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Being Trafalgar

At the end of your time at the school your knowledge organisers will provide you with lots 
of help and support when your prepare for your GCSE exams.

To help yourself you should:

Å Keep your Knowledge Organisersas tidy as possible

Å Highlight parts of them as you go through learning lessons or add in post-it notes etc. 
to help you learn key knowledge

Å Keep your used Knowledge Organiserssafe at home.  If you have used them since Year 
7 you will end up at the end of Year 11 with 14 Knowledge Organisers.  Line them up 
on your shelf at home and keep coming back to them for your revision, homework and 
learning

Å Show them to your parents and talk through with them the facts and knowledge you 
have learned about in lessons ςhelp them to learn new things too!

Å Take your Knowledge Organiserfor the term you are in to school every day and use it 
in every lesson you can!



Using a Knowledge Organiser well

What is a Knowledge Organiser?
A Knowledge Organiser is a document that sets out the key information you 
need to understand, learn and memorise in each of the subjects you study 
this term. 

Why do I have to carry my Knowledge Organiser around with me?
Your teachers will want you to use your Knowledge Organisers in lessons. 
They are yours forever and you may want to annotate or highlight on them 
when your teacher talks about things in them. They will certainly be used in 
lessons when you have a cover teacher and you can use them whenever you 
find yourself with some spare time. 

How should I use my Knowledge Organiser?
You should use your Knowledge Organiser to learn this key information and 
commit it to memory. Your teachers will often quiz you on the information 
on the Knowledge Organiser in your lessons.  The best way of using it is to 
use the look, cover, write, check method which you will have been 
introduced to in your Knowledge Organiser launch assemblies. 

What do I do with my Knowledge Organiser at the end of the term?
¸ƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ŎŀǊǊȅ ȅƻǳǊ YƴƻǿƭŜŘƎŜ hǊƎŀƴƛǎŜǊ ŀǊƻǳƴŘ ǿƛǘƘ ȅƻǳ ŀƴȅƳƻǊŜ 
but you should keep it somewhere safe where you can easily get it out and 
use it. Remember that the information on the Knowledge Organiser includes 
things you will need to remember for your GCSE exams, so your teachers will 
continue to quiz you on it.

Why is a Knowledge Organiser important? 
GCSE specifications requirestudents to memorise more facts, equations, quotations and information than ever before and there are things you will learn 
right from the start of year 7 that you will need to know in year 11 when you sit your GCSE exams ςthe Knowledge Organiser helps you to identify the things 
that you need to try and commit to your long term memory and return to over and over again during your time at secondary school. There are also things 
that we think it is important you learn about and remember that might not be in a GCSE exam but represent useful knowledge for life. 
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Language Methodsto Practise in your Fortnightly Writing Challenge and Examinein your Reading

alliteration: the repetition of a consonant sound to begina series of words.

anecdote:
a short story to prove a point e.g. a dad, talking to his children about the dangers of running in the house, a dad might 

include an anecdoteabout falling in his home as a boy and breaking his arm. 

antithesis: putting two opposite ideas together to highlight contrasts.

emotive language: wordsand phrases that are used to make the reader feel a particular emotion.

extended 
metaphor:

a version of metaphor that extends over the course of multiple lines, paragraphs, or stanzas of prose or poetry.

foreshadowing: the writer hints at an event that will happen later in his story/poem/play/writing.

imperative verbs: instructional/command words that give the action the speaker/writer wants you to do.

metaphor: likeŀ ǎƛƳƛƭŜΣ ōǳǘ ƛƴǎǘŜŀŘ ƻŦ ǳǎƛƴƎ ΨƭƛƪŜΩ ƻǊ ΨŀǎΩ ƛǘ ŎƻƳǇŀǊŜǎ ǘǿƻ ǘƘƛƴƎǎ ōȅ ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ ǎƻƳŜǘƘƛƴƎ ƛǎ ǎƻƳŜǘƘƛƴƎ ŜƭǎŜΦ

modal verbs: help show the level of possibility, ability, obligation or permissionof the main verb/action e.g. might, ŎŀƴΣ ƳǳǎǘΣ Ƴŀȅ Χ

pathetic  fallacy: the projection of human emotions/mood onto non-human objects found in nature e.g. the weather.

sensory 
description: employing the five senses in writing to evoke a mental image and/or sensation for the reader.

simile: 
ŀ ŎƻƳǇŀǊƛǎƻƴ ǿƘƛŎƘ ŦƛƴŘǎ ǎƛƳƛƭŀǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛƴ ǘǿƻ ƻōƧŜŎǘǎ ŀƴŘ ŎƻƳǇŀǊŜǎ ǘƘŜƳΣ ŀƭǿŀȅǎ ōȅ ǳǎƛƴƎ ǘƘŜ ǿƻǊŘǎ ΨƭƛƪŜΩ ƻǊ 

ΨŀǎΩΦ

statistics: factual data used in a persuasive way.

superlative: an adjective or adverb that shows the highest or lowest degree of comparison e.g. best, worst, finest, most, etc. 

onomatopoeia: using words that sound like the noise they represent.

personification:
a typeof figurative language that gives an object human characteristics 

(emotions, sensations, speech, physical movements).

rhetorical 
question:

a question asked for a purpose other than to obtain the information the question asks e.g. create a dramatic effect; 
emphasise a point; make you think about/eager to learn the answer.
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Use a range of sentence structures :

The spotted green frog jumped 

into the pond. 

(simple)

The spotted green frog jumped into the 

pond and he splashed water on me.

(compound ðcoordinating 

conjunction: for, and, nor, but,  

or, yet, so)

The spotted green frog jumped into the 

pond when the hawk flew overhead.

(complex ðsubordinating conjunction: 

if, although, as, before, because, 

when, after, since, until, so that, while 

etc.)

When the hawk flew overhead , the  

spotted green frog jumped

into the pond.

(subordinate/dependent clause start)

The frog, which had been lurking 

underwater, jumped on the lily pad.
(embedded clause)

Use fronted adverbials:

Rather slowly , (manner) 

During the night , (time/temporal)

Every minute or two , (frequency)

At the end of  the corridor , (spatial)

Just beyond the stairwell on his left , 

he opened the door.

Use different sentence types:

The wind is blowing. (declarative)

Put your pen down.  (imperative)

Who do you trust most in the world? 

(interrogative)

Pollution is killing us! (exclamation)

Use epiphora (epistrophe)

I canõt believe I was robbed. 

Everything is gone . My television and 

electronics are gone . The money I left 

on my nightstand is gone . 

Use a conditional sentence:

When people smoke cigarettes, their 

health suffers.

If  I had cleaned the house, I could 

have gone to the cinema. 

Use anaphora: 

Now is the time for action. Now is the 

time to take up arms. Now is the time 

to fight for your country.

Use a past participle - Ėedė start:

Glazed with barbecue sauce, the rack 

of  ribs lay nestled next to a pile 

of  sweet coleslaw.

Use a present participle - Ėingė start:

Whistling to himself, he walked down 

the road.

Use a two and then three word 

sentence:

It hurt. I was dying!

Snow fell. Flakes floated precariously. 

Use a tricolon (tripartite list):

ôI stand here todayhumbled by the 

task before us, grateful for the trust 

you have bestowed, mindful of  the 

sacrifices borne by our ancestors.õ 

Snap! Crackle! Pop! (Rice Krispies slogan)

Use paired adjectives to describe a 

noun:

Take a look at this bright red spider.

Luckily, it isnõt a wild, dangerous one. 

Use anadiplosis (yoked sentence):

Building the new motorway would be 

disastrous, disastrous because many 

houses would need to be destroyed. 

ôFear leads to anger . Anger leads to 

hate . Hate leads to suffering.õ 

Yoda, Star Wars . 

Use discourse markers to begin 

paragraphs and start/link some 

sentences:

First of  all, To begin with, Firstly,

Therefore, Consequently, Hence, As a 

result,

Furthermore, In addition, Additionally, 

Moreover,

Meanwhile, Later that day, Seconds 

later, Subsequently, That afternoon,  

On the whole, Interestingly, Basically, 

In short, Broadly speaking,  

Alternatively, Conversely, Similarly, 

On the other hand, Despite this, 

Likewise, However,

To conclude, Finally, In conclusion, 

Eventually, In the end, 



Quotation marks show exact words that 
are spoken or written by someone.

Ψ5ƻƴΩǘ ōŜ ƭŀǘŜΗΩ ǎƘƻǳǘŜŘ aǊǎ {ƳƛǘƘΦ

ΨL ǿƛƭƭ ōŜΣΩ aƻƭƭȅ ǎŀƛŘΣ ŀƴŘ ŀŘŘŜŘΣ Ψǎƻ don't 
ŜȄǇŜŎǘ ƳŜ ōŜŦƻǊŜ ммΦΩ

Mrs{ƳƛǘƘ ǊŜǇƭƛŜŘΣ Ψ²Ƙŀǘ ǘƛƳŜΚΩ 

Semi -colons are used to separate two 

sentences that are closely related:

It was winter; the snow was falling 

heavily.

Question marks are used at the end of 
direct questions instead of a full stop.

What is your favourite food? 
How do you feel today?

An indirect question ends with a full stop, 
rather than a question mark: 
LΩŘ ƭƛƪŜ ǘƻ ƪƴƻǿ ǿƘŀǘ ȅƻǳΩǾŜ ōŜŜƴ ŘƻƛƴƎ ŀƭƭ 
this time. I wonder what happened.

Colons are used to:
1) begin a list.
I have three pet rats: Bert,  Ernie and Elmo.
2) indicate that what follows it is an 
explanation or elaboration of what 
precedes it.
Unfortunately, the weather forecast was 
wrong: it rained all day!

Semi-colons are used to separate two 
sentences that are closely related:
It was winter; the snow was falling heavily.

They can also be used to separate items in 
a list made of longer phrases. I have been 
to Newcastle, Carlisle, and York in the 
North; Bristol, Exeter, and Portsmouth in 
the South; and Cromer, Norwich, and 
Lincoln in the East.

An apostrophe is used to show:
1) omission - where a letter or letters has 

been missed out.
does not ĄŘƻŜǎƴΩǘ        I am ĄLΩƳ  
2) possession ςwhen some thing/one 
ownssomething. Thankfully, they played 
{ǳǎŀƴΩǎ ƎŀƳŜΦ LƴǘŜǊŜǎǘƛƴƎƭȅΣ 5ŀǾƛŘΩǎ ƘƻǳǎŜ 
Ƙŀǎ ƴƻ ƎŀǊŘŜƴΣ ōǳǘ {ǳǎŀƴΩǎ housedoes.

Full stops are used to:
1) mark the end of a sentence.
Carefully, he kicked the ball into the goal. 
2) show when a word has been 
abbreviated. 
{ŀƛƴǘ tŜǘŜǊΩǎ wƻŀŘ ƛǎ ƻƴ ǘƘŜ IƛƎƘ {ǘǊŜŜǘΦ
Ą{ǘΦ tŜǘŜǊΩǎ wƻŀŘ ƛǎ ƻƴ ǘƘŜ IƛƎƘ {ǘǊŜŜǘΦ

Brackets are used in pairs for parenthesis: 
a word or phrase inserted as an 

explanation or afterthought into a passage 
which is grammatically complete without 

it. E.g.
Andrew Jacklin (last year's losing finalist) is 

expected to win this heat.
Tigers are carnivores (meat eaters)!

Dashes are used for parenthesis: a word or 
phrase inserted as an explanation or 
afterthought into a passage which is 
grammatically complete without it. E.g.
Last year, they roasted the winning brisket 
τ the size of a pillow τ in a mighty clay 
oven. Paul felt hungry ςmore hungry than 
ƘŜΩŘ ŜǾŜǊ ōŜŜƴΦ

Ellipsis is used to:
1) show a pause or hesitation in 
ǎƻƳŜƻƴŜΩǎ ǎǇŜŜŎƘ ƻǊ ǘƘƻǳƎƘǘΦ
L Řƻƴϥǘ ƪƴƻǿ Χ LϥƳ ƴƻǘ ǎǳǊŜΦ 

2) build tension or show that something is 
unfinished. 

[ƻƻƪƛƴƎ ǳǇΣ tŀǳƭ ŎƻǳƭŘƴΩǘ ōŜƭƛŜǾŜ 
ǿƘŀǘ ƘŜ ǎŀǿ Χ 

Commas are used to separate:
1) items in a list .
Bert, Ernie and Elmo are my three pet rats.
2) dependent clauses and phrases.
While I was in the bath, the cat scratched 
at the door. That  meant, because I was on 
my own in the house, I had to get out to let 
him in. Thankfully, I had a towel handy!

Exclamation marks express strong 
emotions: forcefulness, commands, anger, 
excitement, surprise etc. 
5ƻƴΩǘ ōǳȅ ǘƘŀǘ ŎŀǊΗ {ǘƻǇ ǘŜƭƭƛƴƎ ƳŜ ǿƘŀǘ ǘƻ 
ŘƻΗ LΩƳ ŦǊŜŜΗ ¸ƻǳΩǊŜ ƭŀǘŜΗ  {ƘŜ ŀŎǘǳŀƭƭȅ ǿƻƴΗ 
¢ƘŜȅΩǊŜ ŀƭǎƻ ǳǎŜŘ ŦƻǊ Ƴƻǎǘ interjections: 
ϥIƛΗ ²Ƙŀǘϥǎ ƴŜǿΚΨ ϥhǳŎƘΗ ¢Ƙŀǘ ƘǳǊǘΦΨ
ϥhƘΗ ²ƘŜƴ ŀǊŜ ȅƻǳ ƎƻƛƴƎΚΨ 



Writing 
Forms



Dystopian Narrative: The Machine Stopsby E.M. Forster 

Above her, beneath her, and around her, the Machine hummed eternally; she did not notice the 

noise, for she had been born with it in her ears. The earth, carrying her, hummed as it sped through 

silence, turning her now to the invisible sun, now to the invisible stars. She awoke and made the 

room light.

ñKuno!ò 

ñI will not talk to you,ò he answered, ñuntil you visit me.ò 

ñHave you been on the surface of the earth since we spoke last?ò 

His image faded. 

Again she consulted the book. She became very nervous and lay back in her chair palpitating. She 

directed the chair to the wall, and pressed an unfamiliar button. The wall swung apart slowly. 

Through the opening she saw a tunnel that curved slightly, so that its goal was not visible. Should 

she go to see her son, this would be the beginning of the journey.

Ofcoursesheknewallaboutthecommunication-system. Therewasnothingmysteriousin it. She

wouldsummona car and it wouldfly with her downthe tunneluntil it reachedthe lift that

communicatedwiththeair-shipstation: thesystemhadbeenin useformany,manyyears,long

beforethe universalestablishmentof the Machine. Thosefunnyold days,whenmenwentfor

changeofairinsteadofchangingtheairintheirrooms!Andyetðshewasfrightenedofthetunnel:
shehadnotseenit sinceherlastchildwasborn.

Writing 
Forms

Writing a Report Fundraising at Frecklewood

The Frecklewood Donkey Sanctuary is a charity that cares for rescued and unwanted donkeys. The sanctuary is based 
a mile away from Frecklewood Academy and the school has a long history of partnership, having sent many year 10 
students there for work experience week. The charity is currently in need of funds, having seen a 12% dip in 
ŎƘŀǊƛǘŀōƭŜ ƎƛǾƛƴƎ ŘǳǊƛƴƎ ǘƘŜ Ǉŀǎǘ ŦŜǿ ȅŜŀǊǎΧΦ

Benefits of fundraising
As part of this investigation we have spoken with school leaders at the five state secondary schools in the Danshire 
area about the fundraising activities that they undertake. Collectively they raise funds for numerous causes, including 
Shelter (a charity that tackles homelessness), Stonewall (a charity that promotes equality for lesbian, gay, bi and 
trans people) and Young Dementia UK (who provide support for people whose lives are affected by young onset 
dementia).
Χ

hƴŜ ǘŜŀƳ ƭŜŀŘŜǊ ǎŀƛŘ Ψ{ƻƳŜ ƻŦ ƻǳǊ ǎǘǳŘŜƴǘǎ ƘŀǾŜ ǇǳǊǎǳŜŘ ŎŀǊŜŜǊǎ ƛƴ ǘƘŜ ŎƘŀǊƛǘȅ ǎŜŎǘƻǊ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜƛǊ ŦǳƴŘǊŀƛǎƛƴƎ 
ǿƻǊƪ ŀǘ ǎŎƘƻƻƭΦΩ Χ

Suggestions for activities
!ǎ CǊŜŎƪƭŜǿƻƻŘ Ƙŀǎ ŀ ǎǘǳŘŜƴǘ Χ

Ultimately the benefits of fundraising events are huge. Whichever approach Frecklewood Academy takes, the 
charity, students and staff are all set to benefit.

clear title

subheadings

subheadings

Formal tone

Writing a Narrative: extract is from The Silent Land, by Graham Joyce. 

It was snowing again. Gentle six-pointed flakes from a picture book were settling on her jacket 
sleeve. The mountain air prickled with ice and the smell of pine resin. Several hundred metres below 
lay the dark outline of Saint-Bernard-en-Haut, their Pyrenean resort village; across to the west, the 
irregular peaks of the mountain range.
Χ
If there are few moments in life that come as clear and as pure as ice, when the mountain breathed 
back at her, Zoe knew that she had trapped one such moment and that it could never be taken away. 
Everywhere was snow and silence. Snow and silence; the complete arrest of life; a rehearsal and a 
pre-echo of death. She pointed her skis down the hill. They looked like weird talons of brilliant red 
and gold in the powder snow as she waited, ready to swoop. I am alive. I am an eagle.
Χ
The noise itself filled her ears and muffled everything, and then there was silence, and the total 
whiteness faded to grey, and then to black!



Paragraph content/ 

topic
Language method/vocab

Sent 

structures
Punc

1: waves engulfing and 

devouring the sea side 

town - noisy and 

disruptive, movement

onomatopoeia crash, whip, 

smash

personify so violent/threatening

óingô start verbs 

(prespart)

! ;

2: train victim moving 

across railway line past 

houses towards 

destination

personify - victim, alliteration, 

metaphor: A caterpillar, the train 

sways and pitches precariously 

along the track to its daily 

destination. Snatching bites, the 

sea salt nips at its metal skin as it 

passes, eating away at it, killing it. 

Rattles. Will it survive?

Chain/ tricolon

Question

? - -

3: zoom in on one 

carriage window, motion 

sick 

Windows hit by spray that ólike a 

tamed caô has óturned savageô 

today. Passenger pitched side-to-

side; bubbling sickness rising bile 

from stomach!

Anadiplosis 

(yoked)

Ψ    Ω Τ Η

4: houses Like soldiers standing to attention 

they are defending their 

inhabitants. Diff pastel colours of a 

seaside town: prawn pink, salmon 

peach, oyster grey, seaweed 

green, cracking paintwork

Fronted spatial 

adverbials

(   ) :

5: canopy of sky above 

threatening

Adjectives for mood: grey sky, 

stuffed clouds full of cold, sharp 

rain, 

Verb: beating down, attacking, 

Two then three 

word sentences

Χ Τ

The Grid Plan is good for making sure you include lots of different 
methods, or to compare two/more things side-by-side. Each 

row/column = a paragraph. 

Linear flow and vertical charts are useful for planning writing that has 
to follow a step-by-step process. Each section/shape = a paragraph. 

Intro: Here you will find everything you need to know about  buying a 

goldfish. Follow this advice to é

After this, itõs back to the research. Make a list of é Donõt é. 

Do é

Next, decide where to put é bedroom could be best habitat 

for your fish because  é However, it might be better to é

First of all, research the fishes needs and best fish breeds é

Fail to Plan

Plan to Fail!Plan non-fiction writing (include a counter-argument for writing to 
argue) using a graphic organiser.

Thesis: 

statement 

that defines 

argument/ 

problem and 

your 

viewpoint on 

it.

Main reason your 

viewpoint is valid/ 

superior 1:  

Main reason your 

viewpoint is valid/ 

superior 2:  

Main reason your 

viewpoint is valid/ 

superior 3:  

Conclusion:

restate 

argument/

problem, and 

repeat again 

what reader 

should now 

think/feel/

do.

Fact/exampleto support/validate1b: 

Fact/exampleto support/validate1c: 

Counter or Fact/exampleto 

support/validate1a: 

Fact/exampleto support/validate 2b: 

Fact/exampleto support/validate 2c: 

Fact/exampleto support/validate 3b: 

Fact/exampleto support/validate 3c: 

Counter or Fact/exampleto 

support/validate 2a: 

Counter or Fact/exampleto 

support/validate 3a: 



CǊŜȅǘŀƎΩǎ tȅǊŀƳƛŘκ
the Story Mountain is 
the best for planning 
narratives (stories).

Mind maps/spider diagrams, allow you to jot down content ideas in no 
particular order and then decide on the best order to write them up in ςso 

ǘƘŜȅΩǊŜ ƛŘŜŀƭ ŦƻǊ ƴƻƴ-fiction writing. Each leg = a paragraph

Intro:My address right hand side, + 

date, school address left,

Dear Mr Cole

Should we consider discontinuing 

wearing a school uniform, youôve 

asked? Quite simply, yes! Within this 

letter, you will find several arguments 

setting out precisely why we should 

make this change.

Conclusion: 

To conclude, 

repeat RQ, 

Quite simply, 

yes! 

Yours 

Sincerely 

Counter reason:

old-fashioned 

tradition, so easier to 

continue

Argument reason: 

other traditions -

burnt witches, slept 

on straw, walked 

barefoot ïnow 

discontinued  so é

Supporting 

example: anecdote, 

use experts

Counter reason:all 

look same so no 

prejudice/bullying over 

clothes, 

Argument reason: no 

individualism, learning 

who we are

Supporting example:  

RQ +triple 

Isnôt part of our 

learning at school 

about learning how to 

dress appropriately, 

learning who we are, 

learning how to judge 

people on what is 

inside, not what wear? 

Counter reason:cost cheaper as not designer or from 

shops making huge profit

Argument reason: cost of blazers, trousers and skirts 

from school unishop expensive as no competition, own 

clothes mix ónô match so fewer outfits needed, wear 

weekends so more use, 

Supporting example: emotive language: force poorer 

families to go without, statistics

P1

P2

P3

Rising Action 

(build towards conflict):

Åbuild on character, 

setting, plot;

Å introduce a 

complication/problem;

Åbuildtension/ 

excitement;

Åuse interesting 

adjectives, sensory 

description,figurative 

languageetc.

Exposition (Introduction):

Åuse an opening hook to grab attention e.g. 

mysterious atmosphere, in medias res, etc. 

Åuse descriptive vocabulary to set the scene 

and describe the main character/setting;

Å foreshadow what is to come.

Climax (turning point, height ofaction/problem at its worst):

Åuse exciting adverbs and verbs;

Åaccelerate pace and heighten tension using lots of shorter sentences.

Falling action(turning 

point, height of

action/problem at its 

worst):

Åwhat events happen to 

solve the problem?

Dénouement/Resolution  (ending):

Å link back to the start (circular);

Åwhat has the character learned?

Åhow are things different now?

Å is there an exciting twist or cliff-

hanger ending?

Form:Letter
Audience: Headmaster

Purpose: Argue change 

uniform



Writing Purposes

government

medicine

occurrence

proceed

profession

prominent

üUse interesting facts details; 

üuse  brackets to explain technical 
terms. 

Inform: tell the reader 
what they want/need to 
know.

Interestingly, chocolateis actually made from theseeds
of acacao tree. After fermentation, the beans are dried, cleaned, and 
roasted. The shell is then removed to produce cacao nibs (unadulterated 
chocolate in rough form).

Explain:  tell the reader 
how and why.

ü Use  connectives: ôas a resultõ, 

ôbecauseõ, ôso thatõ, when;

ü use sequence discourse markers: 

Eventually, Another, Furthermore. 

Often, when in need of comfort or reassurance, or in stressful situations, 
people cravechocolate. Primarily, this is becausedopamine is released into 
your brain when youeat chocolate, and as a result it can lower levels of  
ŀƴȄƛŜǘȅ Χ 

Advise: help warnand 
guidereader, but 

reassurewith  carefully 
considered advice.

ü Use imperative verbs (stop, do, 

donõt, wait etc.), and modal verbs 

(if, could,  might, should).

ü use second person (you, your).

Most importantly, if youare feeling bored and cravingchocolate, ŘƻƴΩǘgive 
in to your yearning. Instead, you could gofor a walk, run errands, calla friend 
or reada book. If you can take your mind off food for a short time, the 
craving maypass.

Persuade: try to get the 
reader to do as you 
ask/agree with you.

ü Use APE FOR REST:  anecdote, 

personal pronouns, emotive 

language, fact, opinion, rhetorical 

questions, repetition, experts, 

statistics, triples.

One of the ǿƻǊƭŘΩǎ ƎǊŜŀǘŜǎǘ ŎƻƳŦƻǊǘ foods, Chocolate, is ǘƘŜ  ǳƴǊƛǾŀƭƭŜŘ ΨƎƻ-
ǘƻΩ when life takes a bad turn, an easy gift to thrill just about everyone,and 
a tasty treat that will uplift even the most melancholy of moods. 

Argue: present two 
sides, but ensure your 
side appears strongest 
so reader agreeswith 

you.

ü Use sequence discourse markers;

ü use ôSome believe ..õ, ôHowever, 

most people would agree thatõ;

ü use APE FOR REST (above).

Describe: help the 
reader to pictureit and 
imagine the experience.

ü Use similes, metaphors, 

personification, interesting  

adjectives/verbs, sensory 

description.

Narrate: tell the reader 
a tale that will have 

them hanging on your 
every word.

First of all, some believe that as chocolateis high in calories, it is bad for you. 
However, scientific experts have proventhat chocolate, as it contains high 
levels of antioxidants, could lower cholesterol levels, improve mood and 
prevent memory decline! 

ü Use the mountain/

pyramid structure;

ü use some description;
ü use a few lines of direct speech.

Suddenly, she was aware she had arrived at her destination! On the door in 
front of her, a scarlet square of shiny plastic printed with the words 
Ψ/ƘƻŎƻƭŀǘŜ [ŀōƻǊŀǘƻǊȅΩ ǎǘƻƻŘ ƻǳǘ ƻƴ ƛǘǎ splintering wood. Why she was 
standing on this doorstep, though, and what, or who, had led her here in 
the first place?

Enticingly, the dome of dark chocolate, flecked sporadically with lime 
slivers, remained encased in its fluted carapace. Around the outsideof it 
cleaved the diminutive remains of its neighbour: a praline long ago eaten! 
Velvety smooth, this solitary bead of ganache glistened, revelling in its 
escape, yet mourning its rejection. 

Key Language/Structural methods Chocolate Model!

pseudonym

publicly

pursue

schedule

sentence

separate

Term 5 & 6

SPIVoT words 

alliteration

assonance

connote

onomatopoeia

omniscient

clause

character

metaphor

simile

Shakespeare

pragmatic

status quo

bravado

malinger



PACE AND TONE ςIh² {9b¢9b/9{ I!±9 !b Lat!/¢ hb ¢I9 w9!59wΧ

Å{ƻƳŜǘƛƳŜǎ ǎǘǳŘŜƴǘǎ Ŏŀƴ ŦŜŜƭ ŀ ƭƛǘǘƭŜ ŎƻƴŦǳǎŜŘ ǿƘŜƴ ŀǎƪŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ΨǎŜƴǘŜƴŎŜ ŦƻǊƳǎΩΣ ōǳǘ ǘƘŜǊŜ ƛǎ ŀƴ ŜŀǎƛŜǊ ǿŀȅ ǘƻ 
look at them. Every writer wants to establish a paceand a tone to their writing. Pace is how fast or slow a text is meant 
to be read.  Tone is the kind of sound or mood you want to give to a piece of writing.
ÅIf you use lots of short sentences together it can build tension, but it can also speed up a text as a reader becomes more 

desperate to find out what happens as tension builds. Alternatively short sentences can make a reader stop and reflect 
on specific ideas.
ÅLonger, more complex sentence forms can be used to aid description or to help a reader build up an understanding of 

setting or character. 
ÅSo whenever you read a text, think about what kind of tone and pace is created and how the writer uses sentences to 

achieve that effect on the reader.

READING LITERARY FICTION TEXTS 
Y9¸ ¢ILbD{ ¢h /hb{L59w !.h¦¢ ¢I9 {h¦w/9 ¢9·¢ ¸h¦ !w9 DL±9bΧ

Genre: What type of story is it? Is it horror? Romance? A mystery? What makes you recognise it as that genre? Which conventions does the story 
include that make it fit into that genre? Why has the writer chosen this genre?
Reader: How is a reader supposed to respond to this text? Are they meant to be scared? Happy? Confused? How does the writer achievethis? 
²Ƙŀǘ ǿƻǳƭŘ ȅƻǳ ǎŀȅ ǿŀǎ ǘƘŜ ǿǊƛǘŜǊΩǎ intention? 
Atmosphere: What type of mood or tone does the writer create in their story? How do they achieve it?
Characters: Which characters are named? What are they called? Which characters are not named? Why might this be? Why might their names 
by important? 
Description of character: How are the characters described? What does this information reveal to us about them?
Dialogue: Do characters speak to each other? Why? Why do they talk about? What does this tell us about character, theme or plot? Whatdo 
characters say about each other? How might this influence a reader?
Archetypes: What typesof characters do we have in this story? Villains? Heroes? Antiheroes? Comedic characters?
Description of setting: How is the setting described? Why is this important? Is the settingasimportant as character?

KNOW YOUR BASICS!  Noun/verb/adverb/adjective/simile/metaphor/question
/alliteration/ onomatopoeia/5 senses/listing/repetition/personification 

STRETCH YOURSELF! Look at the bigger picture ςnot just individual quotes/ 
Consider genre and form/narrative voice/use terms: connotes/ illustrates

LANGUAGE FEATURES

Pronouns

Direct speech

Nounphrase

Subordinate/main 
cause

Narrative voice

Simple/compound/ 
complex  sentences

Accent/Dialect

Utterances

Ellipsis

1st/3rd person

Hyperbole

Imperatives

Exclamations

Make sure you learn these 
key terms and understand 

what they mean 



READING LITERARY  TEXTS  
How does the 
writer use 
LANGUAGE 
ǘƻΧΦΦΚ

To answer:Read
and highlight key 
words in the 
question

Pick your 
quotations first
then consider 
devices

ÇCONTRASTis the number 1/most important language 
technique ςit is alwaysin all good writing/extracts ς
so always look for & comment on it ςe.g. Light/dark; 
small/big; 1ǇŜǊǎƻƴκŎǊƻǿŘǎ ƻŦ ǇŜƻǇƭŜΤ ŘŀȅκƴƛƎƘǘΤ ŜǘŎΧ
ÇThere are key terms to learn for writing about 

language: 
ÇImagery= Simile,metaphor,personification,& 

alliteration 
ÇAnd use the phraseΨǇŜǊƘŀǇǎΧΩ(allows you to 

speculate & offer alternative ideas)
ÇAnd also the phrases: ΨǘƘŜ ŜŦŦŜŎǘ ƻŦ ǘƘƛǎ ƛǎΧΩ&ΨǘƘŜ 

effect of the motif isΧΩ όŘƻƴΩǘ ōŜ ŀŦǊŀƛŘ ƻŦ ǎƻǳƴŘƛƴƎ 
repetitive, the marks here arefor your comments on 
ǘƘŜ ΨŜŦŦŜŎǘΩ ƻŦ ƭŀƴƎǳŀƎŜΧƴƻǘ ŦƻǊ ǎǘȅƭŜΗύ
ÇPoint, Evidence, Explain will certainly helpyou to score 

well when writing about a text.

LANGUAGE FEATURES ΧYOUSIMPLY NEED TO LEARN THESE!

IMAGERY

Imageryis language used by writers to create images in the 
mind of the reader.Imageryincludes figurative and 
metaphorical language to improve the reader's experience &
understandingthrough their senses. E.g. simile,metaphor, 
personification & alliteration

SIMILE
Similes help readers to picture a particular object, person or 
place by ŎƻƳǇŀǊƛƴƎ ǎƻƳŜǘƘƛƴƎ ǘƘŜȅ ŘƻƴΩǘ ƪƴƻǿ ǘƻ 
something they do. They can also be used for exaggeration.

METAPHOR
Metaphors help readers to picture a particular object or 
place by transforming them into something they 
understand better. They can also be used for exaggeration.

PERSONIFICATION
Personification givesinanimate objects a sense of life or 
human characteristics

ALLITERATION

!ƭƭƛǘŜǊŀǘƛƻƴ ŎǊŜŀǘŜǎ ŀ ƳŜƳƻǊŀōƭŜ ǎƻǳƴŘ ƛƴ ǘƘŜ ǊŜŀŘŜǊǎΩ ƘŜŀŘ 
that means they notice that particular line more or they can 
remember it quite well. This means it can be used to 
emphasise a particular point, idea or feeling.

Example:
òThe writer uses personificationin the 
phrase, ôDeath stood at my bedside,õ to 
create an intense feeling of fear for the 
reader, suggesting the writer felt death 
was imminent; it was a threatening 
being, about to take his life.ó

TECHNIQUE: personification

EVIDENCE: quotation shows use of 
personificationςDeath is standing

EFFECT: explain why the writer uses 
this technique + how it works ςBe 
ǎǇŜŎƛŦƛŎΧ5hbΩ¢ Ƨǳǎǘ ƎŜƴŜǊŀƭƭȅ ǎŀȅ 

what the technique means

MAKE SURE YOU HAVE 
SOME HIGHLIGHTERS! 

USE A DIFFERENT 
COLOUR TO HIGHLIGHT 
THE INFORMATION FOR 
DIFFERENT QUESTIONS



READING LITERARY FICTION/NON-FICTION TEXTS  
How far do youagreewith a 
statement about the text? 

To answer: Readand highlight key 
words in the question

Two stages: recognising how the 
writer tries to achieve effects  and 
deciding how effectively this has 
been done.

ÇThe best answers mostlyagree with the statement
ÇάL ŀƎǊŜŜ ǿƛǘƘ Χ ŜȄŎŜǇǘ ǿƘŜƴ Χέ
ÇCONTRASTςdoes the writer use this? 
ÇNarrative voice ςWho is talking? 1st 2nd/3rd person- Why this person/viewpoint?
ÇUse this phrase to frame your answer: ¢ƘŜ ǿǊƛǘŜǊ ǳǎŜǎ Χ
ÇThenadd: Χthe ǿƻǊŘκǇƘǊŀǎŜκǇŜǊǎƻƴƛŦƛŎŀǘƛƻƴκƳŜǘŀǇƘƻǊκǎƛƳƛƭŜκŀƭƭƛǘŜǊŀǘƛƻƴΧ
ÇThen add:Χ ŀ quotation
Ç¢ƘŜƴ ŀŘŘΥ Χ ǘƘƛǎ ƳŜǘƘƻŘ ǎƘƻǿǎ ǘƘŀǘκǎǳƎƎŜǎǘǎκƛƳǇƭƛŜǎ Χ
ÇEnd by evaluating: ŀƭǘƘƻǳƎƘκƘƻǿŜǾŜǊκōǳǘ Χ
ÇThen:repeatuntil you run out of time (literally repeat the above frame)

STRUCTUREwill be referred to in 
one of the questions.  What could 
you include?

[HOW & WHY]
ÇConstruction ςƘƻǿ Ƙŀǎ ǘƘŜ ǿǊƛǘŜǊ ΨōǳƛƭǘΩ ǘƘŜ ǘŜȄǘΚ Lǎ ƛǘsimply chronologicalor more complexςflashbacks, 
ǎƛƴƎƭŜκƳǳƭǘƛǇƭŜ ƴŀǊǊŀǘƛǾŜǎΣ ǊŜǇŜǘƛǘƛƻƴΧ
ÇContrastҐ ŀƎŀƛƴΣ ƴƻΦм ǎǘǊǳŎǘǳǊŀƭ ǘŜŎƘƴƛǉǳŜΧƛǘ ǿƛƭƭ ŀƭǿŀȅǎ ōŜ ǘƘŜǊŜ ǎƻ ƭŜŀǊƴ ǿƘŀǘ ǘƻ ǎŀȅ ŀōƻǳǘ ƛǘΗ [ƛƎƘǘκŘŀǊƪΤ 

small/big; oneǇŜǊǎƻƴκŎǊƻǿŘǎ ƻŦ ǇŜƻǇƭŜΤ ŘŀȅκƴƛƎƘǘΤ ŜǘŎΧ
ÇCircular = means we start & end ina similar place but something has changed ςwhat?
ÇChanges=paragraphs!Look at each paragraph ςhow has it changed? Whyhas it changed? [TiPToP]
ÇSummary statement = one sentence overview of how the structure changes across the text
ÇAlways write about the ending
ÇLŦ ȅƻǳ ǎǘǊǳƎƎƭŜ ǿƛǘƘ ǿǊƛǘƛƴƎ ŀōƻǳǘ ǎǘǊǳŎǘǳǊŜΣ ȅƻǳ Ŏŀƴ ǎǘƛƭƭ Ǝŀƛƴ ƳŀǊƪǎ ōȅ ǳǎƛƴƎ ǇƘǊŀǎŜǎ ǎǳŎƘ ŀǎΥ Ψ!ǘ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ 
ǘŜȄǘΧκ¢ƘŜƴΧΦκLƴ ǘƘŜ ƳƛŘŘƭŜ ƻŦ ǘƘŜ ǘŜȄǘΧκ!ǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ǘŜȄǘΧΩ  ¢Ƙƛǎ ǎƘƻǿǎ ǘƘŀǘ ȅƻǳ ŀǊŜ ǘǊŀŎƪƛƴƎ ǘƘŜ ǘŜȄǘ ŀƴŘ 
you are making a comment about how something has changed.

Top Tip: Remember when you are writing about ANY text, PEE (Point, Evidence, Explain) will demonstrate that you have understood what you 
have read and you have understood that the choices the writer has made, have an impact on the reader.
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Finding the hypotenuse

tȅǘƘŀƎƻǊŀǎΩ ¢ƘŜƻǊŜƳ 
tȅǘƘŀƎƻǊŀǎΩ Theorumstates that 

for right angled triangles, 

the sum of the squares of the 

two shorter sides is equal to 

the square of the hypotenuse

¸ŜŀǊ ф aŀǘƘǎ ¢ŜǊƳ р tȅǘƘŀƎƻǊŀǎΩ ¢ƘŜƻǊŜƳ ŀƴŘ ¢ǊƛƎƻƴƻƳŜǘǊȅ

a²+ b²= c2B

C           A

a c

b

Hypotenuse is 
ALWAYS the 
longest side 

(opposite the 
right angle)

5

12

x c2 = a2 + b2

x2 = 52 + 122

x2 = 25 + 144

x2 = 169

x= Ҟмсф

x= 13

a     c
b

Pythagorean Triples are 3 integers that follow 
the Pythagorean rule e.g.

3, 4, 5 5, 12, 13             7, 24, 25

and any multiples of these triples e.g.

6, 8, 10           15, 36, 39         14, 120, 125

Finding a shorter side

9

x

14 Find x
All lengths in cm
c2 = a2 + b2

Rearrange for shorter side

b2 = c2 - a2

x2 = 142 - 92

x2 = 196 -81

x2 = 115

x= Ҟммр

a     c
b

x= млΦтноулΧΦ

x= 10.7 cm (3 sf)

Remember to 
give degree of 

accuracy of
rounding and 

UNITSof measure  
when needed.

Problems Solving:  Pythagoras in 3D

Find the interim hypotenuse: 

c2 = a2+b2 Ҧ y2 = 132+62

y2 = 169+36 = 205

Find the wanted hypotenuse:

c2 = a2+b2 Ҧ x2 = y2+42

x2 = 205+16 =221
xҐ Ҟннм Ґ мпΦуссΧΦ
x = 14.9 cm (3sig fig)

Summary 3D Formula:  d2 = a2+b2+c2

4cm                 x

y                 6cm
13cm

y

No need to 
find value 
of y as it is  
y2   that will 
be used in 

next 
calculation! 

Sparx: M677 Sparx: M677

Sparx: M147



Year 9 Maths Term 5/6 Basic Trigonometry  (in right angled triangles)

A common way to remember the ratios is:  άSOH CAH TOAέΧΦ but make up your own mnemonic to remember the order of letters e.g. from 
ƻƴŜ ŦƻǊƳŜǊ ǇǳǇƛƭΥ άsunny on holiday, cloudy at home, today only aǾŜǊŀƎŜΗέ

Understanding Trigonometry
Trigonometry enables us to find  missing 
angles and sides in right angled triangles
because the ratios between different sides of 
a right angled triangle will be the same for all 
similar triangles (with the same angles).

Trigonometry Notation
For any right angled triangle ABC:
The HYPOTENUSEis ALWAYS the LONGEST SIDE
The other sides are named according to 
where they are in relation to the angle
The OPPOSITEside is OPPOSITE the ANGLE known/wanted
The ADJACENTside is NEXT TO the ANGLE known/wanted

Sine Ratio

Finding angle Ĕsin-1 

Cosine Ratio

Finding angle Ĕcos-1 

Tangent Ratio

Finding angle Ĕ tan-1

Sin ų= Opposite
Hypotenuse

Cos ų= Adjacent
Hypotenuse

Tan ų= Opposite
AdjacentO

S   H

A

C   H

O

T   A

METHOD
STEP 1: Label the sides you needor know (only 2 out of the 3!)

Remember to label according to the known/wanted angle

STEP 2: Identify the trig ratio needed from the sides involved

STEP 3: Draw out the required calculation triangle
Cross out the item you need to find

STEP 4: Write down the required calculation ςtimes or divide?

CB = tan(56) x 2
Ґ нΦфсрΧ 
= 2.97cm s(3sf)

Angle n = sin-1

Ґ ппΦпнтΧΦ 
Ґ ппх όnrхύ

x
÷

Pythagoras or Trigonometry?:  Pythagoras only deals with sides;  Trigonometry MUST INVOLVE AN ANGLE 

Sparx: U605, U283, U545, 



Exact Values:

Some 
trigonometric 
values need to be 
learnt BY HEART

Tangent Graph

Minimum value -Њ Maximum value +Њ
!ǎȅƳǇǘƻǘŜǎ ŀǘ флх ŀƴŘ нтлх - no tan value for 
these angles.
tŀǘǘŜǊƴ ǊŜǇŜŀǘǎ ŜǾŜǊȅ мулх ǎƻ ǿƛǘƘƛƴ ŜǾŜǊȅ ослх 
there are 2 angles with same tan ratio
e.g. tan-1όмύ Ґ прх !b5 όпрҌмулҐύ ннрх

Sine Graph

Minimum value -1  Maximum value +1
[ƛƴŜǎ ƻŦ ǎȅƳƳŜǘǊȅ ŀǘ флх ŀƴŘ нтлх
tŀǘǘŜǊƴ ǊŜǇŜŀǘǎ ŜǾŜǊȅ ослх so within every 
ослх ǘƘŜǊŜ ŀǊŜ н ŀƴƎƭŜǎ ǿƛǘƘ ǎŀƳŜ ǎƛƴŜ Ǌŀǘƛƻ
e.g. sin-1όѹύ Ґ олх !b5 мрлх

Cosine Graph

Minimum value -1  Maximum value +1
[ƛƴŜǎ ƻŦ ǎȅƳƳŜǘǊȅ ŀǘ мулх
tŀǘǘŜǊƴ ǊŜǇŜŀǘǎ ŜǾŜǊȅ ослх so within every 
ослх ǘƘŜǊŜ ŀǊŜ н ŀƴƎƭŜǎ ǿƛǘƘ ǎŀƳŜ Ŏƻǎ Ǌŀǘƛƻ
e.g. cos-1(-ѹύ Ґ мнлх !b5 мрлх

Exact trig values can be 
calculated using properties and  
ƪƴƻǿƴ ŀƴƎƭŜǎ ƛƴ ŀ άǳƴƛǘά 
ŜǉǳƛƭŀǘŜǊŀƭ ǘǊƛŀƴƎƭŜ όслх ŀƴŘ 
олхύ ŀƴŘ ŀ ǊƛƎƘǘ ŀƴƎƭŜŘ 
ƛǎƻǎŎŜƭŜǎ ǘǊƛŀƴƎƭŜ όпрхύ  -

Pythagoras is applied to find 
the 3rdǎƛŘŜΧΦ

Sparx: U450, U627Year 9 Maths Term 5/6 - Trigonometric Graphs



Year 9 Maths Term 5/6 -Trigonometry in non-ǊƛƎƘǘ ŀƴƎƭŜŘ ǘǊƛŀƴƎƭŜǎ όάǿƻƴƪȅ ǘǊƛƎέύ

KEY LABELLING Notation
For any triangle ABC:
Anglesare labelled with CAPITAL LETTERS
Sidesare labelled with LOWERCASE LETTERS
Side a will be opposite Angle A etc.

A

b                   c

C                  a                          B

Knowing this basic fact is key
as correct use of formula 

requires knowing which sides 
and angles are involved

Sine Rule for AREA OF TRIANGLES

═►▄╪ ╪╫╢░▪╒

Requires:  2 sides and INCLUDED angle

Sine Rule for LENGTHS and ANGLES
Finding sides:

╪

╢░▪═

╫

╢░▪║

╬

╢░▪╒

Finding angles:
╢░▪═

╪

╢░▪║

╫

╢░▪╒

╬

Requires:  a known SIDE & ANGLE pair
the opposite side/Angle of the wanted Angle/side

Cosine Rule for LENGTHS and ANGLES
CƛƴŘƛƴƎǎƛŘŜǎΥ

Ἡ ╫ ╬ ╫╬╒▫▼═

Requires:  2 sides and INCLUDED angle being the angle 
opposite wanted side.

CƛƴŘƛƴƎŀƴƎƭŜǎΥ

ἍἷἻἋ
╫ ╬ ╪

╫╬

Requires:  all 3 sides

Find the area: A

B                                             C

Area = ½ x 8.1 x 12.3 x Sin(62)
Ґ поΦфупΧΦ
= 44.0 cm2 (3sig fig)

Remember to show answer to 3 or 4 decimal 
places before rounding.

Always state  degree of accuracy and units

Find the angle Z
╢░▪╩ ╢░▪

: ίὭὲ

Ґ пуΦнопΧΦ

Ґ пух όnr degree)

Find the side x
ὼ ρφ ςσ ς ρφςσὅέίρρς
ὼ ρπφπȢχρπȣ
ὼ σςȢυφψȣ
ὼ σςȢφcm (3 sf)

Sparx: U562 Sparx: U952 Sparx: U591 



The left hand trick for Sine and Cosine

Å Your pinkyis the x-axis, your 
thumb is the y-axis

Å Each finger represents an angle
Å Find Cosine coordinate of an angle 

by counting fingers to the left
Å Find Sine coordinate of an angle by 

counting fingers to the right
Å Switch the charge to represent the 

coordinates
Å Fill in your circle using your hand 

trick



Year 9 Maths Term 5 and 6:  Functions and Formula

Example: Glossary:  Key terms and concepts explained

a, b, ●ȟ◐ VARIABLESςare letters or symbols used to represent numbers.

4a + 2b 
●◐

5(●

●

EXPRESSIONSςareformed from variables and numbers combined with 
operationsigns and brackets. 
Each part of an expression is called a TERM, terms are separated by 
operators.Eg. 3n + 5 has twoterms3n and 5 separated by the operation + 

An expression does NOT have an equals sign.

Ἃ ●◐

5(●

●

EQUATIONSςaremathematical statements showingtwo expressions have 
equal value,indicated by theequals symbol =.  
Eg. 5x + 4 =  29, the = symbol shows that 5x + 4 has the same value as 29.

An equation MUST have an equals sign.

a < 2
5(●

●

INEQUALITIESςaremathematical statements showing the comparative
value of one expressionto the other. Instead of = the two sides might be 
GreaterǘƘŀƴ όҔύΤ DǊŜŀǘŜǊ ǘƘŀƴ ƻǊ Ŝǉǳŀƭ ǘƻ όҗ); Less than (<);Lessthan or 
Ŝǉǳŀƭ ǘƻ όҖύ the other.

Like equations, inequalitiesƳŀȅ ōŜ άǎƻƭǾŜŘέ ōǳǘ ǳƴƭƛƪŜ ŜǉǳŀǘƛƻƴǎΣ

solutions of an inequality will be a range of possible 
values.  For example, the inequality a<2 indicates that the variable a 

may take any value as long as it is less than 2. 

Ἤ Ἲ

Ἃ ●◐

v = u + at

FORMULA (pl. formulae or formulas)ςare equations linking at least two 
variables and explains the relationship between them.  
Eg. Ἤ Ἲhas two variables ( d and r) and explainsthat the diameter of a 
circle (Ä is equal to twice the length of the radius (ὶ).

Formulaecannot be solved without substituting in known 
values.
For instance, the formulav =u + at, has 4linked variables (ὺȟόȟὥȟὸ). Only if 
the values of three variables are known, can the fourth value be calculated.

╪╫ḳ╫╪
● ḳ ●

Identitiesςare expressions which areidentically equal(in other words the 
same just written in a differentway).  Such expressions are linked with the 

ǎȅƳōƻƭ Φ  Identitiescannot be solved as both expressions will be 

equal in value. 

Substitution into Expressions and Formula
Substitution is when an unknown (variable) is replaced with a known value (number).
CƻǊ ŜȄŀƳǇƭŜΣ ȅƻǳ ŀǊŜ ŀǎƪŜŘ ǘƻ ŦƛƴŘ ǘƘŜ ŀǊŜŀ ƻŦ ǘƘƛǎ ǊŜŎǘŀƴƎƭŜΧΦ 

Things to note when substituting:
ÅBe careful of algebraic notation ςremember number problems need multiplication signs!
ÅBe careful when substituting negative numbers ςit is best to write them in a bracket 

particularly if you are going to use a calculator
ÅWrite out the new calculation in full replacing the variables with their new known value
ÅWhen calculating the final answer, follow BIDMAS rules for order of operations

Examples:  ifa = 2,   b = 3 andc = -5, find the value of the following expressions:

Real life formulae and substitution examples

A = L x W 3cm

5cm
You know the formula for area: Area = Length x Width
You now know actual values: (L) = 5cm  (W) = 3cm
So you can substitute these in...A = 5 x 3
Χ ŀƴŘ ŎŀƭŎǳƭŀǘŜ ǘƘŜ !ǊŜŀΥA = 15cm2

abc
Ĕ2 x 3 x (-5)

= -15

a - b - c
Ĕ2 - 3 - (-5)

= 2-3+5
= 4

ab + c
2

Ĕ2x3+(-5) = 1
2 2

ac2

Ĕ2x(-5)x(-5)
= 2 x 25
= 50

(ac)2

Ĕ2x(-5)x2x(-5)
= -10 x -10
=  100

Example 2: Writing formula
The cooking time for a turkey is 35 minutes per 
Kilogram plus an extra 20 minutes. 
a) Write a formula for this problem
b) Use your formula to calculate the cooking time 

for a turkey weighing 5kg in hours and minutes

Define variables: Cooking Time (C); Weight (W = 5) 
Write formula:    Cooking Time = 35 x Weight + 20
a) Formula: C = 35W + 20
b) Substitute: C = 35 x 5 + 20

C = 195 minutes
C =3hours and 15 minutes 

Example 1: Using given formula

Ὂ σς

This is the formula to change degrees
Celsius ᴈ to degrees Fahrenheit ᴌȢ
Use the formula to convert 21ᴈ to ᴌ

Substitute in C=21: Ὂ σς

Ὂ σς

Ὂ σχȢψ σς

Temperature of 21ᴈ is equal to 69.8ᴌ

Sparx: U585 Sparx: U585 

Sparx: U144 



Functions

A function links two variables.  When you know one, you can work out the other.
There are three elements to a function: the input, the relationship and the output.  
These elements can be represented by a function machine:

hƴŎŜ ŀ ŦǳƴŎǘƛƻƴ Ƙŀǎ ōŜŜƴ ǳƴŘŜǊǎǘƻƻŘ ƛǘ Ŏŀƴ ōŜ άǳƴŘƻƴŜέ                                                                       
by working backwards and applying inverse operations.  

Χ ǎƻ ŀƴ output of 20 from this function could only have resulted from an input of (20+4)÷3 = 8.

Functions, Equations and Formula
Many equations and formula can be represented using a function machine:

Example:  (i) Create a function machine for the equation y = 2x3ς5
Y is the Subjectof this formula - it is the variable on its own on one side of the equals sign. The 
subject is the OutputƻŦ ǘƘŜ ŦǳƴŎǘƛƻƴ ƳŀŎƘƛƴŜΦ άȅέ ƛǎ ǘƘŜ ƻǳǘǇǳǘΣ ǿƘƛŎƘ ƳŜŀƴǎ άȄέ ǿƛƭƭ ōŜ ǘƘŜ Input.  
¢ƘŜ ǇǊƻŎŜǎǎ ǘƘŀǘ ǘǳǊƴǎ ǘƘŜ ƛƴǇǳǘ ǾŀƭǳŜ άȄέ ƛƴǘƻ ƻǳǘǇǳǘ άȅέ ƛǎ ǘƘŜ ΨǎǘƻǊȅ ƻŦ άȄέ ƛƴǘƻ άȅέΩΦ 
EgΦ ²Ƙŀǘ ƛǎ ƘŀǇǇŜƴƛƴƎ ǘƻ άȄέ ǘƻ ǘǳǊƴ ƛǘ ƛƴǘƻ άȅέ ςǊŜƳŜƳōŜǊƛƴƎ ǘƻ Ŧƻƭƭƻǿ .L5a!{Σ άȄέ ƛǎ ōŜƛƴƎ ŎǳōŜŘ 
first, then multiplied by 2 then 5 is subtracted from the value. 

(ii) Use your function machine to find the value of x when y = 11
y is the output so x is the input. To the calculate x you need to work back through the function 
machine with inverse operations.

ψ= 2                     (16÷2=8)                (11+5=16)

Input must be 2 for output of 11 so if y=11 then x = 2

Times by 3 Subtract 4Input Output

Inverse operations

+ ė -
x ė ÷
2
ėҞ

(Powers)                    (Roots)

5 11

Divide by 3 Add 4Input Output

A true function must 
produce only one 

output for each input.

8 20

Times by 2 Subtract 5Input OutputCube

Changing the subject of a formula or equation

This method - creating functions machines and their inverses - can help in rearranging (or 
changing the subject of) a formula.
Examples: (1)) Rearrange the equation  ὁ ● to make ●the subject

(old subject)

(  new          (relationship around y)
subject)

●
◐

(2)) Rearrange the equation ὁ ● to make ●the subject

(new subject)          (relationship around y)

● ◐

◐ (Simplify if necessary)

hƴŎŜ ȅƻǳ ŀǊŜ ŎƻƴŦƛŘŜƴǘ ǘƘŀǘ ȅƻǳ ƪƴƻǿ Ƙƻǿ ǘƻ άǳƴǇƛŎƪέ ŀ ŦǳƴŎǘƛƻƴ ŀŎŎǳǊŀǘŜƭȅ Σ ŀƴ 
alternative way to set out your workings is similar to that for solving equations:
(3) Rearrange these formula to make x the subject

(i) ◐ □● ╬ (ii) ◐
●
╫

(-c)     ώ ὧ άὼ (-c)                         (+b)    ώ ὦ (+b)

(÷m) ὼ (÷m)                       (x2) ςώ ὦ ὼ (x2)

Finally remember to write your final answer with ὼas the subject at the start.

●
◐ ╬

□
ὀ ◐ ╫

Divide by 2 Add 5Input OutputCube Root

2 11

x5 +6● ◐Step 1: create the Function machine. 
Remember start with ●and build to ◐

Step 2: reverse the Function machine 
applying inverse operations ÷5 -6● ◐

Step 3: follow the reversed function to 
write the new relationship around 
◐which is equal to the new subject ὀ

÷2 - 5● ◐SquareStep 1:

Step 2:

Step 3:

x2 +5● ◐
Square 
root

Sparx: U673 Sparx: U556 



Function Notation
More mathematically, a function is a relation between a set of INPUTSόǘƘŜ άDOMAINέύ ŀƴŘ ŀ 
set of OUTPUTSόǘƘŜ άRANGEέύ ǎǳŎƘ ǘƘŀǘ ŜŀŎƘ ƛƴǇǳǘ ƛǎ ǊŜƭŀǘŜŘ ǘƻ ŀƴ ƻǳǘǇǳǘΦ

CǳƴŎǘƛƻƴǎ Ŏŀƴ ōŜ ƴŀƳŜŘΦ ¢ƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ƴŀƳŜ ƛǎ άŦέΣ ōǳǘ ƻǘƘŜǊǎΣ άƎέΣ άƘέ etc can be used 
to distinguish between different functions in a problem.

IŜǊŜ ǘƘŜ ŦǳƴŎǘƛƻƴ άŦέ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ƛƴǇǳǘ ὼproducing the result Ὢὼ which can be 
ǎŀƛŘ άŦ ƻŦ ȄέΦ  !ǎ ȅƻǳ Ŏŀƴ ǎŜŜΣ ǿŜ ŀǊŜ ǳǎƛƴƎ Ὢὼwhere previously we have used ώto represent 
ǘƘŜ ƻǳǘǇǳǘ Χ ǘƘŜ ǘǿƻ ŀǊŜ 9·!/¢[¸ ¢I9 {!a9 ςƛǘΩǎ Ƨǳǎǘ ǳǎƛƴƎ ŘƛŦŦŜǊŜƴǘ ƴƻǘŀǘƛƻƴΗ 

More commonly , function are written:

..and just like functions machines, we may be given different parts (input or output) of the 
problem and asked to find the other ςǘƘŜ ǘǊƛŎƪ ƛǎ ǘƻ ǿƻǊƪ ƻǳǘ ǿƘƛŎƘ ȅƻǳ ƘŀǾŜ ōŜŜƴ ƎƛǾŜƴΧ

FUNCTION 
Inputs

DOMAIN
●

Outputs
RANGE
█●

Inverse Functions
The inverse of a function █● is written █ ●

█●

█ ●

To calculate the inverse function of Ὢὼ, 
remember ͼ█●έis the same as ά◐ͼ, so simply 
rewrite the function as an equation and rearrange 
to make ●the subject of the formula.  However, 
using function notation, the inverse function  
Ὢ ●will still need ὼas the named input 
variable so rewrite your answer simplify replacing 
άÙέ ǿƛǘƘ ά●Ȱ

Note : Most be not all functions will produce
different inverse functions.  Exceptions:
(i) A function can be its own self inverse

for example if █●
●

then █ ●
●

(ii) A function may not have a inverse functionwithout
further definition.  For example, if █● ● then

the inverse would Ѝ●but a function is such that 
ŜŀŎƘ ƛƴǇǳǘ Ƴǳǎǘ ƳŀǇ ǘƻ ŀ ǎƛƴƎƭŜ ƻǳǘǇǳǘΧ ǿƛǘƘ ǘǿƻ 
possible outputs from square rooting this would not be the case.  Therefore, it is sometimes 
ƛƳǇƻǊǘŀƴǘ ǘƻ άǊŜǎǘǊƛŎǘ ǘƘŜ ŘƻƳŀƛƴέ ŦƻǊ ƛƴǾŜǊǎŜ ŦǳƴŎǘƛƻƴ ƛΦŜΦ ƘŜǊŜ ŦƻǊ █● ● then 
█ ● ●ύὬὩὶὩὼ π

Identifying inverse functions graphically
For any given function Ὢὼ and its inverse  Ὢ ὼ,
the graph of 

█ ● is a reflection of █●
in the line ◐ ●

Example 1:  Given that the function 
█● ●

(i) Find  Ὢσ and     (ii)    Ὢ ς

(i) Ὢσ σ ρ
Ὢσ ρπ

(ii) Ὢ ς ς ρ
Ὢ ς υ

The values given are INSIDEthe bracket.  
They are the INPUTSinto the function.

SUBSITUTEto find the output

Example 2:  Given that the function █●
●

(i) Find  Ὢὼ σand  (ii) Ὢὼ ς

(i) Ὢὼ σᵼ ςὼχ σ
ςὼ τ
●

(i) Ὢὼ ςᵼ ςὼ χ ς
ςὼ ω
● Ȣ

The values given are OUTSIDEthe bracket.  
They are the OUTPUTS ofthe function.
SOLVEthe equation to find the input

Get into the habit:  Remember negatives in 
brackets may be a MUST if you are 
SQUARING using your calculator!

● ◐

If a function maps the 
input ὼto an output ώ

then the inverse 
function will map the 

output ώto the input ὼ
Given the function Ὣὼ τὼ σ

Find Ὣ ὼ

Ὣὼ τὼ σ ᵼ ώ τὼ σ
ώ σ τὼ

ὼ

ᵼ▌ ●
●

Rewrite your answer 
using ●as the input 
for the new function

Given the function hὼ

Find Ὤ ὼ

h ὼ ᵼ ώ

Øώ ρ

ὼ

ᵼ▐ ●
●

Rewrite using ●
as the input

Ὢὼ ςὼ

ώ ὼ

Ὢ ὼ

Sparx: U673 Sparx: U996



Composite Functions
Composite functions are a combination of functions where the output of the first function 
applied becomes the input to the second; the relationship between original input and final 
output can then be simplified into a single composite function.  The order in which the 
functions need to be applied are shown in the composite function notation ςsimply put, 
work back way from the input ὼΧ

Examples:  Given that █● ● and ▌● ● Σ ΧΦ

Functions and Graphs

a) Find ▌█●

(ᵼ ŀǇǇƭȅ άŦέ ŦƛǊǎǘ ǘƘŜƴ άƎέ ǘƻ ƛǘǎ ƻǳǘǇǳǘύ

The output of Ὢὼ is ὼ.  This becomes 
the input for Ὣὼ so...

ᵼ▌█● ●

b) Find ▌█

If ὫὪὼ ςὼ ρ, then

ὫὪυ ς υ ρ

υρ

c) Find ▌█● ◌▐▄►▄●

If      ὫὪὼ ςὼ ρ, then

ςὼ ρ ρω

ςὼ ρψ

ὼ ω

ὼ σ

(1) Find █▌●

(ᵼ ŀǇǇƭȅ άƎέ ŦƛǊǎǘ ǘƘŜƴ άŦέ ǘƻ ƛǘǎ ƻǳǘǇǳǘύ

The output of Ὣὼ is ςὼ ρ.  This 
becomes the input for fὼ so...

ᵼ▌█● ●

ᵼ▌█● ● ●

ᵼ▌█● ● ●

(2) Find █▌

If ÇὪὼ τὼ τὼ ρ, then

ὫὪς τ ς τ ς ρ

ω

(3) Find ▌█● ◌▐▄►▄●

If      ὪὫὼ τὼ τὼ ρ, then

τὼ τὼ ρ ρω

ςὼ ρ σφ

ςὼ ρ φ

ςὼ υ

ὼ ςȢυ

Ὢὼ Ὣὼ● ▌█● Ὣὼ f ὼ● ▌█●

x2 ρ● ▌█●
ÓήόὥὶὩ● █▌●

Check:
Ὢυ υ υ= 25 
Ὣςυ ς ςυ ρ

= 51

Check:
Substitute answer 
ƛƴǘƻ ŦǳƴŎǘƛƻƴǎΧ
Ὢσ σ σ= 9 
Ὣω ς ω ρ

= 19

Number in 
bracket ᵼ input

Number outside 
bracket ᵼoutput

Example: Given that  █● ● and ▌● ●

Solve  ▌█● █▌●

Step 1: Find ▌█● ᵼ▌█● ●

ᵼ▌█● ● ●

ᵼ▌█● ● ●

Step 2: Find █▌● ᵼ█▌● ●

ᵼ▌█● ●

ᵼ▌█● ●

ᵼ ▌█● ●

Step 3: Form and solve equation ᵼ ● ● ●

(-τὼ ᵼ ●

(-ρπ ᵼ ●

(÷ -12) ᵼ●

ὫὪὼᵼ ŀǇǇƭȅ άŦέ ŦƛǊǎǘ ǘƘŜƴ άƎέ ǘƻ ƛǘǎ 
output.  The output of Ὢὼ is ςὼσ.  
This becomes input for gὼ so ςὼ σ
needs to be squared then 1 add

ὪὫὼᵼ ŀǇǇƭȅ άƎέ ŦƛǊǎǘ ǘƘŜƴ άŦέ ǘƻ ƛǘǎ 
output then times 2.  The output of Ὣὼ
isὼ ρ.  This becomes input for Ὢὼ so 
needs to be x2 then subtract 3.  Finally 
ςὪὫὼmeans  2 x ὪὫὼΧ 

All straight line graphs with
Linear equations in the form 

◐ □● ╬

are functions as they represent
the relation between a single ὼςcoordinate and a single ώ-coordinate

To plot functions, substitute your inputs into the function
to generate linked coordinate pairs  Record your pairs 
in a table of values : example: for Ὢὼ ςὼ ρ

The Vertical line test: If an equation (relationship) produces a 
vertical line for any part of the line ςit is NOT a function as it has produced MORE THAN ONE 
output value for an input so ◐ IS a function but ● IS NOT a function

Remember Ὢὼ and 
ώ

mean same thing ς
the final output 

value

ώ ς

ὼ ω

ώ ςὼ ρ

Sparx: U448 Sparx: U895

Sparx: U741, U315, 
U377, U669, U477, 

U848, U898



Units of measure:

nm µm mm cm m

Science: Useful Information

Variables:

Independent: the variable that is being changed during the experiment

Dependent: the variable being tested or measured during the experiment

The independent variable affects the dependent variable, the others must be controlled

Control: Keep the same (there can be more than one control variable) so that they do 
not affect the independent variable

1nm
A small molecule

100nm
Viruses

1µm
Prokaryotic cells

10µm - 100µm
Eukaryotic cells

1mm
Ant

1cm
Wasp

10cm
Apple

100m
Tree

1m
Human

Converting units of measure:

Centimetre
(cm)

Millimetre
(mm)

Micrometre
(µm)

Nanometre
(nm)

X 1000 X 1000 X 10

÷ 10÷ 1000÷ 1000

Prefix Number Standard Form e.g. metres

Giga 1,000,000,000 1x109 Gm

Mega 1,000,000 1x106 Mm

kilo 1,000 1x103 km

---------- 1 1 m

milli 0.001 1x10-3 mm

micro 0.000001 1x10-6 µm

nano 0.000000001 1x10-9 nm

Key Word/ Term Definition

Accuracy Results are close to the true value

Precision Results are similar to each other but not necessarilyclose to the true value

Repeatable Similarresults are obtained if the investigation is done again by the same person

Reproducible Similar results are obtained if it is repeated by a different person

Resolution Is the smallest change a measuringinstrument can detect

Validity A measure of how correct the results of an experiment are





KS4 Biology: B2
Cell division

Keyword Definition

Mitosis Cell division where one set of 

chromosomes are pulled to each 

end of the cell and the nucleus 

divides

Differentiation When a cell becomes a 

specialised cell

Cell Cycle The process in which a single cell 

grows and divides

Chromosomes A thread like structure of coiled 

DNA found in the nucleus of 

eukaryotic cells.

DNA The genetic material of 

eukaryotic cells.  A polymer 

made up of two strands forming 

a double helix.

Meristem Plant tissue found in the growing 

tips of roots and shoots

Cloning Creating a genetically identical 

copy of a cell or organism

Cell division

Stage 1 Stage 2 Stage 3

- Longest stage of thecell 
cycle

- Cells grow larger- increase in 
number of organelles such 
as mitochondria and 
ribosomes

- DNA replicates into two 
copies of each chromosome

- Mitosisoccurs
- One copy of each 

chromosome is pulled to 
the end of the cell ςthe 
nucleus then divides

- The celldivides to form 
two cells

- These are diploid cells 
which contain a full set of 
chromosomes

The Cell cycle and Mitosis
Your body needs to make new cells to do the following;

- Growth and development as an organism
- Replace damaged or worn out cells

Cell division is part of the cell cycle, part of the cell cycle 
divides cells into genetically identical cells- this is called 
Mitosis

Chromosomes

In the nucleus of a human cell there are 23 
pairs of chromosomes. These contain a 
double helix of DNA



Differentiation

Differentiation is where stem cells become specialised cells, this happens 
in both animals and plants

Animal

Plant

- Happens in cells at the meristems 
(shoots and roots)

- Cells can re-differentiate (not 
permanent)

- Happens in stem 
cells

- Differentiation is 
permanent

Type of cell Properties Clinical use

Humanembryonic stem 
cell

Can be clonedand forced to 
differentiate into any cell 

type

Therapeutic cloning usingthe same DNA 
so the body does not reject the cells

Adult stem cell Can form any cell relatedto 
its origin. Very few types of 

cell can be formed

Can be used to replace cellsand tissue 
such as blood, skin and muscle. Must be 

match to avoid rejection

PlantMeristems Can differentiate into any 
plant cell type throughout 

the life of the plant. 

Can be used to produce genetic clones 
quicklyand economically- can save rare 
species and provide disease resistance

Pros of stem cells
- Can be cloned to treat diseases such as diabetes 

and use same DNA to avoid rejection
- Potential in the future to be used to grow whole 

organs to transplant

Cons of stem cells
- People object on religious and ethical reasons as 
most stem cells come from aborted foetuses and the 
potential risk of viral transfer from the cells



KS4 Chemistry  ςC5 Chemical Changes Keyword Definition

Acid An acid has a pH value of less than 7.

Alkali Its solution has a pH value more than 7.

Base A soluble alkali that forms a salt when it reacts with an acid.

Displacement 
reaction 

When a more reactive metal replaces a less reactive metal in a 
compound.

Electrolysis The breakdown of a substance containing ions byusingelectricity.

Indicator A substance that changes colour when added to acids or alkalis.

Insoluble Does not dissolve in water.

Neutralisation The reaction of an acid with a baseproducingsalt and water.

Ore Rock which contains enough metal to make it economically worth 
extracting.

Oxidation The reaction when oxygen is added to a substance or electrons are
lost.

pH Scale A scale to tell us how acidic or alkaline an aqueous solution is.

Reduction A reaction inwhich oxygen is removed or electrons are gained.

Salts A compoundformed when some of the H+ in an acid is replaced by a 
metal.

Soluble Dissolves in water.

Reactivity Series A list of metals showing how reactive they are.

Half Equation An equation that describesthe gain or loss of electrons.

Ionic Equation An equations that shows only those ions that changein a chemical 
reaction.

Strong Acid Anacid that completely dissociated into ions in solution, e.g. nitric 
acid

Weak Acid An acid thatisonly partly dissociated in solution,e.g. ethanoic acid

Reactivity Series
A list of metals in order of how reactive they are:
Some metals are very reactive (at the top) and react easily in chemical reactions. E.g. 
Sodium
Some metals are unreactive(at the bottom) and do not react easily or at all in reaction e.g. 
gold

DisplacementReactions

Displacement reactions involve a metal and a compound of a different metal; the more 
reactive metal displaces(pushes out) the less reactive metal from its compound:
Magnesium + copper sulfate          magnesium sulfate + copper
Mg (s)           + CuSO4 (aq)                 Mg SO4 (aq)             +  Cu (s)  

Ionic Equations (H tier only)
Mg (s) + Cu 2+ (aq)                           Mg2+ (aq) + Cu (s)

Half Equations (H tier only)                                                                  
At the anode:      Mg (s)      - 2 e- Mg 2+ (aq) 
At the cathode:  Cu 2+ (aq)  + 2 e- Cu (s)  



Making Salts

There are various ways salts can be made. You need to know the products.

Acid + metal                           salt + hydrogen

Acid + base                             salt + water

Acid + alkali                            salt + water

Acid  + metal   carbonate salt + water + carbon dioxide

Reduction of metals by carbon and hydrogen
The oxides of metals below carbon in the series can be reduced by carbon
Metal oxide + carbon                           metal   +  carbon dioxide
e.g. lead oxide + carbon                       lead     +  carbon dioxide

2PbO (s)    + C (s)                           2Pb (l) +  CO2 (g)

Names of Salts
The acid used provides the 
negative ions present in all 
salts.
Hydrochloric acid make salts 
called chloridescontaining 
Cl- ions.
Sulphuric acid H2SO4 makes 
sulphatescontaining SO4

2-

ions
Nitric acid HNO3 makes 
nitrates called NO3

- ions.

OILRIGis a useful way of remembering: 
Oxidation Is Loss (of electrons)
Reduction Is Gain (of electrons)

pH Scale
Universal Indicator changes colour depending on the pH of a solution. 
Acids can be dilute (lots of water) or concentrated (less water)
Weak Acids e.g. citric acid are not harmful even when in concentrated 
solutions
Strong acids e.g. hydrochloric acid can be harmful even when diluted

Making a copper salt ςthis is a required practical.

Sulphuric acid + copper oxide                   copper sulfate + water
H2SO4 (l)         +  CuO (s)                              CuSO4 (aq)         + H2O (l)

Method:
Add EXCESS insoluble copper oxide to sulphuric acid and stir.
Warm gently on a tripod ςthe solution will turn blue.
Filter off excess copper oxide.
Evaporate the water so that crystals of copper sulfate start to 
form.
Stop heating when you have evaporated about half the water 
and allow the rest of the water to evaporate off naturally.

Making a salt from a metal carbonate is also a required practical.



KS4 Physics: 
P3 Energy resources

Background: It is hard to imagine a World without electricity. It reaches into every aspect of our lives. But where do we get the energy to make it from? Will 
they run out? Have we got a backup plan? 

Keyword/term
Definition

Carbon neutral
Balancing carbon emissions with carbon removal e.g. by 
photosynthesis OR simply eliminating carbon emissions altogether.

Dissipate
To scatter in all directions or to use wastefully. When energy has 
been dissipated, it means we cannot get it back. The energy has 
spread out and heats up the surroundings.

Non-renewable energy 
resources

Energy resources which will run out, because they are finite 
reserves,and which cannot be replenished.

Renewable energy 
resources

Energy resources which will never run out and (or can be) 
replenished as they are used.

Alternative energy 
resource

Resources other than fossilfuels. The resources may or may not be 
renewable. Nuclear power is not a renewable energy resource, but 
tidal power is. Alternative energy resources do not contribute to 
global warming.

Biofuel
Fuel produced from biological material. Biofuels are provided by 
trees such as willow that can be grown specifically asenergy 
resources.

National grid 
The network of cables and transformers used to transfer electricity 
from power stations to consumers (i.e. homes, shops, offices, 
factories etc.) 

Geothermal energy 
Energy released by radioactive substances deep within the Earth 

Nuclear fuel Substance used in nuclear reactors that releases energy due to 
nuclear fission 

World energy demands and 
sources (2015)

Wave power:A wave generator is used to 
make a floating
generator move up and down, 
turning a generator to 
create electricity. 

Tidal power:Tidal power stations trap water from 
each high tide behind a barrage. The high tide can 
then be released into the sea through turbines. 

These turbines drive generators. 

In some coastal areas, electricity generated by 
tidal flow passing through undersea turbines, 
placed on the sea bed.

Hydroelectric power:

Hydroelectricity can be 
generated when rainwater 
that is collected in a 
Reservoir

(or water in a pumped storage scheme) flows downhill. 

The flowing water drives turbines that turn electricity 
generators at the bottom of the hill. 



Resource Renewable? Uses Advantages Disadvantages

Fossil Fuels Non-Renewable Electricity, 
transport, 
heating

Reliable ςelectricity can be 
generated all of the time.

Relatively cheap way of generating 
electricity.

Produces carbon dioxide, a 
greenhouse gas that causes global 

warming.
Can produce sulphur dioxide, a gas 

that causes acid rain.

Nuclear Fuel Non-Renewable Electricity Produces no carbon dioxide when 
generating electricity.

Reliable ςelectricity can be 
generated all of the time.

Produces nuclear waste that remains 
radioactive for thousands of years.

Expensive to build and decommission 
power stations.

Bio Fuel Renewable Heating, 
electricity

Carbon neutral.
Reliable ςelectricity can be 
generated all of the time.

Production of fuel may damage 
ecosystems and create a monoculture.

Wind Renewable Electricity No CO2 produced while generating 
electricity.

Unreliable ςmay not produce 
electricity during low wind.

Expensive to construct.

Hydroelectricity Renewable Electricity No CO2 produced while generating 
electricity.

Blocks rivers stopping fish migration.
Unreliable ςmay not produce 

electricity during droughts.

Geothermal Renewable Electricity, 
heating

Does not damage ecosystems.
Reliable source of electricity 

generation.

Fluids drawn from ground may contain 
greenhouse gases such as CO2 and 

methane.  These contribute to global 
warming.

Tidal Renewable Electricity No CO2 produced while generating 
electricity.

Unreliable ςtides vary.
May damage tidal ecosystem e.g. 

mudflats.

Waves Renewable Electricity No CO2 produced while generating 
electricity.

Unreliable ςmay not produce 
electricity during calm seas.

Solar Renewable Electricity, 
heating

No CO2 produced while generating 
electricity.

Unreliable ςdoes not produce 
electricity at night.  Limited production 

on cloudy days.
Expensive to construct.

Geothermal energy:
This comes from the 
energy released by 
radioactive sources 
deep in the Earth.
- The energy transferred
from these substances 
heats the surrounding rock
- The hot rocks are used 
to turn water into steam
Geothermal power station

Solar water heating

Further reading

https://www.bbc.co.uk/bitesize/guides/zchgdxs/revision/1

https://www.bbc.co.uk/bitesize/guides/zchgdxs/revision/1


5. IDEA Year 9 Computer Science ςSummer Term

BRONZE AWARD BADGES SILVER AWARD BADGES

GOLD AWARD BADGES

To achieve the BronzeAward, you need to have a minimum of 250 pointsand these 
points must be made up of at least 50 from each core category (Citizen, Worker, 
Maker, Entrepreneur). To achieve the Silver Award, you need to have completed at 
least 4 categories and the Citizencategory is mandatory. Goldaward is in 
development but you can assume that the current badges would need to be collected.

CITIZEN WORKER
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ThePhoneyWar (September1939 !ǇǊƛƭ1940)
Hitler conqueredPoland. Therewasno other major activity on land, althoughthere were actionsat sea. Historiansbelievethat this period sawvery little
action asall countriesinvolvedwere biding their time and waiting for the other to makethe first move. Thegovernmentsof Germany,Britain and France
beganto issuepropaganda. TheBritishgovernmentevenflew overGermanybut, rather than droppingbombs,they droppedpropagandaleaflets. Verylittle
of military significancehappenedthat wasnoticeable. However,all countriesweredevelopingtheir military basesandnewtechnologies. Peoplebeganto get
frustrated and someevacuatedchildrenwere sent home becausepeoplefelt there wasno point stayingin the countrysidewhen there were no bombsto
worry about.

Britain and the empirestandsalone(July1940 WǳƴŜ1941)
ÅBritainwithstoodthe GermanAirforce,calledthe Luftwaffe,in the Battleof BritainόWǳƭȅ {ŜǇǘŜƳōŜǊ1940).
ÅButBritainwasalone,andin greatdangerof losingthe war.
ÅTheLuftwaffebombedLondonfor 76nightsrunning(the Blitz),then other citiessuchasCoventry. Peopletook coverin air raid shelters; someweremadeof
corrugatediron in gardens; otherswere locatedinsidetrain stationsandtunnels.
ÅTheBritishweredrivenout of Greeceandmostof North Africa.
ÅTheBritishranout of money,andhadto signthe Lend-LeaseAgreementwith America(Americasoldarmsto Britain,to be paidbackafter the war).

https://www.youtube.com/watch?v=HUqy-OQvVtI

Here is a link to an overview of WW2:

Blitzkreig(April 1940 WǳƴŜ1940)
TheNazisconqueredDenmark,Norway,Holland,BelgiumandFrance. TheBritishExpeditionaryForcewastrappedat Dunkirk,but managedto withdraw by
seabackto Britain. On4th June,1940, WinstonChurchilldeliveredoneof the most famousspeechesof all time to the Houseof Commonsin Westminster. In
it, hewarnedabout the possibilityof a Germaninvasionof Britainandsaidto the inspirationof many:έ²Ŝshalldefendour island,whateverthe costmaybe.
We shallfight on the beaches,we shallfight on the landinggrounds,we shallfight on the fieldsand in the streets,we shallfight in the hills; we shallnever
surrender.έ

World War Two

Key Events

https://www.youtube.com/watch?v=HUqy-OQvVtI

