers

Layers
A group of protocols which have similar
functions

Layers
Self contained – protocols in each layer do their job – don’t need to know what is happening in other layers
Each layer serves the alyer above it e.g. when you send an email (on layer 4) it triggers actions in layer 3,
which riggers actions in layer all the way to layer 1.
Data can only be passed to adjacent layers e.g. layer 2 to layer 1 and 3 but layer 1 only pass to layer 2

Why use layers? Breaks down communication in to manageable chunks
Layers are self contained – can be changed without other layers being affected
The protocols for each layer forces companies to make compatible, universal hardware and software so different
brands will work with each other and in the same way
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- Attacks come in different forms
- Passive Attack – monitoring data travelling and
intercepts sensitive data
- Active attack – attacks a system with malware or
other such things – they are more easily detected
- Insider attack – someone in company exploits
their network access to steal info
- Brute force attack – used to gain info by cracking
passwords through trial and error. These use
automated software to produce 100’s of likely
password combinations
- DOS (denial of service attack) where hacker tries
to stop users from accessing part of a network or
website. They flood the network with useless
traffic making it slow or inaccessible for other
users
- Forms of attack
- Passive vs. Active
- Threats posed to networks (how each is carried
out // suitable examples):
- Malware
- Phishing
- Social engineering (people as the weak
point in secure systems)
- Brute force attacks
- Denial of service attacks
- Data interception and theft
- The concept of SQL injection
- Poor network policy.

Possible Careers
• White hacker
• MI5 (GCHQ)
• Security Engineer
• Teaching

Network security threats
Malware – Malicious software installed on
someone's device without their knowledge or
consent.

Typical actions of malware:
Delete/modify files
Scareware – tells user PC is infected with lots of
viruses – to pay for problem to be fixed
Locking files – ransomware – pay to get files back
Spyware – secretly monitors actions and sends
info to hacker
Rootkits - alter permissions given hackers admin
level access to devices
Backdoor – holes in someone's security leaving
them open to future attacks

Malware can access your device in different
ways
Viruses – in attachments, or .exe files activated
when opened
Worms – self replicating viruses - spread quickly
Trojans – malware disguised as legitimate software
users install them not realizing they have hidden
purpose
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- People as the weak point in secure systems

- Social engineering - is a way of gaining sensitive info or
illegal access to networks by influencing people, usually
employees of large companies
- Phishing – another type of social engineering – criminals
send emails or texts to people pretending to be well
known business. They request uses update their details ,
when users do this the criminals use the details on the
users account e.g. bank details
- SQL Injections – give criminals easy access to insecure
data
- Many companies use databases to store information
- SQL is the main language used to create databases
- SQL injections are pieces of SQL typed in to a websites
input box which can then reveal sensitive information

- Poor network policy
A GOOD policy will:
• Regular test the network to fix weaknesses
• Use Passwords to prevent unauthorized people
• Enforce user access levels
• Install anti-malware and firewall software to prevent and
destroy malicious software attacks
NOT HAVING THIS IN PLACE LEAVES A NETWORK
VULNERABLE TO ATTACKS

- Identifying and preventing
vulnerabilities:
- Penetration testing – simulates potential
attacks to identify weaknesses
- Network forensics - investigate to find
the cause of attacks
- Network policies – regular test for
weaknesses, set passwords and access
levels
- Anti-malware software - find and stop
malware from damaging network and
devices
- Firewalls - monitors and controls
incoming and outgoing network traffic
based on predetermined security rules
- User access levels – control which part of
network different groups of uses have e.g
staff drives and student drives at school
- Passwords – prevent unauthorized users
accessing the network
- Encryption – data is translated in to code
so only someone with correct key can
access it.
- Symmetric - same keys are used to
encrypt (cipher text) and decrypt
(plain text)
- A-Symmetric – where the keys
come in pairs, uses two keys to
136
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Keyword

BTEC Performing Arts – Component 1 – Exploring the Performing Arts- Learning Aim A

Practitioner

Style

Key Stylistic Features

Bertolt
Brecht

Epic
Theatre

Alienation:
Using sing, placards, pitch and pace to make the audience distance from the action on
stage.
Gestus:
To give a character a clear and over exaggerated gesture they must use when they
come on stage
Political themes:
Brecht wanted the audience to think about the corruption of the world they live in.

Frantic
Assembly

Jerome
Robbins

Physical
theatre

Book
Musical

Chair Duets:
Using two chairs create a continuous string of movements.
Add emotion.
Add pace to speed up or slow down sections.
Hymn Hands:
Use hands to mirror what your partner is doing– or grab the hands or shoulders for effect.
Round-by-through:
Moving around the body.
Go through another actors’ arms to create a spiral effect.
Allegory for Romeo and Juliet: based on this story- however focusses on the love of a Jew
and a Catholic
Theme of Love:
The love Tony felt for Maria and Romeo for Juliet made them defy their families, their
friends and their social world. Their love is strong and forceful, so much so that it made
them revolt against the very world they revolved in and, sometimes, even against
themselves
Theme of Society:
Racial inequality Jets Vs Sharks= Jews vs Catholics
Gender Roles in the song “America” we see how men and women view America very
differently.

Definition

Book Musical

A musical where the music, lyrics
and script follow a well thought out
narrative.

Creative Intentions

The theme, issues within a play or
the style. Why did the director
choose each of these?

Epic Theatre

A form of didactic theatre where
the scenes are episodic and follow
no narrative. Often political.

Focus

Not laughing while you are on
stage and staying in character.

Genre

The style of a theatre.

Physical Theatre

a form of theatre which
emphasizes the use of physical
movement, as in dance and
mime, for expression.

Practitioner

A person who pioneered a style of
theatre.

Purpose

The reason a piece of theatre
exists. Example: to put across a
political message.
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Keyword

BTEC Performing Arts – Component 1 – Exploring the Performing Arts- Learning Aim B

Director

To have a vision for the production.
To be in charge of telling actors where to go and
what to do
To tell the other role holder on the production what
they need to do to bring your vision to life.

Choreographer

To design the movement for the show.
To teach the movement to the actors/ dancers
To the liaise with the director about their vision

Costume designer

To design the costumes for the actors.
To take accurate measurements or the actors.
To liaise with the director and ensure that costumes
are in line with the setting and time of the
production.

Set designer

To design the set for the show.
To build and paint any set required.
To liaise with the director about the context and
vision of the show.

Definition

Responsibilities

What someone in the theatre is
required to do. Director- have a
vision and tell the actors what to
do on stage.

Role

A job role within theatre: director,
actor, stage manager, lighting
designer etc.
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Keyword

BTEC Performing Arts – Component 2 – Developing Skills and Techniques in the Performing Arts

Articulation

Pronouncing the consonants and
vowels in your words clearly so you
can be understood.

Characterisation

Creating a believable character
on stage. Becoming the character.

Start with the first line.
While looking at it, repeat
it ten times.

Facial Expression

Showing your emotion through
your face.

Focus

Not laughing while you are on
stage and staying in character.

Cover up the line and
attempt to say it without
looking. If correct, move
to next step. If wrong,
start again.

Gesture

Using your hands to show the
audience where to look through
pointing, waving etc.

Line Memory Recall

A technique used to remember
lines. Repeat one line with the rest
covered up.

Then add the second line.
Say it ten times while
looking at it.

Mannerism

A movement which your
character would do without
thinking. Example: A twitch or
playing with hair.

Pace

The speed at which you say
something or do a movement to
convey the emotion of your
character.

Pause

To use your breath to create
suspense within a line or a key
moment.

Pitch

How high or low your voice is to
convey emotion.

Projection

Using a loud volume to make sure
you are heard.

Reaction

What did they say? How would
your character respond?

Vocal Tone

Showing emotion through
your voice.

Steps to a good monologue or
duologue.
Choose your monologue.
Can I play this character?
Can I use characterisation?
Is it 3-5 minutes?

Choose a style to perform in.
Naturalism, Epic, Physical Theatre

Take notes in workshop lessons to
add specific techniques to your
performance.
Use Line Memory Recall to learn your
lines

Take on feedback from teachers
and keep a verbal feedback log
to help with this.
Practice performing to peers
and family.

Definition

Steps to use Line Memory Recall.

Cover up the line and
attempt to say it without
looking. If correct, move
to next step. If wrong,
start again.
Repeat until all lines are
memorised.
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Keyword

BTEC Performing Arts – Component 3 – Responding to brief
Milestone 1- Ideas Log:
1. What is the concept and style of your performance?

Definition

Milestone 2- Skills Log:
1. What was your role in the group? (director, performer
etc)

Articulation

Pronouncing the consonants and
vowels in your words clearly so you
can be understood.

2. Which style did you choose? Why?

Characterisation

Creating a believable character
on stage. Becoming the character.

3. What resources do you think you will need to develop and
perform your performance?

3. Which techniques and skills did you choose? Why did
you choose them?

Facial Expression

Showing your emotion through
your face.

4. How do your ideas for the performance meet the brief ?
5. How has the work of Pantomime, Stanislavski, Frantic
Assembly or any other practitioners influenced your
performance?

4. What work have you done individually to help the
group? (research, rehearsal leading, choreographing
movement etc)

Focus

Not laughing while you are on
stage and staying in character.

Gesture

Using your hands to show the
audience where to look through
pointing, waving etc.

Line Memory Recall

A technique used to remember
lines. Repeat one line with the rest
covered up.

Mannerism

A movement which your
character would do without
thinking. Example: A twitch or
playing with hair.

Pace

The speed at which you say
something or do a movement to
convey the emotion of your
character.

Pause

To use your breath to create
suspense within a line or a key
moment.

Pitch

How high or low your voice is to
convey emotion.

Projection

Using a loud volume to make sure
you are heard.

Reaction

What did they say? How would
your character respond?

Vocal Tone

Showing emotion through
your voice.

2. What is your target audience and why did you decide on
this?

6. What ideas have you contributed to the performance
plan? Were these successful? Why?
7. How did you come up with the ideas you have
Milestone 3- Workshop Performance:
•

You must present your group workshop performance or
pitch/presentation to an invited audience.

•

The group workshop performance must be between 10
and 15 minutes long.

•

You will need to perform as part of a group and work well
together.

•

You will be assessed on your individual skills and
techniques, collaboration with others and
communication of creative ideas to the audience
through your role.

5. How did the resources you chose aid your
performance?
6. What would you change or improve?

Milestone 4- Evaluation Report:
1. How did the result of your performance meet the brief?
2. How did you process and ideas develop through this
project?
3. Was the outcome of the performance what you
wanted? What did the audience learn?
4. What were the key strengths of your group’s
performance?

5. What were the key strengths in your individual
performance?
6. What would you improve upon given the chance
again? Why would you change this? How would that
help your performance meet the brief?
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Section A

Section A

Design Brief:

Primary Research: involves the collection of data that does not yet exist.

A Design Brief is a short paragraph explaining the
situation you have been given and the problem
you need to solve.
• What is your problem?
• Can you find one that needs solving?
• How could you solve it?

Site Visit: Ask a shop or manufacturer questions about existing products
• What are the dimensions of products?
• How is it made?
• Whats popular?

Client:
A Client is a group or a single person you are
developing a new design or concept specifically
for to meet their needs.
• Gender specific
• Age specific
• Disabilities
• Sports person
• Adults
• Teenagers

Task Analysis
Analyse the NEA situation through a spider
diagram and list the following:
• Existing products
• Materials
• Finishes
• Function
• Function
• Client

Evaluate a product at first hand: See how it works and take it apart?
• How many components?
• Fixings?
• Materials?
• Dimensions?
Secondary Research: involves the collection of data that does not yet exist.
Existing Products:
• Find out information about parts
• Prices
• Features/Functions
• Reviews
• What can be improved?
Research Tools/processes and machinery:
Accurately manufacture your product, most efficient manufacturing process, safety
and what parts could they be applied for?
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Section A Research
Ethical Issues in design: issues around design
Social Issues: Communicate, Language, Understanding, Meanings.
Moral Issues: Health and Safety, Religious Views or Beliefs,
Environment/Sustainability.
Environment Issues: Possible Issues: Recycling, Renewable Energy, Materials,
Disposal.
Anthropometrics and Ergonomics: Data if the human body
• What are the 50th, 95th and 5th percentile of your client
• Specific body sizes to suit the products function
• Assess how a product interacts with the user.
Sustainability:
What does it mean?
To preserve resources, materials and processes for future generations.
Examples:
•
Recycled wood allows afforestation to occur
•
If you have to incinerate a material it causes Co2 emissions
•
Re-using electronic components saves on the processing of materials and
saves on wastage and energy.
6R’s

Section B: Design Specification
A list of points that have been developed from research
carried out that your design concept should meet t function
with your client effectively.
• Aesthetics: What colour is the product? What shape is the
product? What texture does the surface have? Does the
product look attractive?
• Cost: What is the retail cost (the price you would pay for it
in a shop)? How much do you think it would cost to make
the product?
• Customer/Client: Who might use the product? Who else,
might be affected by the product? What market is the
product aimed at?
• Environment: Are recycled materials used in the product?
How do you know? Could the materials used be recycled?
Are there alternative options which would be kinder to the
environment?)
• Safety: What safety issues have been considered when
the product was designed? Other safety issues which need
to be considered?
• Size: What size is the product? How long, wide and tall is
it? (Hint: use dimensions) Is the product comfortable to
use? Are its proportions appropriate for its use? How has
the designer considered human factors (ergonomics) in
the product’s design?
• Function: What will the product be used for? How does
the product have to perform? How is it tested? How well
does it work? What market or client quality standards
does the product meet?
• Material/Manufacturing: What materials or components is
the product made from? Which manufacturing processes
were used to make the product?
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Year 10 – BTEC Engineering Component 1 Learning Aim B
Design Sketching – CAD production for CAM

Design ideas – Presentations and annotations

CAD stands for Computer Aided Design,
whereas CAM stands
for Computer Aided Manufacture.
CAD is used for displaying and editing designs on the
computer. Calculations can often be made. CAM
uses a computer to control a manufacturing process.
CAD can be used for interior design work, such as
arranging furniture in a room. This can be viewed
from a number of different angles.
CAD

Keyword

Annotation means writing key information
alongside your work. It can help to record
your thoughts, keep your development
on track and let others know what you
have done and why

CAM

Precision

The depth of information that is included in the
data: how far the information is broken down

Recycling

The process of converting waste material into
other usable products

Reliability

Reliability depends on there being small
variations in data and that measurements and
within tolerance

Resistor

Electronic devices that restrict the flow of an
electric current

Permanent

Something intended to last unchanged
forever

Shear force

Arises from forces that act in opposite
directions

Sustainability

The ability of something to be maintained at a
specific level

Tensile

Something is capable of being stretched

Thermosetting
polymers

Materials that can be reshaped with the
application of heat

Tolerances

The allowable variations of a specified
dimensions, normally associated with
machining operations

Trouble
shooting

The identification and correction of faults and
problems

Vanishing
Point

Points on an imaginary horizon where all
projection lines in a perspective drawing and
drawn from.

Welding

Heating the surfaces of two objects to the
point of melting and then joining together

Producing initial design proposals

Design for manufacture - Making Skills

Designers use many techniques to create products
and solve problems. Design and development
involve creating working drawings and parts lists to
enable a third party to manufacture the design.
Making a model allows designers to visualise and
test how a product looks and performs in 3D and is
a great way of checking a product’s viability.

During the research stage, evaluating existing products
against performance criteria will aid in the writing of a refined brief and
specification. Below is an example of an evaluation that compares two
mobile phones

Performance
criteria

Mobile phone A

Mobile phone B

Cost

RRP £350.00

RRP £99.00

Breadboards are used in the early development of
electronic products.

Size

Length = 130 mm,
Width = 73 mm,
Thickness = 7 mm

Length = 90 mm,
Width = 65 mm,
Thickness = 11 mm

Prototypes can be full-size, working models of a
product, and are the next stage of development
after modelling.

Weight

77 g

86 g

Definition
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Year 10 – BTEC Engineering Component 1 Learning Aim B
Reviewing the creditability of design ideas

•
•
•

The design process – design to manufacture

Keyword

Definition

Annotations

Labels used by engineers to give information about
designs

Assembly

A process where engineers and machines assemble
a product in a specified sequence

Axis

The name of either the horizontal or the vertical line
that is used to show the scale of the graph or chart

Capacitors

Electronic devices that store electrical charge

CNC

CNC stands for 'computer numerical control’. A CNC
lathe is one that runs automatically

Compressible

When the volume of a liquid can change when
pressure is applied to it

Diodes

Electronic devices that can be used to allow
electrical charge to flow in only one direction

Ergonomics

The science associated with the design and
arrangement of equipment so that it is more
comfortable and safer for people to use

To do this, identify key considerations for your brief

Ferrous

Contain Iron. Typical types of ferrous metals include
mild steel, wrought iron and stainless steel.

It should include Aesthetic, Functional & Market
considerations
It also should include; materials, environmental
issues and performance

Galvanising

The process of providing a protective zinc coating of
steel. Products tend to be hot-dipped to provide the
coating

Integrity

The quality of having moral principles

Justification

The reason of evidence to support an idea or design

Logistics,

The organisation and implementation of an
operation, usually involving a lot of detail

Orientation

Orientation of an object is its direction or relative
position

Patent

The sole right of a person or company to make or sell
a product

Analyse existing products to see how successful they
have been and identify any areas in which they could
be improved
This avoids copying other designers' work - this is
called plagiarism
It identifies features or aspects of existing products that
could be improved,

Interpreting an engineering brief

Once you have decided on a basic design
problem you should expand on it to create your
brief.

CAD Drawings

When a computer aided design (CAD) drawing has
been made, a product can be shown from all angles
on screen, and colour, materials
and components can be quickly changed.

Generating final design solutions using 2D
drawing techniques and 3D models

Produce sketches to show initial ideas. In 2D design, this
might be thumbnail drawings showing rough layout ideas.
For 3D design, this might be perspective drawings, or
drawings of your ideas from different viewpoints.

174

Year 10 – Unit 2 – Hospitality and Catering in Action
AC 1.1 – Functions of Nutrients

AC 1.3 – Nutritional Deficiencies (-)

AC 1.3 Nutritional Excesses (+)

Carbohydrates provides the body with energy. There are two main types, complex and
simple. Complex carbohydrates give long lasting energy. These are found in foods such as
bread, pasta and cereals. Simple carbohydrates make blood sugar levels go up very quickly.
This provides a short burst of energy. These are found in sugary; foods such as cakes, jams and
sweets.

 Lack of energy/ tiredness
 Weight loss
 Severe weakness

Protein is needed for growth and to repair cells. Protein is made up of amino acids. Proteins
that are high in essential amino acids are called high biological value (HBV) proteins. These
are found in milk, cheese, fish, eggs, meat and soya beans. Proteins that are low in amino
acids are called low biological value (LBV) proteins. These are found in nuts, cereals and
pulses.







Fats are used by the body for energy. Fat also forms an insulating layer under your skin to
keep us warm and protect our organs, such as our kidneys. There are two main types of fat,
saturated and unsaturated. Foods such as meat, cheese and butter are high in saturated
fats. Foods such as seeds, fish and vegetable oils are high in unsaturated fats. We should eat
less saturated fats.

 Weight loss
 Bruising of the bones
 Lack of vitamin A, D, E and K








Fibre helps food to move through our bowels and prevent constipation. Foods such as
vegetables, wholemeal bread and beans are high in fibre.

 Constipation
 Bowel cancer

 Children feel full and so miss out
on other nutrients

Water is needed for lots of reasons, keeping our body at the right temperature, digesting
food, lubricating our bones and keeping us hydrated. Water is found in drinks, fruits and
vegetables.

 Dehydration
 Headaches
 Kidney stones

 Water intoxication

Vitamin A good vision, especially when it is dark. B group vitamins releasing energy from
carbohydrates. Vitamin C Fighting diseases and helping the body to absorb iron. Vitamin D
along with calcium, it helps our body make strong bones and teeth.

Vit A infected mucus membranes.
Vit B1 beriberi. Vit B2 sores.
Vit B3 pellagra, dementia, dermatitis. Vit B9
megaloblastic anaemia. Vit B12 pernicious
anaemia.
Vit C scurvy.
Vit D rickets (children), osteomalacia (adults)

Vit A night blindness.
Vit D kidney damage

Iron to make red blood cells to carry oxygen around the body. Calcium Along with vitamin D,
calcium helps make strong bones and teeth.

 Iron deficiency anaemia
 Calcium same as Vit D

Iron nausea, stomach pain.

Weak nails
Hair loss
Weakened immune system
Poor growth (children)
Food is nor digested properly

 Tooth decay (simple sugars)
 Raised blood sugar levels
 Weight gain

 Weight gain
 Strain on kidneys and liver

Weight gain
Type 2 diabetes
High blood pressure (adults)
High cholesterol (adults)
Heart disease (adults)
Organ failure
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Year 10 – Unit 2 – Hospitality and Catering in Action
AC 1.4 – Cooking Methods
Boiling – A liquid is heated to 100°C to cook foods like pasta, rice and potatoes. A quick and simple method of cooking that does not require any fat. Boiling makes the texture of food soft,
over boiling really soft. If boiling vegetables, B vitamins and vitamin C is lost during boiling. .
Steaming – Food is cooked from the steam of boiling water. Steaming food such as vegetables, fish and rice helps to preserve colour, texture and water soluble vitamins.
Baking – Food is cooked using the dry hot air of the oven. Foods that are baked such as cakes, pastries and biscuits cause the outer layers to turn brown and crisp.
Grilling – Dry heat is used to cook food at a very high temperature, it is fairly healthy because no fat is added, and fat drips out of the food as it cooks. Because the heat is so high the food
cooks quickly and browns the outside.
Stir-fry – Food is cooked in a wok with very little oil. This is a healthy method as food cooks quickly due to very small pieces of meat and vegetables, leading to crunchy and colourful
vegetables that have limited vitamin loss.
Roasting – Food is also cooked using dry heat in a hot oven. Fat is added to the outside of roasted food, causing the outside to go brown and crisp, while the inside stays moist.
Poaching – Food is cooked very gently in liquid that is below boiling point. Delicate foods such as meat, fish and eggs.

 Use seasonal
ingredients
 Use ingredients
from local
farmers and
markets
 Use ingredients
from rooftop
garden
 Use less plastic
Keyword







Cover pans
Use the correct size hob and pan
Cook different foods together
Don’t boil more water than you need
Use water carefully – bowls to wash

 Order in bulk to reduce packaging
 use FIFO to rotate stock
 Prepare the correct amount of
ingredients
 Use accurate portion control
Definition

Biodegradable

Decomposes naturally in the ground

Food miles

The distance food has travelled from field to
plate

 Recycle materials using recycling bins
 Use biodegradable packaging for
taking away food
 Give foods to charities
 Weigh ingredients accurately

AC 2.2 – Environmental Policy

An establishment requires an environmental
policy because :
1. It is the law
2. Saves the establishment money
3. Builds a good reputation
4. It saves energy, water and reduces waste
5. Reduced the harm to the environment






Fully load dishwashers
Fully load washing machines
Carry out maintenance checks
Turn equipment off
Use energy efficient equipment

 Recycle materials using recycling bins
 Use biodegradable packaging for
taking away food
 Give foods to charities
 Weigh ingredients accurately

 Reuse glass
bottles and
plastic
containers
 Reuse leftover
food for stock,
compost or
animal feed
 Use cardboard
for wet floors

Keyword

Definition

Recycle

Product is broken down and made into something new

FIFO

First In First Out
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Year 10 – Geography – Changing Cities – Mumbai, India (Major City in an Emerging Country)
Global Urbanisation
• Urbanisation around the world is increasing.
• Over the next 50 years, Africa is expected to
experience the most rapid urbanisation.
• Megacities (population over 10 million) are
mostly found in Asia.
Urbanisation in the UK
• Urbanisation is unequal across the UK.
• Historical factors led to urbanisation in northeastern cities as there was a large supply of
coal; the Industrial Revolution also meant
there were more jobs in factories in cities.
• Physical factors influence urbanisation – steep
land is harder to build on (e.g. northern
Scotland).
Mumbai’s Rapid Growth
• Population: 20m in 2014. Predicted to be
30m in 2021.
• Industry: now a global financial hub and
home to Bollywood.
• Birth rate is declining as women work.
• Life expectancy now higher as healthcare
improves.
Dharavi Slum (Informal Housing)
• Rapid growth has led to land being very
expensive.
• Cost of housing is high in Mumbai – led to 9m
people living in slums. 1m people live in
Dharavi.
• Dharavi slum is Asia’s 2nd largest slum.
Negatives of Dharavi
• Health issues. Diphtheria + typhoid spread.
• 1 toilet per 1, 4440 people.
• Poverty. Many live on less than $1 a day.
Positives of Dharavi
• Strong community, people help each other.
• Slum businesses create $40m for local
economy.
• 85% of people have a job in the slum.

Mumbai’s Location
• Coastal city in the west of India.
• Most populated in India with 18+million
• Good road + rail connections to all of India.
History
• Was a British colony called Bombay.
• City developed because of its textiles
industry, coastal location and its port.
• The CBD is the historic center of the city.
Quality of Life in Mumbai
• Urbanisation brings in migrants, they move
to the slums, e.g. Dharavi.
• Rapid increase in population has led to
huge unemployment.
• Richer people live in gated communities
because of the drug + crime problems in
the city.
• Rapid urbanisation has led to many
challenges: increased air pollution, strain
on education and housing, increased
water pollution.
Improving the Quality of Life in Mumbai
The Dharavi Slum Redevelopment Project
• $2bn development project planned for the
land Dharavi is built on.
• The people of Dharavi will be relocated to
apartment blocks so the land can be used
for gardens and shopping centres.
• The people do not want this as it will break
up their communities.
The people would prefer small improvements.
• Bottom up development
• Build green outdoor spaces for local people.
• Build clean water pumps and toilet blocks.
• Lok Seva Sangam (LSS) educating women
on sanitation and reducing diseases

Keyword

Definition

Bottom-up
strategies

Community-led, local strategies that put the needs
of the community first

Brownfield site

An area of land that has been built on before and
can be regenerated

Central Business
District

(CBD) The central area of a city where land-use is
dominated by departmental stores, specialist and
flag-ship industries, services and high-level retail

Comprehensive
Development
Areas
Conurbation
Core (frame)
Counterurbanisation
Decentralisation
Deindustrialisation

An area in the inner city where the whole urban
landscape was demolished before being rebuilt
on a planned basis
An area in which a number of existing urban areas
have merged into a single large urban area
The CBD is divided into the core (central) and
surrounding frame
The movement of people and employment away
from major cities to rural areas/smaller
settlements/more distant towns
The movement of people, factories, offices and
shops away from city centres to the edges of
urban areas (suburban locations)
The decline of industrial activity in a region or in an
economy

Ecological
footprint

The impact of a person or community on the
environment, expressed as the amount of land
required to sustain their use of natural resources.

Ethnicity

Belonging to a social group that has a common
national or cultural tradition.

Flag-ship store
Globalisation
Green belt

The most important store in that chain (usually the
biggest and proudest)
The process where there is an increasing
international global influence
A policy for controlling urban sprawl with a ring of
countryside

Greenfield site

An area of land that has not been built on before

Index of
multiple
deprivation

An index that measures the level of deprivation in
an area (eg: income/health)

Informal
settlement

An illegal, overcrowded urban area inhabited by
very poor people.
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Keyword

Year 10 – Geography – Changing Cities – Birmingham, United Kingdom (Major City in a Developed Country)
Birmingham’s Location
• City in the West Midlands, close to the M6,
M5 and M42.
History
• 1700s went from a small market town to
creating industries in jewellery and guns.
• 1830s – canals and railways were built. This
connected Birmingham to the country.
• Was an industrial city – secondary industry.
Today
• CBD – is redeveloped. Expensive land. Lots
of offices, theatres, hotels and shops
• Housing – tower blocks and terraced
housing in the inner city. Larger semi
detached housing in the suburbs.
Birmingham – Changes in the 1900s
• Urbanisation: happened in the
1800s because of the jobs in the
city.
1920s/30s
• Suburbanisation happened.
• Semi detached homes built with
greenery.
1970s - 1990
• Counter urbanisation happened.
• People left the city for a quieter
lifestyle in rural areas.
• People could afford cars – could
commute back into the city for
work.
After 1990
• Re – urbanisation happened.
• New apartments were built in the
city centre and old factories were
changed into apartments.
Population
• 1.1m people live in Birmingham.
• Birmingham is ethnically diverse.
42% from non – white backgrounds.

Migration
• Young people move into the city for work or for
university (there are 78,000 students in Birmingham).
• 1950s – migrants came from old colonies such as
India + Pakistan to work in transport and steel.
• 2000 – migrants came from eastern Europe to work.

Industry in Birmingham
• Secondary industries are now in decline.
• Factories are moving abroad because of cheaper
wages, land and better global transport.
• This has created unemployment and brownfield sites.

Deprivation in Birmingham
• Areas are deprived because of deindustrialisation.
• Sparkbrook: deprived area, high unemployment, poor
housing, health issues.
• Sutton Coldfield: wealthy area.
• Deprivation affects the quality of life – reduced access
to amenities.

Retail (Shopping) in Birmingham
• 1970s: decentralisation. Shops moved to the suburbs for space
and cheaper land (e.g. out of town retail parks such as Merry
Hill)
• 1980s onwards: CBD is redeveloped. The Mailbox has
expensive shops and restaurants in.
• The Bullring shopping center is built in 2003 to attract people
back into the city.
• Internet shopping is affecting the high streets in city centres.
Birmingham – trying to become sustainable
• Bus + cycle lanes are being built to reduce greenhouse emissions.
• The city is recycling 30% of waste. This is increasing.
• More schools are being built to improve education.
• Homes are built more energy efficient with insulation.

Definition

Migrate

The process of movement of people from one
area to another

Migration

The process of people permanently changing
their place of residence

National
migration

People migrating within a country for
permanent residency

Natural increase

The difference between the birth rate and
death rate

Pollution

The presence of contaminating and dangerous
materials in air/soil/water

Population
density

The number of people per square kilometre

Quality of life

The degree of well-being felt by people in an
area (jobs/wages/food/health)

Quaternary
industries

An industry that provides intellectual services
such as processing data

Rapid
development

When the rate of development in an area
exceeds the ability for the area to
adapt/change to meet the needs of its people

Rapid
urbanisation

When the edges of the urban area grow faster
than the urban centre

Re-urbanisation

The movement of people back towards the city
centres away from rural areas

Rural-urban
migration

The migration trend in developing countries
where people move from poor rural areas to
urban areas in search of a better quality of life

Site

The actual position of a settlement in terms of
geographical location

Situation

The location of a place relative to its
surroundings and other places

Suburban sprawl

The growth of the edges of an urban area,
normally into greenfield sites

Suburbanisation

The outward spread of an urban area, often at
a lower density (suburbs)

Sustainable
development

Development that meets the needs of now
without compromising the ability of future 178
generations to meet their own needs

Year 10 – History – Early Elizabethan England – Queen, Government and Religion 1558-1569

The situation of Elizabeth’s accession
• It was considered unnatural for women to rule
• Elizabeth was highly educated, charismatic but sometimes indecisive
• She was head of the government and made the decisions
• She needed the privy council, parliament, lord lieutenants and JPs to
rule effectively
• She faced threats from Scotland, France and Spain

The ‘settlement’ of religion

• Elizabeth was a Protestant queen but England was a not an entirely
Protestant country
• More Protestant areas were London, the South East and East Anglia
whereas Catholicism was strong in the North of England
• The religious settlement came in 3 parts – the Act of Supremacy, the Act
of Uniformity and the Royal Injunctions
• In some places the changing of the religious settlement was slow

• Catholic wanted Mary Queen of Scots to rule England

• There was some monitoring of religion but Elizabeth did not want it to be
too harsh

• The monarch decided the religion of England

• Elizabeth wanted a middle ground for religion

Challenges to the religious settlement

The problem of Mary Queen of Scots

• Challenges came from home and abroad

• Mary Queen of Scots (second cousin) is not Mary I (Elizabeth’s sister)

• The Catholic threat was limited until 1569

• Mary Queen of Scots was a Catholic

• Puritans challenged the use of crucifixes and vestments

• Mary Queen of Scots arrival in England was a huge problem

• Elizabeth sent troops and money to support Protestants in Scotland
(1560) and France (1562) but not the Dutch (1566)

• Mary had a strong claim to the throne after Elizabeth

• Relations with Spain became worse after the Dutch Revolt
• The Dutch Revolt caused concern as Spain sent the army to crush
the rebellion
• Elizabeth ordered the plundering of Spanish ships to make it hard for
them to remain in the Netherlands

• Mary became the focus at court due to a plot to marry the Duke of
Norfolk in 1569
• This plot was developed into a rebellion by English earls
• Elizabeth did not want to take action against Mary
• From 1568 Mary was kept in captivity
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Year 10 – History – Early Elizabethan England – Queen, Government and Religion 1558-1569

Key Word

Definition

Catholic

The Pope was in charge of the Catholic Church. It had lots of colour and decoration inside, clergy were not allowed
to marry, they had the mass and Bible in Latin

Protestant

Elizabeth I was in charge of the Protestant church. Churches were plainer, priests’ clothes (vestments) were plainer,
they had services/ Communion and the bible in English

Puritan

Extreme Protestants who wanted to purify the protestant church of anything Catholic that remained and make a
simpler church.

Act of Uniformity

Said what Prayer Book had to be used in church each week, that everyone must go to church and punishments
and fines for not attending.

Mass

Most important catholic service. The priest performed a miracle and turned bread and wine into the blood and
body of Jesus

Protestant Reformation

Changed the church from Catholic with the Pope to Protestant with the Monarch in charge.

Holy Communion

Protestant service /version of Mass where bread and wine are shared with those in church.

Act of Supremacy

Elizabeth is the head of the Church of England as well as the head of State

Nobles

Wealthy and powerful people, with lots of influence and help the monarch run the country.

Gentry

Land owners who were important in running local areas.

Merchants

Normally rich Businessmen in towns.

Yeoman

Farmers who owned land

Crucifix

A cross with a figure of Jesus on it, popular with Catholics

Legitimacy

Being recognised as a royal by being born when the mother and father were married
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Year 10 – History – Early Elizabethan England – Challenges to Elizabeth home and abroad 1569-1588

Plots and revolts at home
• The Revolt of the Northern Earls in 1569 was a serious rebellion focused on
overthrowing Elizabeth by the Catholics
• Elizabeth was excommunicated in 1570. This caused Catholics to have a
divided loyalty between Elizabeth and the Pope
• Plots against Elizabeth were encouraged by the Pope
• There were 3 major plots: Ridolfi (1571), Throckmorton (1583) and Babington
(1586) to put Mary Queen of Scots on the throne
• Mary Queen of Scots was executed in 1587
• Plots against Elizabeth failed because of Walsingham's spy network
• Catholic priests were smuggled into England to support Catholics

The outbreak of war
• Elizabeth promised to help the Dutch and signed the Treaty of
Nonsuch in 1585

Relations with Spain

• Relations with Spain worsened between 1569 and 1585
• Elizabeth’s foreign policy was defensive – she wanted to avoid war
• The Dutch Revolt led to Spanish armies being sent to the Netherlands. This
was seen as a threat to England
• England's support to the Dutch rebels was limited until 1585
• Elizabeth I used her friendship with France and mercenaries to help the Dutch
• Sir Francis Drake angered Spain by making gains in the New World

• Elizabeth frustrated her Privy Council by her hesitation to go war
• In 1584, Elizabeth control meant she could intervene in the Netherlands

The Armada

• The Armada was the Spanish fleet sent to invade England in 1588
• The English fleet set out from Plymouth and followed to Armada to Calais

• England’s intervention in the Netherlands was not very successful

• The Armada had problems with supplies and communication

• The Earl of Leicester did not have a good relationship with the Dutch
nor enough men or resources

• The English had faster ships that could fire more cannon balls from a
greater distance

• Elizabeth sent Sir Francis Drake to raid the Spanish New World
Settlements in 1585

• The Battle of Gravelines did substantial damage to the Armada

• In 1587, Drake delayed the launching of the Armada (known as the
singeing of the King of Spain’s beard)

• After Gravelines, the Armada headed North and lost thousands of men in
shipwrecks
• The defeat of the Armada boosted Elizabeth and England’s profile and
Protestantism in Europe
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Key Word

Definition

Armada

A large fleet of ships from Spain

Excommunicate

Expelling someone from the Roman Catholic Church

Jesuit

A type of priest that came from abroad to convert the English to Catholicism

The Pope

Head of the Catholic Church – lives in Rome

Propaganda

Spreading a one sided message as widely as possible

Recusancy

Deliberate non attendance at Church in Elizabeth’s time

Seminary

A type of priest who came from abroad to support English Catholics

Plunder

Attack and steal valuable items from enemy ships

The New World

America and the East – people were beginning to discover these areas

Foreign Policy

Laws that affect relations with other countries

Dutch Revolt

Where the Spanish attack the Netherlands for being Protestant and rebelling against the king

Privy Council

The small group of Elizabeth’s most trusted advisors

The Treaty of Nonsuch

A treaty where England promised financial aid to Netherlands to help their rebellion

The Battle of Gravelines

The battle where the English sailed fire ships into the Armada

182

Year 10 – History – Early Elizabethan England – Elizabethan society in the Age of Exploration 1558-1588

Education and Leisure

The problem of the poor

• Education expanded during Elizabeth I’s reign – however it was
mostly boys who received an education

• Poverty and vagabondage were seen as a growing problem in
Elizabethan England

• Most people in the Elizabethan times were illiterate

• The poor were divided into ‘idle’, ‘deserving’ and ‘impotent’

XX

• There was not much difference in the classroom education of girls
and boys but boys were more active outside of the classroom

• Population increase, laws about land (enclosure), disruption to trade
and inflation made the issue of poverty worse

• Every town had a grammar school by 1577

• Attitudes changed when unemployment was seen as a genuine issue

• Elizabethan past times were similar to modern ones but sport was
more violent

• Elizabeth I passed laws to help the poor

• The theatre was very popular and appealed to all classes of people –
many new theatres were built
• Protestantism led to many new plays being written

Exploration and voyages of discovery

• One involved giving people raw materials so they could make goods
and sell them
• Vagabonds faced harsh punishment but these were rarely enforced
• There were local initiatives to help the poor too – e.g. Ipswich

Raleigh and Virginia

• Trade was the driving force behind exploration

• Walter Raleigh attempted to set up a colony in Virginia twice

• Another reason was to challenge Spain’s position in the New World

• These attempts were a failure due to inexperience, the suitability of the
colonists and the relationship with the Native Indians

• New technology made it possible to undertake longer journeys and
increase accuracy of maps and navigation

• Conditions in Virginia were harsher than colonists expected

• The printing press enabled the reproduction of maps, navigation
manuals and accounts of exploration
• Drake’s circumnavigation of the globe started as a mission to attack
Spain and eventually led people to invest in exploration
• Nova Albion encouraged the English to attempt further colonisation
of North America

• Many of the 1585 colonists did not co-operate with each other
• The English were very dependant on the Native Indians in Virginia in order
to survive
• The local chief – Wingina did not trust the English and became hostile
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Key Word

Definition

Colony

Area of land owned by another country where people live

Settlement

Living and establishing a community where people haven’t typically lived before

Exploration

Finding and discovering new areas

Vagabondage

Vagrancy, homelessness and wandering without purpose

Bear Baiting

Fight between a chained Bear and dogs

Illiterate

Unable to read or write

Protestantism

The religion of the Church of England that Elizabeth was in charge of

Poverty

The state of being extremely poor

Impotent Poor

Helpless, unable to work

Idle Poor

Those seen as able to work but chose not to

Deserving Poor

Those whose poverty was not their fault and wanted to work

Circumnavigation

The process of sailing all around something – usually the world

Colonist

Someone who lives in a colony
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Christian Beliefs: Part 1 – The Nature of God
Key Words
Monotheistic: A religion which believes in one God
Holy: Separate and set apart for a special purpose by
God
Omnipotent: All powerful, Almighty
Omnibenevolent: all-loving
Just: Fair
Trinity: One God has 3 parts; God the Father, Son and
Holy Spirit
Holy Spirit: God’s presence in the world
God the Son: Jesus – enables humans to have a special
relationship with God
Creation: God bringing the universe into being
The Word: Jesus – as described in the book of John
Genesis: The first book in the Bible which has the
creation story in it
Incarnation: God in human form – Jesus.
Resurrection: coming back from the dead
Blasphemy: saying or doing something which goes
against God
Crucifixion: Roman method of execution where a
person is nailed to a cross
Ascension: 40 days after the resurrection when Jesus
returned to God in heaven
Afterlife: What happens when you die
Day of Judgement: God will judge all souls at the end
of time
Heaven: Eternal happiness, being in the presence of
God
Hell: Eternal suffering, absence of God
Purgatory: Catholic belief in which souls are cleansed in
order to enter heaven
Sin: Any action against God
Original Sin: First sin in the world committed by Adam
and Eve which means all humans are born with this in
them
Salvation: saving the soul from sin and going to heaven
thanks to Jesus’ sacrifice
Grace: A quality of God which shows to humans that
God loves them, which they don’t need to earn
Forgiveness: pardoning someone for their wrong doing
Atonement: restoring the relationship between people
and God through the life, death and resurrection of
Jesus

God as omnipotent, loving and just

The Problem of Evil and Suffering: The Inconsistent Triad

- Christians believe God is omnipotent: all-powerful. ‘Nothing is impossible
with God’
- God is omnibenevolent: all-loving. Guidelines are given for us to live
the best lives we can. Christians should love each other treating everyone
with care and respect. ‘God so loved the world he gave his one
and only Son…’
- God has unlimited power and authority, together with complete
love, and therefore gives justice in a fair way. Christians should try and
bring about fairness in the world.

-

Christians believe God is omnipotent (all-powerful) and omnibenevolent
(all-loving).
However, why is there evil and suffering?
If God was all powerful, he would be able to stop evil and suffering.
If he was all loving, he would care enough to stop it. So he would stop it.
But he doesn’t! So God cannot exist, or is at least not omnipotent or
omnibenevolent.
A Christian defence: God is transcendent (beyond our understanding) and
therefore we can trust God to know best – there is a reason for this
inconsistency, even if we can’t understand it.

-

Different Christian Beliefs about Creation
Genesis 1
v 1-3

-

-

John 1 v
1-3

-

God created the world in 6 days and rested
on day 7. ‘In the beginning God created the
heavens and the earth’. God created the
perfect world in the beginning: ‘It was good’
Not all Christians believe this story is literally
true, but rather believe it is a story which
represents the idea that God created life.
A further quote from Genesis: ‘The Spirit of God
hovered over the waters’ indicates that the
Holy Spirit was present at creation.

‘In the beginning was the Word, and the Word
was with God, and the Word was
God….through him all things were made…’.
‘The Word’ refers to Jesus and therefore he
was present at the beginning of the world and
involved in the creation of the world

The Oneness of God and the Trinity
Combined,
these ideas
suggest
that all 3
parts of the
Trinity were
present at
creation.

-

-

- The Holy Trinity: God the Father, the Son and the Holy Spirit.
God is three in one. There are not three Gods, but different forms of the
same thing. Each part is fully God, but also these parts of the Trinity are not
the same.
God the Father
First person of the
Trinity.
Creator
Omnipotent,
omnibenevolent,
omniscient (allknowing) and
omnipresent
(everywhere).

-

-

God the Son
Second person of
the Trinity.
Jesus, who became
God in human flesh
(known as the
Incarnation).
Performed miracles,
healed the
sick and showed
kindness to
outcasts.

-

-

God the Holy Spirit
Third person of the
Trinity.
God sent the Holy
Spirit to influence,
guide and sustain all
life on earth after
Jesus ascended.
The unseen power
of God.

Different Christian Beliefs about the Afterlife
-

Based on God’s judgement Christians believe that people will go to heaven or hell.
Judgement will happen at death or at the day of judgement (Christians vary on their understanding of this)
The Parable of the Sheep and the Goats shows how people will be judged by God. The sheep represent those who did good actions
(therefore going to heaven) and the goats represent those who did bad actions (therefore going to hell)
Jesus also said, ”I am the way the truth and the life, no-one comes to the Father except through me.”
So, treating others well and believing in God is important to guarantee a good afterlife.
Heaven is seen as being with God and eternal happiness where there is no suffering. Hell is seen as eternal torment or suffering and being absent from God, and
where the Devil is.
Some Christians believe that Heaven is a literal, real place you will go. Other Christians believe it is just being with God, in the same way hell may not be actually
real but an absence of God.
The Bible teaches that there will be a resurrection of the body for all people who go to heaven, though the details of this are debated.
In the book of Revelation it mentions that people who go to hell will burn in a lake of fire.
Roman Catholics believe in a place called purgatory in which your soul goes to be cleansed as not everyone is ready yet to go to heaven.
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Christian Beliefs: Part 2 – Jesus Christ and Salvation
Jesus’ Life: Key Events
Event

Incarnation: Jesus
is God in human
form

Key Details

-

Crucifixion: Jesus’
death on the cross

-

Resurrection: Jesus
rose from the
dead

-

Ascension:
Jesus went
back up to
heaven to
be with God

-

-

-

Importance/ Influence on Christians

‘Incarnate’ mean ‘In the flesh’ – Jesus was God in the flesh.
Jesus’ birth is explained in the Christmas story: the Nativity.
Humble birth (in a manger) shows Jesus was fully human, but he was born through the immaculate conception (Mary
was a virgin), so he was fully God
This means Jesus does not have Original Sin because he was not conceived through sexual relations.
‘Before they came together, she was found to be pregnant through the Holy Spirit’.
‘The Word became flesh and made his dwelling among us’. ’

-

Encourages them to celebrate Christmas for its true meaning
Helps them in difficult times as they know their role model was human too
Allows them to have a personal relationship with God through Jesus

Crucifixion is remembered on Good Friday.
Jesus was arrested (having been betrayed by Judas) and put to death by Pontius Pilate. He was crucified alongside
two criminals.
As Jesus was fully human he suffered pain as an ordinary human did. ‘Father, into your hands I command my spirit’
On the cross Jesus said ’Father forgive them, for they know not what they do’.

-

By accepting Jesus’ sacrifice they can be forgiven for sin and go to heaven.
Encourages them to follow Jesus’ example and forgive others
Reminds them to be thankful and remember Jesus (especially on Good Friday)
Reminds them that suffering is a part of life and God can understand what it I like
for someone to suffer.

Jesus was buried in a tomb and left there until Sunday. Due to it being the Sabbath (on the Saturday),
no-one could touch the body until after this.
Mary Magdalene returned to the tomb - it was open and empty.
An angel appeared and said Jesus had risen from the dead.
Evidence of resurrection: he appeared to people including disciples, they saw him eat, Thomas was encouraged to
tough Jesus’ palms to prove he was not a ghost.

-

Shows Jesus was divine and not just a human so it may strengthen faith
Shows the power of good over evil
Encourages them to not fear death

Happened 40 days after the resurrection - Jesus ascended to heaven.
He gave the disciples the Great Commission: ‘Go and make disciples of all nations, baptizing them in the name of the
Father, the Son and the Holy Spirit’.
The Holy Spirit was left to guide and comfort people.

-

Will encourage them to call on the Holy Spirit for guidance and comfort
Will encourage them to spread the message of Christianity (evangelise)

The Role of Christ in Salvation: Atonement

Sin and Salvation
-

-

Sin: anything that goes against God’s laws. Separates humans from
God.
Salvation means to be saved from sin (therefore being able to go to
heaven)
Humans are not perfect – impossible not to sin
All humans are born with Original Sin – passed down from Adam and Eve.
This action separated humans from God and brought about death into the world.
They were tempted by the serpent (devil) and Christians believe that Christians are
tempted in life to do bad things.
Salvation through Law: humans have free will but should use this to make the right
choices using God and Jesus’ teachings to guide them, e.g. 10 Commandments.
Salvation through Grace: being saved by accepting the sacrifice Jesus made on
the cross – this showed God’s grace: ’For by grace you have been saved through
faith’
Salvation through Spirit: having the Holy Spirit as a guide to accept God’s Grace
and follow his Law.

-

-

Salvation is offered through Jesus, “For the wages of sin is death,
but the gift of God is eternal life in Christ Jesus”.
Jesus’ death makes up for Original Sin. Humans can receive
forgiveness for their sins because of Jesus’ death and then receive
eternal life.
His sacrifice provides atonement, which means our relationship with God
is restored. This removes the effects of sin and allows humans to get back
to God. “He is the atoning sacrifice for our sins and for the sins of the
whole world”.
Jesus paid the price for the sin of all mankind through his death and
Christians believe if you put your trust in him you can receive eternal life
with God.
Links with Salvation through Grace: salvation is a gift people must choose
through belief in Jesus atoning for their sins

Exam Terminology
Influence: The capacity to have an effect on
people’s character, behaviour or actions
Contrasting: To show a difference
Contemporary: Occurring in the present time
Sacred Writings: Writing that is believed to
contain words of God e.g. The Bible
Evaluate: Consideration of different
viewpoints before arriving at a final
judgement
Justified Conclusion: A final decision which is
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PRE Year 10 – Christian Practices: Part 1 – Worship and Festivals
Worship and Festivals
Practice and Key Words
Worship: Act of religious
honour or devotion

Details/ Contrasting Views

Importance and Quotations

Liturgical
Takes place in a church and is led by a priest
Formal, set prayers are read out, and the worship follows a set pattern and structure
A more traditional, and formal form of worship
E.g. Eucharist in the Catholic Church

Non-Liturgical
Also takes place in a church but less formal
No set prayers, instead people take turns to preach and read from the Bible
Can be modern and appealing to young people
Service is usually focused around a Bible reading
E.g. Methodist or Baptist services

Informal
Spontaneous prayers or sharing of thoughts
Community or house churches might meet to eat together and share their faith
Pentecostal Church – ‘charismatic’ worship. Led by the Holy Spirit and may involve
dancing, clapping, calling out, speaking in tongues.

Private
Spending time with God alone or with close friends/ family
May involve prayer, meditation, studying the Bible.

Informal
Prayers that are made up by the individual using his or her own words.

Set Prayers
Prayers which have been written down and said many times by many people
E.g. The Lord’s Prayer: The prayer that Jesus taught the disciples to pray, which includes
thanks, asking for forgiveness and asking for guidance. “Our father who art in heaven….”.

-

Roman Catholic Church (Mass)
Readings from the Bible
Offering of bread and wine brought to the alter
Priest says the words of Jesus at the Last Supper, says the Lord’s Prayer and gives a
sign of peace
Congregation come to the alter to receive the communion

Orthodox Church (Divine Liturgy)
Hymns, prayers, readings from Bible.
Priest comes through Royal Doors to chant the gospel.
Lord’s Prayer said, behind Royal Doors words of Jesus said.
Bread divided into four – three consecrated as body and blood and fourth broken into
small pieces. Priest gives bread and wine together on a spoon.

-

Infant Baptism
Everyone is a descendent of Adam and Eve and therefore carries Original Sin.
Baptism washes this away.
It also welcomes them to the church community.
Infant wears white, Godparents are chosen, font holds the water
E.g. Catholic, Orthodox

Believer’s Baptism (Adult Baptism)
Some Christians think children are too young to understand the meaning and therefore
don’t baptise infants.
The person is old enough to understand the meaning behind what they are doing.
This includes a full immersion in a pool to wash away sin and start a new life in Jesus.
This is known as being ‘born again’
E.g. Baptist and Pentecostal churches

-

Pilgrimage: A special
religious journey to a
holy site.

Lourdes (France)
Dedicated to Mary as Bernadette believed to have seen visions of Mary in the 19 th
Century.
A spring of water was discovered which had healing powers. Now millions of people
have been to drink from the spring of water in the hope of being healed.

Iona (Island off west coast of Scotland)
Small community set up by St. Columba, an Irish missionary in the 6th Century
Pilgrimages happen there in dedication to the virgin Mary.
The community in Iona hold daily services in the Church leading a seven mile hike to holy
spots – it is a physical and spiritual challenge

-

Festivals: Celebrations
for religious reasons

Christmas
Remembers the birth of Jesus – his incarnation.
It is celebrated on the 25th December.
Trees and homes are decorated with nativity scenes. Lights remember Jesus is the
light of the world. Carol services happen in Churches with readings from the Bible.
Children act out nativity plays and midnight mass takes place on Christmas Eve.

Easter
Most important festival which celebrates Jesus’ resurrection from the dead leading up
from holy week.
Jesus was crucified on Good Friday and rose on Easter Sunday.
Special services take place and processions led by someone carrying a cross.
On Easter Sunday, sunrise services take place with hymns which celebrate the
resurrection. Easter Eggs are used as a reminder of new life. Paschal candle is lit.

-

Prayer: Communicating
with God

Sacraments: An
outward sign of inward
grace.
Eucharist/ Holy
Communion

Sacraments: An
outward sign of inward
grace
Baptism

-

-

-

-

-

-

Shows gratitude, love and respect to God
Could be a way of asking for forgiveness or
asking for help
Brings comfort and strength
Gives time for reflection
‘Sing to the Lord, for he has done glorious
things; let this be known to all the world’.

Set prayers can bring a sense of unity
Prayer brings comfort and builds
relationship with God
‘Call on me and come and pray to me,
and I will listen to you’.
Jesus started the tradition at The Last
Supper (which took place the day before
he died)
Christians now remember Jesus’ death –
reminds them of Jesus’ sacrifice, and
reminds them to forgive others.
“This is my body which is for you, do this in
remembrance of me”
Brings a person into the Christian family/
community
Water symbolises the washing away of sins
Jesus was baptised, setting an example for
others to follow
Jesus also encouraged baptism in the
Great Commission: . “Therefore go and
make disciples of many nations, baptising
them in the name of the father, son and
Holy Spirit”.
Pilgrimage shows commitment to God and
strengthens faith
People may go on pilgrimage for healing
It brings a sense of community
Festivals celebrate the most important
events of Jesus’ life – his birth, death and
resurrection.
They are a time for believers to come
together and celebrate their faith.
“I bring you glad tidings that today a king
is born”
‘Christ is risen from the dead’.
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PRE Year 10 – Christian Practices: Part 2 – The Role of the Church in the Local and Worldwide Community
The Role of the Church in the Local Community

Key Words
Church: The holy people of
God, the body of Christ or
a building where Christians
worship
Agape: compassionate
love
Mission: A calling where an
individual or group go out
and spread the word of
God.
The Great Commission:
Jesus instruction to his
followers to go and spread
his message “Go and
make disciples of many
nations”
Missionary: A person sent
on a religious mission to
promote Christianity in a
different country through
preaching or charity work
Evangelism: Spreading the
Christian message through
preaching the Christian
gospels
Alpha course: An example
of evangelism –trying to tell
others about Christianity
Convert: Someone who
has decided to become
committed to a religion
and change his or her
religious belief.
Reconciliation: A
sacrament in the Catholic
faith, also making up after
an argument or
disagreement
Persecution: hostility or illtreatment, because of
race or religious or political
beliefs.
Poverty: When people live
without having basic
human rights such as
having enough food,
water or shelter

Food Banks

-

Street Pastors

-

Provide free food (usually nonperishable items) to those in need,
usually through donations
Some food banks also offer support in
seeking employment
Example: The Trussell Trust
Volunteers who patrol streets in urban
areas
Do not actively preach but show their
faith through their actions
Give out flip flops, lollipops and water
on nights out, help people to get
home safely, offer reassurance and
support

The work of food banks and
street pastors supports the key
Christian message to show love
to all. Key words and quotes to
support:
Agape – compassionate love
‘Love your neighbour as you
love yourself’
‘Faith, if not accompanied by
action, is dead’
‘For I was hungry and you gave
me something to eat’ (Parable
of the Sheep and the Goats)

Church Growth
Church
Growth

-

Mission and
Evangelism

-

-

-

The Role of the Worldwide Church: Reconciliation and Persecution
Working for
Reconciliation

-

-

-

Responding to
Persecution

-

-

Jesus came to earth to restore the
relationship between humans and
God, so Christians believe they have
a responsibility to restore the
relationship between themselves and
others.
Lots of examples of arguing between
faiths, even within Christianity e.g.
Catholics and Protestants. Irish
Churches Peace Project set up to
reconcile these denominations
Coventry Cathedral – bombed during
WW2. Cathedral has now become a
centre for reconciliation as Christians
wanted to respond with forgiveness,
not revenge.
Persecution (ill-treatment) happens
all over the world – Christians are
tortured or even killed for their faith
Christians have a responsibility to
help those who are persecuted
They might pray for them, donate to
charity or get involved with charities
who work abroad.
The Barnabus Fund: send financial
support, raise awareness for those
persecuted, send spiritual and
material support.

‘Therefore, if you are offering
your gift at the altar and there
remember that your brother or
sister has something against
you, leave your gift there in
front of the altar. First go and
be reconciled to them; then
come and offer your gift’.
‘Blessed are the persecuted
because of righteousness, for
theirs is the Kingdom of
Heaven’.

‘If one part suffers, every part
suffers with it’ (St Paul, likening
members of the Church to
different parts of the body)
‘Love your neighbour as you
love yourself’
Agape: Compassionate Love

Estimated to be 2.5 billion Christians in the
world
Christians are taught to help to grow the
church by sharing testimonies (how God
has changed their lives), inviting people to
meetings, prayer, social events etc.

-

Evangelism means to spread the message
of Christianity through preaching the
Gospel (which means ‘Good News’)
Some do this through Mission work, which
means evangelism overseas
The aim is to tell people that Jesus is the
saviour of the world, in the hope of
converting them to Christianity.

The Great Commission ‘Go
and make disciples of all
nations, baptising them in
the name of the Father, the
Son and the Holy Spirit’
(Jesus’ words before he
ascended to heaven).
- Example: The Alpha
Course. Anyone is
welcome to join in with a
meal and conversation
about the ‘Big Questions’
of Christianity.

The Role of the Worldwide Church: World Poverty
Responding
to World
Poverty

-

-

Jesus emphasised helping the poor so
Christians follow his example
Jesus told a rich man to sell everything he
had and give it to the poor.
Christian Aid: They aim to stop poverty,
encourage sustainable development and
provide emergency relief in areas such as
Africa and the Middle East.
Their slogan is ‘We believe in life before
death’
They provide emergency food, shelter,
water, sanitation and run a Christian Aid
Week to fundraise every year.

-

-

‘If anyone has material
possessions and see a
brother or sister in need but
has no pity on them, how
can the love of God be in
that person?’
Parable of the Sheep and
the Goats
‘Go, sell everything you
have and give to the
poor, and you will have
treasure in heaven. Then
come, follow me.’

Exam Terminology
Influence: The capacity to have an effect on people’s character, behaviour
or actions
Contrasting: To show a difference
Contemporary: Occurring in the present time
Sacred Writings: Writing that is believed to contain words of God e.g. The Bible
Evaluate: Consideration of different viewpoints before arriving at a final
judgement
Justified Conclusion: A final decision which is based upon a range of
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Year 10 PRE – Crime and Punishment: Part 1 – Religion, Crime
Reasons
for Crime of Crime
and the
Causes
Cause of
Crime

Explanation/ Examples

Christian Responses

Sikh Responses

Poverty
and
Upbringing

Some people may commit a crime as they do not have the
money for what they need e.g. they may steal to feed their
family.
Or, they may have been brought up in an environment where
crime is normalised or even expected of them.

- Christians may be more sympathetic to those who have committed crimes for these
reasons and show compassion:
‘Love your neighbour as you love yourself’/ Agape,
‘Blessed are the merciful’
- They would also feel a responsibility to help those in need so that they had no need to
steal: ‘Faith without actions is dead’, ‘I was hungry and you gave me something to eat’.
- However, the crime itself is still wrong:
‘Do not steal’ (10 Commandments)

- Sikhs would also show some compassion and understanding: ‘Show
kindness and mercy to all life’
- Sikhs would also feel a responsibility to help, which is why the service of
the langar, an example of sewa, is so important. There should be no need
for people to steal food as the langar is always open.: ‘Keep the langar
ever open’
- Sikhs emphasise the importance of a strong family network in order to
raise children in the right way.

Mental
Illness

Mental illnesses can cause crime; kleptomania is a condition
which leads people to steal. Mental illness can lead to anger
issues which result in crimes such as assault, and some people
feel driven to murder because of their illness.

- Christians would be compassionate towards those with a mental illness as it is not their
fault and they are not always consciously committing crimes:
‘Love your neighbour as you love yourself’/ Agape
‘Blessed are the merciful’
- However, justice for the victim is still important, so Christians would support an
appropriate punishment coupled with medical support.

- Sikhs would also show compassion as the criminal was not in full control
of their actions: ‘Show kindness and mercy to all life’.
- They would support the criminal getting support and treatment, as well
as showing compassion for the victim/ their family.

Addiction

Addiction means the body cannot cope without a substance
e.g. alcohol or drugs. This can lead to crime if the person is not
in control e.g. they are drunk. They may behave in ways they
wouldn’t usually, or they may drive while intoxicated and cause
an accident. They may also steal to fund their habit.

- Whilst illegal drugs are unacceptable, most Christians do not forbid drinking alcohol
(Quakers do not drink at all). However, drunkenness is not encouraged, and it is a sin in
Catholicism.
- Addicts would be encouraged to seek support: ‘Love your neighbour as you love
yourself’/ Agape

- Sikh teachings forbid the use of alcohol/ illegal drugs as they take the
mind away from God, and a person is not able to worship.
- Addicts would be encouraged to seek support: ‘Show kindness and
mercy to all life’

Greed

Greed can lead to crime e.g. stealing because you want more
money/ possessions

Christians would not at all accept crime for this reason. One of the 10 Commandments
says: ‘Do not covet’ which means do not be jealous. In the Bible it says: ‘you cannot
serve both God and money’ and ‘The love of money is the root of all evil’, showing the
problems with focusing on material wealth.

Sikhs are encouraged to be Gurmukh – God-centered, and to focus their
minds on God and not on money/ possessions. Worldly Attachment is one
of the 5 evils/ barriers to mukti, so crime for this reason is totally
unacceptable.

Hate

Hatred is a negative feeling which can lead to violence/
aggression. It might be based on a prejudice e.g. racism.

This is a totally unacceptable reason for crime as ‘Human beings were made in God’s
image’ so everyone has the right to be treated fairly.

This is a totally unacceptable reason for crime as ‘All are made of the
same clay’ so all humans should be treated with love and respect.

Opposition
to an unjust
law

There are times in history where people have broken the law as
they felt the law was unfair, e.g. Rosa Parks refusing to give up
her seat in 1950s America. In Britain today, our laws are
generally fair but in some countries this is not the case.

- In general, Christians are taught to obey the law: ‘Those who refuse to obey the law of
the land refuse to obey God’.
- However, if the law was in opposition to Christian beliefs they would perhaps
campaign for it to be changed, ideally without breaking the law themselves.

Sikhs have historically protested against laws they felt were unfair or in
opposition to their beliefs, e.g. the law on motorcycle helmets. However,
they would ideally protest to get the law changed rather than break it.

Types of Crime
Type of Crime

Christian Responses

Good and Evil Intentions and Action
Sikh Responses

Murder: Deliberately ending
someone’s life

‘Do not commit murder’
Sanctity of Life: ‘Human beings were made in
God’s image’

Sanctity of Life: ‘The Divine Light is
within all’

Theft: Stealing something that
does not belong to you

‘Do not steal’

Rehat Maryada: (code of conduct) ‘No
Sikh should gamble or commit theft’

Hate Crime: Committing a
crime based on prejudice
e.g. race, age, sexuality

‘Human beings were made in God’s image’.,
‘There is no Jew nor gentile… male nor
female, for you are all one in Christ Jesus’

‘All are made of the same clay’, ‘We
are all sons of the one God, there is no
Hindu and no Muslim’.

Christian Views:
- The Bible warns Christians against having evil thoughts which lead to evil actions. Avoiding sin and temptation steers
Christians away from crime.
- Christians would be more willing to treat an offender who had good intentions with more mercy than one who acted
out of evil intentions.
- Christians do not believe that people are evil but that people can be tempted to do wrong and break the law.
- Many Christians believe that we are born with ‘Original Sin’ due to the actions of Adam and Eve, so we are inclined
to be tempted and should resist this.
Sikh Views:
- There is no such thing as an evil person but humans do all make mistakes.
- Having good intentions and obeying the law etc helps Sikhs to build bad karma; those who commit evil
actions with evil intentions should face justice in this life but will also face punishment in the next life.
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Year 10 PRE – Crime and Punishment: Part 2 – Religion and Punishment
Forgiveness: To show grace and mercy, and pardoning
someone for what they have done wrong.

Aims of Punishment
Aim
Reformation

Retribution

Deterrence

Explanation/ Examples

Christian and Sikh responses

Supports the criminal in changing their behaviour
for the better.
May involve therapy, education, training.

Preferred aim of punishment for Christians and Sikhs:
Christian: ‘Love your neighbour as you love yourself’/ Agape.
‘Do not take revenge but leave room for God’s punishment… do not be overcome by evil
but overcome evil with good’.
Sikh: ‘Show kindness and mercy to all life’,

Seeking justice or revenge. The idea that ‘you
committed a crime, so you deserve to be
punished’.

The Old Testament teaches ‘An eye for an eye’, but this really meant that a punishment
should be proportionate to the crime. Christians do NOT agree with revenge. Jesus
taught to ‘Turn the other cheek’ meaning do not retaliate.
Sikhs do NOT agree with revenge either: ‘If someone hits you, do not hit him back. Go
home after kissing his feet’.

Putting people off from committing a crime –
either putting the criminal off from re-offending, or
putting society off crime as they see the harsh
punishments they could get.

Christians and Sikhs would want criminals to be deterred (put off) from committing crime
but NOT in a way that violates their sanctity of life e.g. corporal or capital punishment.
Christian: ‘Human beings were made in God’s image’
Sikh: ‘All are made of the same clay’.

Christian Views
-

-

-

Treatment of Criminals
Type of Punishment

Explanation/ Examples

Strengths and Weaknesses

Christian and Sikh responses

A secure building where
offenders are kept for a
period of time set by a judge

+ Protects society, usually gives opportunity for
reformation e.g. counselling, good deterrent
- Can lead to poor mental health, many people
re-offend as they learn poor behaviour or
become comfortable in prison.

Christian: Focus should be on reformation: ‘Love your
neighbour as you love yourself’/ Agape
Sikh: Focus should be on reformation: ‘Show kindness
and mercy to all life’.

Community
Service

An offender contributes to
society as a punishment e.g.
doing unpaid work in the
community

+ Benefits the community, encourages
reformation
- Some see it as a soft punishment

Christian: Good punishment for minor offences as
reformation is encouraged. Encourages stewardship.
Sikh: Good punishment for minor offences; will build
good karma and could lead to future acts of sewa.

Corporal
Punishment

Punishment of an offender by
causing them physical pain
e.g. whipping, cutting hands
off. Illegal in the UK.

+ Good deterrent, brings justice for the victim/
their family (retribution)
- Violates human rights, does not encourage
reformation, promotes an attitude of revenge
rather than compassion and forgiveness.

Christian: Disagree – violates sanctity of life and is a
revenge-seeking punishment: ‘Human beings were
made in God’s image’, ‘Do not take revenge but leave
room for God’s punishment’
Sikh: Disagree for same reasons: ‘All are made of the
same clay’, ‘If someone hits you, do not hit him back.
Go home after kissing his feet’.

Capital
Punishment/ The
Death Penalty

Punishment where an
offender is put to death for
their crimes e.g. electric chair,
hanging, firing squad. Illegal in
the UK since the 1960s.

+ Good deterrent, brings justice e.g. if you kill, you
deserve to lose your life. Supports principle of
utility; if it benefits society for one person to lose
their life, perhaps it is acceptable.
- No going back if you get the wrong person,
hypocritical, no chance for reformation, violates
human rights.

Christian: Disagree – violates sanctity of life. Does not
allow for reformation: ‘Human beings were made in
God’s image’, Agape etc.
Sikh: Disagree for same reasons: ‘All are made of the
same clay’, ‘Show kindness and mercy to all life’, ‘If
someone hits you…’ etc.

Prison

-

Forgiveness is at the
heart of Jesus’ teaching.
Christians would still
agree with justly
punishing the criminal,
but forgiveness is a key
teaching within
Christianity.
On the cross, Jesus said
‘Father forgive them, for
they know not what they
do’.
In his life Jesus was also
asked how many times
people should forgive.
He replied: ‘Not seven
times, but seventy-seven
times’, meaning always
forgive.
‘Love your neighbour as
you love yourself’/
Agape
Gee Walker gives
Christians a modern role
model on the
importance of
forgiveness.

Sikh Views
-

Forgiveness is a key
teaching of Sikhism,
closely linked with
equality.
- Guru Granth Sahib:
‘Where there is
forgiveness, there is God’.
- Forgiveness is not a
replacement for
punishment; fair
punishment is still
important but forgiveness
can also be given.
- The focus of punishment
should always be
reformation, which is
closely linked with
forgiveness.

Exam Terminology
Influence: The capacity to have an effect on
people’s character, behaviour or actions
Contrasting: To show a difference
Contemporary: Occurring in the present time
Sacred Writings: Writing that is believed to
contain words of God e.g. The Bible
Evaluate: Consideration of different viewpoints
before arriving at a final judgement
Justified Conclusion: A final decision which is
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Year 10 PRE – Sikh Beliefs: Part 1 – Key Beliefs
The Virtues

The Nature of God: The Mool Mantra
-

Opening words of the Guru Granth Sahib (GGS 1a)
‘Mool Mantra’ means ‘Main Chant’.
Sikhs believe the words were the first teachings of Guru Nanak
after he became enlightened
Most important part of the Guru Granth Sahib (GGS) and most
important statement for Sikhs
Said daily in Sikh prayers and recited in worship.

One Universal Creator God (Ik Onkar)
The Name is Truth
Creative Being Personified
No Fear, No Hatred
Image of the Undying
Beyond Birth
Self Existent
By Guru’s Grace

-

God has given people an opportunity to reunite with Him (Mukti)
To achieve this, Sikhs must build good karma in the hope of being
released from the cycle of birth, death and rebirth
One way to build good karma is to live a good life, developing certain
positive characteristics known as virtues.

-

-

God as separate from the
Universe
God is transcendent –
beyond human
understanding
He does not have a physical
form, is timeless and
spaceless, and has no limits
God is without gender (Sikhs
use ‘He’ to have a simple way
to talk about God) and has
no beginning or end.
‘Nirgun’ – without qualities or
form.
‘He is the Perfect
Transcendent Lord, from the
very beginning and through
the ages’

-

-

-

God shown in and through the
Universe
God is present within creation
and within human beings, as
a soul or Divine Spirit
There are ways that God can
be understood by humans,
e.g. through the Mool Mantra,
the teachings of the Gurus,
other parts of the GGS or
through his creation.
‘Sargun’ – with qualities or
form
The Lord is seen to be
manifest and present’
He Himself is the water… He
Himself abides in each and
every heart’

Rebirth

-

Truth and Truthful
Living

Telling the truth, living an honest life. Includes
promoting justice and not discriminating. ‘Truth is
higher than everything; but higher still is truthful living’

Compassion and
Patience

Being kind and aware of the needs of others. Being
able to accept/put up with delays/problems with a
calm mind and attitude. ‘Show kindness and mercy to
all life’.

Contentment

Not being greedy, being satisfied with what you have,
maintaining detachment from material things.

-

Humility

To be humble, not proud. Not full of your own
importance.

-

Love

To show a loving attitude to everyone, to show
kindness, respect and forgiveness (just as God would
do for them)

God as Creator
- God (Waheguru) created everything.
- There are no creation stories in Sikhism, and Sikhs accept scientific
views about how the universe came to be here, but nothing would
have happened without it being God’s will (hukam).
- Sikhs believe God is both separate from and part of His creation:
‘He possesses all qualities; He transcends all qualities’

Beliefs about Life After Death

Wisdom

Having experience, knowledge and good judgement
– understanding all of the virtues and being able to
put them into practice.

Courage

Being brave. Many Sikhs throughout history have
shown bravery in remaining true to their faith, even if
they have suffered for it.

Temperance/
Self-Control

Showing self-control and moderation, can include not
partaking of alcohol or drugs. Being able to control
one’s temper and behaviour.

Justice

Working to make all things fair, or to bring equality.

Gurmukh and Manmukh
-

Gurmukh: God centered. Someone who prays, worships, follows the
virtues etc and keeps God in mind at all times. ‘The Gurmukh acts in
harmony with God’s will; the Gurmukh finds perfection’
Manmukh: Man centered. Someone who is selfish, thinks they are above
God and others, succumbs to the evils. ‘The foolish, self-willed manmukh
is blind in the world’.

Karma

-

Mukti

-

-

Reincarnation: when a human dies, their soul is reborn into
another body
This rebirth is part of a cycle of being born, dying and
reborn, known as samsara.
The cycle will repeat until the soul is freed/ liberated and
becomes united with God
All animals, including humans, have souls, so a human
may be reborn as an animal.
‘They die and die, over and over again, only to be reborn,
over and over again’
Sum total of a person’s actions and words which
determines their afterlife
Reincarnation is based on the good or bad karma they
built in a previous life.
A human is the best being you can be reborn into as it
gives you the best chance to build good karma and be
liberated from samsara.
Good actions = good karma = a good reincarnation/
liberation from samsara
Bad action = bad karma = a lower reincarnation e.g.
animal.
‘The body is the field of karma in this age; whatever you
plant, you shall harvest’
Liberation, freedom and release from the cycle of
samsara
The final goal for Sikhs - individual soul reunites with God
Negative aspects: To achieve mukti, a person must rid
themselves of all that stands in the way of getting close to
God. This can be challenging.
Positive aspects: the soul is free to unite with God. This is
indescribable and can only be experienced.
‘Through selfless service, eternal peace is obtained’

Exam Terminology

Influence: The capacity to have an effect on people’s
character, behaviour or actions
Contrasting: To show a difference
Contemporary: Occurring in the present time
Sacred Writings: Writing that is believed to contain words of God
e.g. The Guru Granth Sahib
Evaluate: Consideration of different viewpoints before arriving at
a final judgement
Justified Conclusion: A final decision which is based upon a
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Year 10 PRE – Sikh Beliefs: Part 2 – Key Beliefs/ Beliefs about the Nature of Life
Key Beliefs Continued
-

Guru Nanak, the founder of Sikhism, had an experience where he
disappeared into a river for 3 days. During that time, he said he met with
God.
Following this experience, he taught that there was not only one way to
God; there is no need to convert others to Sikhism because we can all
follow our own path to God.
Everyone has a divine spark within them which unites us all, and this is
known as the oneness of humanity.
God is neither Hindu nor Muslim and the path I follow is God’s’
‘We are all sons of the one God; there is no Hindu and no Muslim’
‘The Divine Light is within all’
This also means that everyone is equal – this was one of Guru Nanak’s most
important teachings.

The Stages of Liberation: The 5 Khands

-

Stages a human being must pass thorough on the way to mukti.
Usually will not all happen in one lifetime

1) Piety

-

The opportunity for devotion to God,
awareness of God.

2) Knowledge

-

Knowing about God; learning about and
experiencing God

3) Effort

-

Devoting oneself to tuning in with God e.g.
through prayer, worship, meditation

4) Grace

-

Spiritual blessing given by God (as we can only
go so far in developing ourselves)

5) Truth

-

Finding God, the realisation of God. Can only
be experienced, not described.
The Barriers to Mukti

-

- Sikhs must avoid those things which will stop them from achieving
mukti. There are 5 evils (below) bt Sikhs should also guard against:
Haumai (pride and ego)
Illusion (inability to see the truth; focus on material things)
Self-centredness (ego, selfishness)

Anger

-

An emotion causing someone to act without
balance

Lust

-

Sexual desire – sex outside of marriage leads
people away from God: ‘Sexual desire and
anger are broken, like a jar of poison’

Greed

-

A desire to possess more than you need

Worldly
Attachment

-

Placing too much emphasis on material
possessions and worldly relationships

Pride

-

False pride – being proud of things that were
given rather than achieved: ‘Why do you take
pride in trivial matters?’

Sewa: Selfless Service

The Oneness of Humanity

-

The Equality of All
Equality is shown in Sikhism in the following ways:
The life of Guru Nanak
Had both Hindu and Muslim friends.
His best friend was a Muslim man
called Mardana
- Emphasised equality between men
and women: ‘From her, kings are
born… without woman, there would
be no one at all’
- Taught: ‘There is no Hindu and no
Muslim’
- Introduced the practice of the
langar: ‘No discrimination… must be
made while making people sit in
rows for eating’

-

The Guru Granth Sahib
The GGS is a collection of hymns
and writings from many teachers
and saints e.g. the Gurus.
- Writers also included Hindus and
Muslims, showing the inclusivity of
Sikhism.
- Guru Gobind Singh declared the
GGS ‘The Living Guru’ and is the 11th
and final teacher for Sikhs. It
contains many teachings about
equality: ‘All beings and creatures
are His; He belongs to all’. ‘All are
made of the same clay’.

-

The life of Guru Gobind Singh
Started the Khalsa – both men and
women can join.
- When the first 5 members joined,
they wore identical coloured robes
to show equality.
- One key role of the Khalsa is to
stand up against inequality
- Introduced surnames Singh (Lion)
and Kaur (princess) to remove
inequality shown by the caste
system

-

-

-

Sikhism Today
The Langer: free kitchen where
everyone is welcome. All sit on the
floor together to show all are equal.
Food is vegetarian so everyone can
eat it.
Both men and women take part in
worship, reading GGS in the
Gurdwara, cooking or serving food
etc.

-

Sewa is a duty Sikhs have to help others without expecting
anything in return
- It will build good karma and help a Sikh on the path to
achieving mukti
- ‘Through selfless service, eternal peace is obtained’
- It helps Sikhs to show many of the virtues whilst avoiding the
5 evils.
Tan (Physical Sewa)
Using the body to help others
e.g. serving in the langar,
cleaning shoes or floors

Man (Mental Sewa)
Using the mind and mental
skills e.g. reading the GGS,
teaching others, inspiring
others

Dhan (Material Sewa)
Using material wealth to help others e.g. giving a tenth of their
income to the sangat or to charities. This 10% is known as
Dasvandh

The Sangat: Sikh Religious Community
-

The company of Sikhs meeting in the presence of the Guru
Granth Sahib
‘Sat Sangat’ means ‘True Congregation’
‘Join the Sat Sangat, the True Congregation, and find the
Lord’
Sikhs may gather together to learn, pray, hold a ceremony,
read the GGS etc
Importance: provides opportunities for sewa, gives the
chance to learn from other Sikhs, builds a supportive
community to strengthen faith, helps to develop religious
understanding.

Amritdhari and Sahajdhari Sikhs
-

-

-

Amritdhari Sikhs are those who have been initiated into the
Khalsa.
They are expected to offer daily prayers, wear the 5Ks, take
the name Singh and Kaur, practise the virtues, be
vegetarian and obey the code of conduct (which includes
rules such as no smoking, drinking or adultery)
5 Ks: Kara (steel bracelet), Kirpan (ceremonial sword),
Kachera (cotton underwear), Kanga (wooden comb), Kesh
(uncut hair). Amritdhari Sikhs must wear all of the 5 Ks.
Sahajdhari Sikhs may choose to wear some.
Sahajdhari Sikhs have not been initiated into the
Khalsa so, whilst they believe in Waheguru and the
Gurus, they do not have to follow the strict rules.
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Year 10 PRE – Sikh Practices: Part 1 – Worship and Service
The Gurdwara: Religious Features
-

The gurdwara is the Sikh place of worship. Translates to ‘Door of the Guru’
Technically a gurdwara is any place in which the Guru Granth Sahib is
installed and treated with proper respect
The gurdwara is open to all, no matter their age, race, religion etc.

Outside the Gurdwara:
- Many have a dome and decorations on the outside
- All will have a flag outside – the Nishan Sahib. This is usually
yellow with the Khanda symbol in blue.
Prayer
Hall:
Darbar
Sahib

Large space with a throne at one end
Men and women sit separately so they are not distracted by one
another, and all sit on the floor so they are lower than the GGS

Takht

Throne: represents the GGS being treated like royalty/ a human
guru.
Seat covered in fine cloth, often surrounded by flowers, space for
money and food offerings, and a bowl containing karah parshad
( a sweet food which is seen as a blessing)

Palki

Domed structure used to cover the raised area where the GGS is
placed.
Canopy at the top may be engraved with the word ‘Waheguru’
or with scripture.

Manji

A small bed on which the GGS is placed during the day.

Chanani

Large canopy made of decorated cloth which is placed over the
palki.

Langar
Hall

The area of the gurdwara where free food is served. All are
welcome, everyone sits together on the floor to represent
equality.

Worship in the Gurdwara
-

Worship can include meditating, listening, singing, reciting, working and
serving people – is it true worship as long as God is kept in mind.
‘Worship and adore Him, and you shall be at peace forever’.
Worship in the gurdwara may last up to 5 hours but people may come and
go.
Shoes are removed, heads are covered, hands/ feet washed, before
bowing and touching the floor in front of the GGS.
Worship services start and end with the Ardas Prayer
Kirtan – singing of hymns which nourishes the soul
Ragis – musicians who sing or play accomoniment for kirtan
Karah Parshad – given out at the beginning and end of the service, from the
same bowl to show equality. Sweet like God’s blessings.

The Role of Prayer in the Home
-

-

The Role and Importance of the Akhand Path

Sikhs are expected to remember God at all times which includes
reciting daily prayers at home.
Some Sikhs have a copy of the GGS at home but many have a gutka
instead, a prayer book, which is treated with as much respect as the
GGS (ideally has its own room, or section of a room, and is kept in a
clean cloth).
GGS 305, written by Guru Ram Das, outline how Sikhs should pray:
‘One who calls himself a Sikh of the Guru, the True Guru, shall rise in the
early morning and meditate on the Lord’s Name’.
Prayer routine includes waking early, bathing, repeating the japji
(a prayer given by Guru Nanak), and repeating other prayers
at different points of the day.

What

-

When/ why

-

One key responsibility of Sikhs is to meditate on the name of God,
known as Nam Japna.
This keeps God in mind at all times and helps them to act well in their
life.
It may involve quietly reciting God’s name to oneself, or by saying it out
loud in a community recitation.
It is the community recitation that is usually known as Nam Japna.
‘Those who have the treasure of the Lord’s Name deep within their hearts
– the Lord resolves their affairs’

The Role of the Gurdwara in the Sikh Community
Management and Role
- There are very few paid roles as most Sikhs volunteer as part of sewa.
- A granthi (or management team) manage and maintain the
gurdwara.
- Many gurdwaras are open 24/7 and all are welcome
- Besides prayer and worship, other roles for the gurdwara include:
langar, meeting/ education rooms to teach Punjabi and Gurmukhi,
committee meetings, youth clubs etc.
Granthi:
- A male or female Sikh, who has been initiated into the Khalsa, who
reads the Guru Granth Sahib.
- They are expected to be of good character and live life according to
the Sikh code of conduct
- They do not have a higher status than other Sikhs but they are highly
respected.
- Granthis arrange and conduct religious services, maintain
the gurdwara, leads kirtan (singing hymns), lead an akhand
path etc.
- Most importantly, granthis take care of the Guru Granth Sahib,
organizing the ceremony to bring it to and from the rest room each day.

-

Importance

Nam Japna: Meditating on the Name of God
-

-

-

-

A continuous reading of the Guru Granth Sahib from
start to finish – all 1430 pages.
Takes approx. 48 hours – male and female Sikhs take
shifts to complete it.
Karah Parshad is given out at the beginning and the
end as a blessing
Usually takes place at the start of a festival
Times of joy and sorrow e.g. wedding, funeral, birth of a
baby, death of a family member
GGS may be taken to a new home or new business as a
blessing
Seen as a great blessing to have the Living Guru recited
at an important event – it should not be taken lightly.
If it is to bless a new home or business, the family are
expected to listen and take part at some point during
the 48 hours to show respect

Showing Respect to the Guru Granth Sahib
-

GGS is known as the Living Guru (as declared by the 10th and final human
guru, Guru Gobind Singh) and is treated with as much respect as a human
guru would be.
Sikhs show respect to the GGS in a number of ways, e.g.:
All printed copies have 1430 pages to show they are identical and the
words do not change
Sikhs sit on the floor to worship so they are lower than the GGS
They do not point their feet towards it
They bow before it
They cover it with a rumalla, a decorated cloth (often made of silk)
They wave a chauri over it – a fan made from yak’s hair whch would have
been waved over honoured teachers to keep them cool and keep flies
away
At the end of each day it is wrapped in clean cloth and carried in a
procession to its rest room, where it is effectively put to bed overnight. The
room is called Sach Chand.

Langar as an expression of Sewa
-

Started by Guru Nanak to promote equality in a time of the Caste
System
Shows equality: all are welcome, all sit on the floor so they are on the
same level, food is vegetarian so everyone can eat it.
Excellent way for Sikhs to carry out Tan – physical sewa – by cooking,
serving, cleaning. Can also show Dhan – material sewa – by donating
produce.
Both men and women take equal roles in helping in the langar.
Many langars run in times of crisis, and to help those in poverty.
Guru Gobind Singh: ‘Keep the langar ever open’.
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Year 10 PRE – Sikh Practices: Part 2 – Festivals and Lifestyle
Festivals: Vaisakhi
-

Originally a harvest festival where farmers would show thanks to God for a good
harvest
- Usually celebrated on 13th or 14th April
Vaisakhi in 1699
- Guru Gobind Singh started the Khalsa – he asked who would be willing to die for their
faith and 5 men stepped forward. They became the Panj Piare, the first 5 members
of the Khalsa. The practice of the surnames Singh and Kaur began here.
Vaisakhi in 1919
- During celebrations at Jallianwala Bagh, Amritsar, many Sikhs were shot and killed by a
British general who was acting on the orders of the Lieutenant Governor of the Punjab.
Sikhs remember sad occasions such as this at Vaisakhi and it’s a reminder to stand up for
people’s human rights to practise religion freely.
-

Celebrations at Vaisakhi
Akhand Path
Act of worship including Ardas Prayer and kirtan
Community meals – langar
Many Sikhs choose to join the Khalsa at Vaisakhi
New clothes, especially for children
Sending Vaisakhi cards
Processions through the streets – floats, singing, dancing etc
Nishan Sahib – a new flag replaces the old flag. Flagpole washed in yogurt and milk
then rinsed with water as a symbol of purity.

Festivals: Divali
-

Name means ‘a row of lights’ so Divali is often known as the festival of lights.
Held in October/ early November
Celebration of freedom, and the victory of good over evil.
It’s a time for Sikhs to remember those who have stood strong in their faith and who
have been brave in times of persecution.
- Sikhs are encouraged to follow the example of Sikhs who have promoted and
protected people’s freedom
Guru Hargobind and the 52 princes
- Guru Hargobind (6th Guru) and 52 princes were arrested and imprisoned for political
reasons.
- The emperor believed the charges were false and demanded Guru Hagobind be
released, but he refused to leave unless the princes were released as well.
- The emperor said as many princes as could hold on to the Guru’s clothes as he
walked out of the gate could be released.
- The Guru’s cloak had 52 long tassels – all could hold on and all were freed.
- Became known as ‘prisoner release day’ and is celebrated at Divali.
-

Celebrations at Divali
Akhand Path
Street Processions, firework displays and langars
Homes are spring-cleaned and decorated with oil lamps and lights
New clothes and presents given to children
Huge celebrations at the Golden Temple – pool and buildings decorated with
thousands of lights.

Naming Ceremony

Festivals: The Gurpurbs
-

-

Take place at anniversaries – usually the birth or death of a guru.
4 most widely celebrated gurpurbs: Guru Nanak’s birthday, Guru Gobind
Singh’s birthday, martyrdom of Guru Arjan and Guru Tegh Bahadur.
Importance: remind Sikhs of their religion’s history, strengthen their faith as
they join together to celebrate, enable Sikh children to learn about the
gurus, gives Sikhs chance to share their faith and perform acts of sewa.

General Celebrations
Akhand Path
Guru Granth Sahib carried in
processions
Kirtan
Langars

-

Guru Nanak’s Birthday
October/ November
Most important gurpurb
Processions, candles lit, firework
displays, new clothes for children,
holiday from school (in India)

Different Celebrations in Great Britain and India
Great Britain
Celebrated on nearest Sunday
Takes place at weekend so no
schools closed
Quieter and more local
celebrations, focused around
gurdwara.

Naming the
baby

-

Importance

Takes place around 2 weeks after a baby is born
Baby is given a spoonful of amrit (sugar and water)
and the amrit is stirred with a khanda by the granthi.
Granthi dips the sword into amrit and lightly touches
the baby’s head and tongue with the tip of the sword.
Mother drinks the rest of the amrit
Karah Parshad is given out.
First name: Granthi opens the GGS at a random page.
First letter of the first word of the first hymn on left hand
page decides the first letter of baby’s name.
Surname: Many Sikhs use Guru Gobind Singh’s
tradition of Singh (lion) or Kaur (princess)

- A human is the greatest thing to be reincarnated into as
it offers the best chance of achieving mukti, so the birth of
a baby is a time to celebrate and give thanks to God.

Amrit Sanskar: Initiation Ceremony
What is it?

Visiting/ Importance
- Pilgrims may bathe in the sacred
water, thought to have heling
properties
- They visit the gurdwara, listen to
kirtan, hear readings from GGS,
meditate etc
- Langar feeds thousands of
pilgrims
- Pilgrimage is not compulsory but
Sikhs may choose to as it can
strengthen and deepen their
faith
- It teaches pilgrims more about
the history of their faith and is a
time for Sikhs, and non-Sikhs, to
gather together
- Rituals such as pilgrimage, or
bathing in the sacred pools, are
less important than a person’s
inner faith – bathing would do
nothing if they are not clean
inside.

-

India
Celebrated on actual day
School often closed
Much bigger celebrations – colourful
processions, firework displays, fairs.

Pilgrimage: Visiting the Golden Temple
Pilgrimage: a religious journey
- Many Sikhs travel to the Golden
Temple (Harimandir Sahib) in
Amritsar in the Punjab.
Features:
- Surrounded by a pool of fresh,
clear water
- 4 entrances to represent that
everyone around the world is
welcome
- The upper storey is covered with
gold leaf
- The original Adi Granth, the first
version of the holy book, is
installed on a takht inside the
temple
Akal Takht
- Political building
- Houses the rest room for the
GGS – it is carried in procession
every morning and evening.

What
happens?

A ceremony where those who are prepared to be a fully
committed Sikh are initiated into the Khalsa

What
happens?

Person being initiated must wash their hair, cover their
head and wear clean clothes and the 5Ks.
6 other amritdhari Sikhs present – 5 to represent the Panj
Piare, plus the granthi.
They drink amrit from the bowl 5 times. Amrit is sprinkled on
their eyes and hair 5 times. The remaining amrit is then
shared between those being initiated, drinking from the
same bowl. Karah Parshad is shared out.

What
changes?

Initiated Sikhs are known as amritdhari Sikhs. They will follow
the Sikh code of conduct (Rehat Maryada) and keep rules
such as: no smoking, alcohol or drugs, no eating meat,
wearing the 5Ks, no stealing or gambling.
They will also take the surname Singh or Kaur, if they didn’t
have this already.

Exam Terminology
Influence: The capacity to have an effect on people’s character,
behaviour or actions
Contrasting: To show a difference
Contemporary: Occurring in the present time
Sacred Writings: Writing that is believed to contain words of God e.g. The
Guru Granth Sahib
Evaluate: Consideration of different viewpoints before arriving at a final
judgement
Justified Conclusion: A final decision which is based upon a range
of evidence.
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Year 10 French – Topic 3 – Global issues (Les problèmes globaux)
A. Quel est le plus grand problème pour la planète ? What is the biggest problem for the planet?
Starter phrase
Noun
Opinion phrase
Verb
le changement climatique climate change
le chômage unemployment
le déboisement deforestation
Ce qui me préoccupe le
le racisme racism
plus, c’est
le sexisme sexism
What concerns me the
la corruption corruption
most is
je considère que
la cruauté vers les animaux animal cruelty
I consider that
la faim hunger/famine
Ce qui m’inquiète le
la guerre war
plus, c’est
j’estime que
c’est
la pauvreté poverty
What worries me the
I feel that
it’s
la pollution de l’air air pollution
most is
la sécheresse drought
je dois avouer que
la surpopulation overpopulation
I must admit that
Le plus grand problème
la violence violence
pour la planète, c’est
l’environnement the environment
The biggest problem for
l’état de la planète the state of the planet
the planet is
l’inégalité inequality
l’injustice injustice
les catastrophes naturelles natural disasters

Intensifier

Adjective
catastrophique
catastrophic

absolument
absolutely

effrayant
scary

énormément
enormously

inacceptable
unacceptable

extrêmement
extremely

inquiétant
worrying

tellement
so

préoccupant
concerning
terrible
terrible

B. Qu’est-ce qu’on doit faire pour protéger l’environnement ? What must we do to protect the environment?
Subjunctive phrase
Adjective
Infinitive phrase
Modal verb
Infinitive phrase
aller au travail ou à l’école à vélo go to work or school by bike
avoir une bouteille d’eau réutilisable have reusable water bottles
baisser le chauffage turn down the heating
on doit
consommer moins d’énergie consume less energy
pour lutter contre
we must
la pollution
économiser de l’eau save water
agaçant
to fight against
éteindre les appareils électriques/la lumière turn off electronic devices/lights
annoying
on peut
pollution
faire du compost compost
we can
faire des achats responsables shop responsibly
difficile
installer des panneaux solaires install solar panels
pour protéger
difficult
il faut
Bien que ce soit
l’environnement
recycler recycle
you have to
Even though it is
to protect the
prendre une douche take a shower
dur
environment
trier les déchets separate rubbish
hard
utiliser les transports en commun use public transport
gaspiller de l’eau waste water
pour protéger la
embêtant
planète
il ne faut pas
manger de la viande eat meat
annoying
to protect the
you mustn’t
prendre un bain take a bath
planet
surconsommer overconsume
on ne doit jamais
utiliser la voiture use the car
we must never
utiliser les sacs en plastique use plastic bags
utiliser des produits jetables use throwaway products
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Year 10 French – Topic 3 – Global issues (Les problèmes globaux)
C. Quels sont les problèmes pour les SDF ? What are the problems for homeless people?
Opinion phrase
Noun
Verb phrase
ils ont faim they are hungry
ils ont froid they are cold
ils ont soif they are thirsty
Je considère que
les gens au chômage
ils n’ont pas d’argent they don’t have money
I consider that
unemployed people
ils n’ont pas d’amis they don’t have friends
J’estime que
ils n’ont pas de médicaments they don’t have medicine
I feel that
les gens vivant dans la pauvreté
Je dois avouer que
people living in poverty
abandonnés abandoned
I must admit that
déprimés depressed
En ce qui me concerne
les SDF
ils se sentent
inutiles useless
As far as I’m concerned
homeless people
they feel
socialement exclus socially excluded
seuls alone
vulnérables vulnerable

D. Aimerais-tu faire du bénévolat un jour ? Would you like to volunteer one day?
Time phrase
If clause
Infinitive phrase
Demain
Tomorrow
Le weekend prochain
Next weekend

L’année prochaine
Next year
Dans le futur
In the future
Dans x mois/ans
In x months/years
Quand je serai
vieux/vieille
When I am older

si je pouvais,
j’aimerais
if I could, I would
like to
si je pouvais, je
voudrais
if I could, I would
like to
si je peux, je
vais
if I can, I am
going to

acheter un café à un SDF buy a coffee for a homeless person
aider un enfant avec ses devoirs help a child with their homework
discuter avec des personnes âgées chat with elderly people
faire partie d’une association join an organisation
faire un don à une organisation caritative donate to a charity
lancer une pétition launch a petition
lutter contre la faim fight hunger
participer à un projet de conversation participate in a conversation project
participer à des manifestations participate in protests
travailler avec les animaux work with animals
travailler avec les enfants work with children
travailler dans un refuge pour les immigrés work in a refuge for immigrants

Reason

c’est une expérience enrichissante
it’s an enriching experience
c’est une expérience gratifiante
it’s a rewarding experience
ça me donne plus de confiance
it gives me more confidence
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Year 10 French – Topic 4 – Travel and tourism

A. Que fais-tu en vacances normalement ? What do you do on holiday normally?
Time phrase
Present tense verb phrase
Connective Present tense

Tous les ans
Every year
Tous les étés
Every summer
Tous les weekends
Every weekend
D’habitude
Usually
Normalement
Normally

je me baigne I swim
je me couche tard I go to bed late
je me détends I relax
je m’ennuie I get bored
je me lève à x heures I get up at x o’clock
je me repose I rest
je me promène I go for walks
je sors avec des amis I go out with friends
je ne fais rien I do nothing
je ne voyage pas I don’t travel

B. Parle-moi de tes vacances l’année
Past time phrase
Perfect tense
Il y a deux ans
Two years ago
je suis allé[e]
L’année dernière
I went
Last year

dernière. Tell me about your holidays last year.
Country
Family members
Perfect tense
Transport
en France to France
en avion
en Écosse to Scotland
avec ma famille.
by plane
en Espagne to Spain
J’ai voyagé
en bateau
with my family
en Grèce to Greece
by boat
I travelled
en Irlande to Ireland
en car
avec mes amis.
en Italie to Italy
with my friends
Nous avons
by coach
nous sommes en Turquie to Turkey
L’été dernier
voyagé
en train
Last summer
au Canada to Canada
allés
by train
avec mes parents. We travelled
we went
au Pays de Galles to Wales
with my parents
en voiture
L’hiver dernier
au Portugal to Portugal
by car
Last winter
aux États-Unis to the USA
C’était comment ? How was it?
Opinion phrase Verb
Adjective
Connective Past tense reason
formidable terrific
j’ai bronzé I sunbathed
car
À mon avis
impressionnant impressive
j’ai fait des excursions I did trips
because
c’était
incroyable incredible
j’ai fait du vélo I went cycling
In my opinion
inoubliable unforgettable
j’ai joué au volley I played volleyball
itw as
parce
passionnant exciting
j’ai mangé aux restaurants I ate at restaurants
Selon moi
que/qu’
For me
ce n’était
j’ai nagé dans la mer I swam in the sea
because
pas
décevant disappointing
j’ai oublié mes problèmes I forgot my problems
horrible horrible
j’ai rencontré de nouveaux amis
Sans doute
it wasn’t
puisque/qu’
Without doubt
insupportable unbearable
I made new friends
as, since
terrible terrible
j’ai visité des monuments I visited monuments

ou
or
aussi
also
en plus
in addition

Perfect tense

et je suis resté[e]
and I stayed
et nous sommes
restés
and we stayed

et

je passe mes
vacances
I spend my
holidays
nous passons
nos vacances
we spend our
holidays

Place
à la campagne in the countryside
à la montagne in the mountains
à la maison at home
à l’étranger abroad
au bord de la mer at the seaside
en ville in a city
dans un camping on a campsite
dans un gite in a cottage
dans un hôtel in a hotel
chez moi at my house
chez mes grands-parents
at my grandparents’ house

Accommodation
dans un appartement
in an apartment
dans un camping
on a campsite
dans un gite
in a cottage
dans un hôtel
in a hotel
dans une villa
in a villa

je suis allé[e] à la plage
I went to the beach
je suis sorti[e] avec des amis
I went out with friends
je me suis bien amusé[e]
I had lots of fun
il y avait beaucoup de choses à faire
there were lots of things to do
il n’y avait rien à faire
there was nothing to do
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Year 10 French – Topic 4 – Travel and tourism
C. Comment seraient tes vacances de rêves ? What is your dream holiday?
If clause
Conditional tense
Country
Conditional tense
à Madagascar

Si j’avais de l’argent
If I had the money
Si j’étais millionnaire
If I were a millionaire
Si j’étais riche
If I were rich
Si je gagnais la loterie
If I won the lottery
Si je pouvais
If I could

j’aimerais aller
I would like to go
je voudrais aller
I would like to go
mes vacances
idéales seraient
my ideal holidays
would be

au Canada
au Congo
au Sénégal
au Viêt Nam
en Australie
en Polynésie to Polynesia
aux Caraïbes
aux États-Unis to the USA
aux Seychelles
à Dubaï
à New York

Verb
On peut y
There you can
On pourrait y
There you could

Infinitive phrase
s’amuser have fun
découvrir la culture discover culture
faire des excursions go on trips
faire des randonnées go hiking
manger des plats délicieux eat delicious meals

J’aimerais loger
I would like to stay
Je voudrais loger
I would like to stay

Accommodation
dans un hôtel cinq étoiles
in a 5* hotel
dans un gite à la campagne
in a cottage in the countryside
dans une auberge de jeunesse
in a youth hostel
dans une caravane
in a caravan
sur une île déserte
on a desert island
sur une île exotique
on an exotic island
sur un yacht
on a yacht

Additional information

avec un grand lit
with a big bed
avec un balcon
with a balcony
avec une baignoire
with a bed
avec vue sur la mer
with a view on the sea
avec piscine
with a pool

nager avec les poissons tropicaux swim with tropical fish
prendre des photos formidables take terrific photos
regarder le coucher du soleil watch the sunset
se reposer rest
visiter des sites culturels visit cultural sights

D. Qu’est-ce que tu vas faire pendant les grandes vacances ? What are you going to do during the summer holidays?
Future time phrase
Future tense
Country
Future tense activity
aller à la plage to go to the beach
Pendant les grandes
bronzer to sunbathe
en Écosse.
faire du canoë-kayak to do kayaking
vacances
faire de la planche à voile to do windsurfing
During the summer holidays
en Espagne.
faire de la plongée to do diving
en France.
je vais aller
L’année prochaine
en Grèce.
faire du sport to do sport
Je vais
I am going to go
en Irlande.
faire du tourisme to do sightseeing
Next year
I am going
faire du vélo to do cycling
en Italie.
nous allons aller
Nous allons
Dans x mois/ans
en Turquie.
jouer avec des amis to play with friends
we are going to
We are going
manger et dormir to eat and sleep
In x months/years
go
passer du temps à la campagne
au Canada.
to spend time in the countryside
Dans le futur
au Pays de Galles.
À l’avenir
au Portugal.
sortir en ville to go out in town
visiter des monuments to visit monuments
In the future
visiter des musées to visit museums

Future

ce sera
it will be
ce ne
sera pas
it won’t
be

Adjective
aventureux adventurous
formidable terrific
incroyable incredible
merveilleux marvellous
passionnant exciting

décevant disappointing
ennuyeux boring
insupportable unbearable
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Year 10 – Unit 1: Fitness for
Sport & Exercise
Unit 1: Learning Aim A – Components of fitness
Components of physical fitness
• Body composition
• Aerobic endurance
• Speed
• Muscular strength
• Flexibility
• Muscular endurance
Components of skill related fitness
• Balance
• Co-ordination
• Reaction time
• Agility
• Power
Unit 1: Learning Aim A - Exercise intensity &
Principles of Training.
Exercise Intensity
• Intensity − be able to measure heart rate
(HR) and apply HR intensity to fitness training
methods
• Know how to calculate maximum heart rate
= 220 – age (years)
• Training zones: Aerobic = 60% - 85%,
Anaerobic = 85%-95% and Speed 95%-100%
of Max HR.
• Borg RPE scale 6-20. Know about the
• relationship between RPE and heart rate
where: RPE x 10 = HR (bpm)
Principles of training
Basic:
• Frequency, Intensity, Time, Type
Additional:
• Variation, Adaptation, Specificity,
Progressive overload, Individual needs,
Reversibility, Rest & Recovery.

Unit 1: Learning Aim B – Training Methods
Flexibility Training – PNF, Ballistic, Static: Active,
Passive.
• Circuit Training: A series of exercise performed in a
specific order.
Free Weight training:
• Muscular endurance = 50-60% of 1 Rep max for 20
reps
• Elastic strength = 75% & 12 reps
• Max strength = 90% & 6 reps
• Plyometric training: Develops explosive power &
Strength
Aerobic Endurance training:
• Continuous training: Steady pace, moderate
intensity.
• Interval training: Period of work followed by a
period of rest.
• Fartlek training: Varied intensity, running at different
speeds over different terrain.
Speed training:
• Hollow Sprints: Series of sprints separated by period
of jogging or walking.
• Acceleration Sprints: Pace is gradually increased
from walking to sprinting.
• Interval training: Shorter, higher intensity work
followed by periods of rest.
Unit 1: Learning Aim C – Fitness Testing
Aerobic endurance: Multi-stage fitness test, forestry
step test
Muscular endurance: 60 sec sit up/press up test
Flexibility: Sit & reach test
Speed: 35m Sprint test
Body composition: BMI. BIA, Skin fold/Jackson
Pollock test.
Muscular strength: Hand grip dynamometer
Agility: Illinois agility test
Power: Vertical jump test

Keyword

Definition

Body
Composition

The relative ratio of fat mass to fat-free mass (vital
organs, muscle, bone) in the body.

Aerobic
Endurance

The ability of the cardiorespiratory system to work
efficiently, supplying nutrients and oxygen to
working muscles during sustained physical activity

Speed

Distance divided by the time taken. Speed is
measured in metres per second (m/s).

Muscular
Strength

The maximum force (in kg or N) that can be
generated by a muscle or muscle group.

Flexibility

Having an adequate range of motion in all joints
of the body; the ability to move a joint fluidly
through its complete range of movement.

Muscular
endurance

The ability of the muscular system to work
efficiently, where a muscle can continue
contracting over a period of time against a light
to moderate fixed resistance load.

Balance

The ability to maintain centre of mass over a base
of support o there are two types of balance:
static balance and dynamic balance.

Co-ordination

The smooth flow of movement needed to
perform a motor task efficiently and accurately.

Reaction time

The time taken for a sports performer to respond
to a stimulus and the initiation of their response.

Agility

The ability of a sports performer to quickly and
precisely move or change direction without losing
balance or time.

Power

Strength x Speed = Power

Maximum Heart
rate

The maximum amount of times your heart can
beat in 1 minute.

Borg RPE

Rate of Perceived exertion
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Year 10 BTEC Sport – Unit 2: Practical Performance in Sport
Unit 2: Learning Aim A – Rules,
regulations, scoring systems &
Officials
• Minimum of 10 rules of the
chosen sport. Regulated by the
sports governing body.
• A Rule is something that is put in
place to make the game safe,
fair and competitive.
• Minimum of 6 regulations.
Regulated by the governing
body and officials
• A regulation is something that is
put in place in order for the
game to be played. E.G
equipment, court/pitch,
clothing, facilities, officials.
• Scoring Systems: The method of
scoring goals or points in order to
determine a winner.
• Application of the rules: How are
the rules applied? E.G when a
goal is disallowed in football
because the scoring player was
offside.
• Roles of Officials: What are the
officials of the sport? E.G referee,
umpire, judge, assistant referee.
• Responsibilities of the Officials:
What are they responsible for?
E.G Qualifications, applying the
rules and regulations, Health &
safety, fair play, use of
technology, communication.

Unit 2: Learning Aim B – Skills,
techniques & Tactics in Sport
Components of fitness
required for Sport:
• Aerobic Endurance
• Flexibility
• Speed
• Muscular strength
• Muscular endurance
• Body Composition
And why these are important
for your chosen sport.
Skills:
• All skills required for your
sport (Badminton shots,
Rounders skills – batting,
bowling, fielding)
• Technique of skills (how are
these performed)
• Key points of the techniques
for each skill
Tactics:
• Decision making and
strategies to beat an
opponent, including using
personal strengths to your
advantage.
• Use of attacking &
defending tactics
• Use of different skills during
the game to outwit the
opponent. (E.G performing
a net shot in Badminton
when your opponent is at
the back of the court)

Unit 2: Learning Aim B – Skills, techniques &
Tactics in Sport
Demonstration & Application of the skills &
tactics in Sport:
• Demonstrate appropriate levels of fitness
throughout sporting performance
• Demonstrate & apply the relevant skills
required to be successful in sport
• Demonstrate & apply the tactics used in
order to outwit the opponent
Demonstrate all skills and tactics required for
your sport in:
• Isolated practises
• Conditioned practises
• Competitive situations.
Unit 2: Learning Aim C – Review Sport
performance
Observation checklist:
• Review your own performance using video
analysis and a checklist. Ranking your
performance from 0-10 for each skill &
tactic performed.
Review Performance:
• Explain your strengths and areas for
improvement for each skill, tactic and
effectiveness of decision making.
• Evaluate and analyse performances in
competitive situations.
• Create activities/drills to improve areas for
improvement and overall performance.
• Explain the activities and how they are
going to improve performance.

Keyword

Definition

Rule

A rule is created and put in place
by the governing body for the
sport. This is to ensure the game is
played fairly and safely.

Regulation

A regulation is developed by the
governing body for the sport and
applied by the officials and
participants. This is to ensure the
game can be played safely and
with the correct equipment.

Official

An official is in charge of applying
the rules of the game.

Skill

An athlete's ability to choose and
perform the right techniques at the
right time, successfully and
regularly.

Technique

The way in which a skill is broken
down and performed.

Tactic

Tactics are the skills required in
any game that allows a player or
team to effectively use their talent
and skill to the best possible
advantage.

Isolated
practise

A Practise or drill that is completed
without pressure/competition.

Conditioned
practise

A practise or drill that is
completed with specific
requirements/rules.

Competitive
Situation

A game related activity or full
competitive game where there is
clear competition for success.
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