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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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There is no such thing 
as should of, could of, 

would of, might of: 

The verb lay means to place 
something down (it requires an 
object to act upon):
I will lay the bone here.

I laid the bone down.

Iôm laying all of my bones down 

here.

The verb lie indicates the act of 
reclining (something moving on its 
own or already in position):
I am going for a lie down.

I think I will lay down.

I have lain here all day.

Iôm still lying in bed!

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!



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



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: 



Writing Purposes

gauge 

guarantee 

humorous

indispensable 

languish

manoeuvre

occasionally

particularly

plausible

queue

reference

schedule

successful

separate

unnecessary

acceptable

acquire

anarchy

anguish 

apparent

appearance

bureaucracy

committed

conscientious

contentious

deceit

embarrass

exhilarate

fluorescent

futile

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, 
peoplecravechocolate. 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!



1. This is the final reading question. Make 

sure you have left yourself enough time . 

Practise this!

2. Underline the key words in the question. 
You are likely to be asked to compare 
with a specific focus in mind ïwhat is it?

3. Be sure that you understand the focus of 

the question.

4. Go through the different texts and 
highlight any evidence that you will use in 

your answer.

5. Revisit the question. Make sure your 
evidence and points will provide a clear 

answer to focus .

1. Use the bullet points . 

These are deliberately 
given to help you. 
Organise your answer 

with these in mind.

2. The second bullet point 
tells you to look at how 

the writers get their ideas 
across. You must compare 

the ways the writers do 

this.

Å be clear about which text you are referring to ;

Å support all points with evidence from the text ;

Å keep the focus of the question firmly in mind ð

reuse the words of the question to frame your
answer if you need something to help you stay
on track ;

Å keep an eye on your timing ðthis will be a
higher tariff question so make sure you have left 
enough time for completion;

Å you may not have the same amount to say 
about each text but make sure you try to give 

reasonably even consideration to both texts.

Å compare two texts

Å consider the similarities and differences

between the texts

Å sustain a focus on the question and 

stated area for comparison.

Before answering:

Some examples of previous comparison questions

Both of these texts are about tightrope walkers crossing Niagara

Falls . Compare:

Å what Blondin and Nik Wallenda did during their crossings of Niagara Falls;

Å how the writers try to convey the dangers of crossing Niagara Falls. [10]

Both of these texts are about volcanoes that have

erupted . Compare:

Å what the writers could see and hear of the erupting volcanoes;

Å how they get their experiences across to their readers. [10]

Both of these texts give an account of a mining rescue . 

Compare:

Å what the writers tell us about what happened on the day when the miners were rescued;

Å how the writers try to show the drama of the day of the rescues. [10]

These questions are usually accompanied by an instruction such as:

You must use the text to support your comments and make it clear which text you are referring to.

This information is intended to help you so ensure you read it carefully.

When writing your answer: Checklist for improving 

your answer:

Have you used evidence to 

support your answer?

Have you responded to the focus 

of the question?

Have you considered points from 

both texts?

Have you made it clear which text
you are referring to?

Useful compare and contrast 

connectives:

on the other

hand similarly

both 

unlike 

whereas 

instead 

however 

conversely

like 

yet

although 

in contrast 

likewise

as well as 

alternatively 

while

TOP TIP:

Use the Question

Comparison:As sessment Objective (A03): Comparewritersõideas and perspectives, as well as how these are conveyed, across two or more texts .

Comparison questions 

test a readerôsability to:



Å keep the focus of the question firmly in mind ïreuse

the words of the question to show tha t your opinions

are on task ;

Å make sure you are offering clear opinions in response

to the statement/vie w given in the question and take a

coherent stance ;

Å suppor t all points with precisely chosen evidence from

the text ;

Å track through the text to gain a clear range of evidence

and help you to organise yourself in a coherent way;

Å think about how the writer has shaped your opinion 

(what methods/techniques / language have been  

used).

1. Any opinions you offer must
be supported with evidence.

2. Avoid unsu pported opinions  

or assertion sïmak e your  

opinions relevan t using  

what you have read to 

prove them.

3. Look at the tex t and  

pinpoint what it is tha t a  

writer says tha t make s you  

thin k as you do. Use that  

evidence to accompany  

your points.

Evaluation:

Some examples of previous evaluation questions

Component 1: Q5

òThewriter shows that life for immigrants such as the Hamiltons was 
very hard.ó

How far do you agree with this view?  

You should write about:

Å your thoughts and feelings about how the life of the Hamiltons 

is presented in the passage as a whole;

Å how the writer has created these thoughts and feelings. [10]

òThewriter uses the walk to Wreck Island to show a change in both 
Emma and Robbie.ó

How far do you agree with this view?  

You should write about:

Å your thoughts and feelings about how Emma and Robbie are 

presented in these lines and in the passage as a whole;

[10]Å how the writer has created these thoughts and feelings.

òThewriter presents Jonathan as a failure as a father and a 
husband.ó

How far do you agree with this view?  

You should write about:

Å your thoughts and feelings about Jonathan and how he is 

presented in these lines and in the passage as a whole;

Å how the writer has created these thoughts and feelings. [10]

Component 2: Q4

ñIn the first three paragraphs of the account , the writer gives the  
impression that the accident was so serious that the trapped 
miners would not be found alive .óHow far do you agree with this 
statement?

You should commen t on:

Å what he says;

Å how he says it. [10]

ñIn this extract, George Banks presents Blondin in a very positive 
way.óHow far do you agree with this view?

You should commen t on:

Å what he says;

Å how he says it. [10]

òPieterSandrick gets across his feelings of increasing terror really 
well .óHow far do you agree with this statement?

You should commen t on:

Å what he says;

Å how he says it. [10]

These questions are accompanied by the instruction :

Youmust use the text to support your comments.

This states you MUST use evidence to support your answer .

Wh en w r iti ng your an sw er : Ch ecklist for imp rovi ng  

your an sw er :

Have you responde d to the focus of  

the question?

Have you used specific and precise
evidence to suppor t your opinions?

Have you mad e a rang e of points?

Have you drawn upon evidence from  

the whole of the text?

Have you given consideration to HOW  

the writer shaped your opinions?

Have you given an overview statement  

to respond to the question?

Evaluation questions  t est

a r eade rôs abili t y t o:

Å give considere d personal judgement

Å use th e tex t wisely to suppor t judgements  given

Å demonstrate clear focus on th e question

Å provide critica l overview of what has been read.

Be fo r e an sw er in g:

1. Read th e statement/vie w in th e question  

carefully.

2. Underlin e th e part of th e statement/vie w that  show s th e

focu s of th e question.

3. Thin k abou t whether you agree/partl y agree/ disagree

with th e statement/view . You might find tha t you agre e

and disagree for different reasons .

4. Highlight th e tex t to show which evidence  you are

going to use to suppor t your  opinions.

5. Look again at th e question. Make sur e your  evidenc e
and points will provide a clear  focused answer.

Timi n g is key :

Thi s question is worth 10 mark s.

You need to leave yourself aroun d 15 minutes

to answer it.

Useful Sentence Openings and 

Key Vocabulary:

TOP TIP:

Use evide nce wisely

Assessment Objective (A04): Evaluate texts critically and support this with appropriate textual references .

L ŀƎǊŜŜκŘƛǎŀƎǊŜŜ ǿƛǘƘ ǘƘƛǎ ǾƛŜǿκǎǘŀǘŜƳŜƴǘΧ  ¢Ƙƛǎ ƛǎ 
ǊŜƛƴŦƻǊŎŜŘ ōȅΧ
¢ƻ ǎƻƳŜ ŜȄǘŜƴǘΧ  CǳǊǘƘŜǊƳƻǊŜΧ

¢ƘƛǎΧ
ǎǳƎƎŜǎǘǎΧ ŎǊŜŀǘŜǎΧ ŘŜƳƻƴǎǘǊŀǘŜǎΧ ǳǎŜǎΧ  ǊŜƛǘŜǊŀǘŜǎΧ 
ǊŜƛƴŦƻǊŎŜǎΧ ƛƳǇƭƛŜǎΧ ƛƴŘƛŎŀǘŜǎΧ  ŎƻƴǾƛƴŎŜǎΧ ƘƛƎƘƭƛƎƘǘǎΧ



Your writing in both Component 1 and 

Component 2 is marked using very specific 

criteria. You are awarded marks for AO5 

Communication and organisation and AO6 

Vocabulary, sentence structure, spelling and 

punctuation.

In Component 2, AO5 is marked out of 12 

and AO6 is marked out of 8. During your 

revision, you should have a look at the mark 

scheme that the examiners will use, this will 

help you to see exactly what they are looking 

for.

Remember, getting the basics (full stops 

and capital letters) is just as important 

as trying to include some more complex

sentences. Aim to include an accurate range 

of sentence types and vocabulary.

Write a lively article for your school/college magazine with the heading: 

A TeenagerôsGuide to Managing Parents.

Write your article .

You have been asked to give a talk to your class with the title: 

The person Iôdmost like to spend a day with.

Write down what you would say in your talk .

Write a review for a teenage magazine of a book, film or TV programme/series you

have enjoyed in the last year and why it might appeal to others of your age.

Write your review .

Your headteacher has decided that there should not be an end of year celebration 

such as a school prom or party. The headteacher believes it would just be an excuse 

for students to show off in an expensive way.

Write a letter to your headteacher giving your opinions on this .

AO5 Communicate clearly and 

imaginatively, selecting and adapting 

tone, style and register for different 

forms, purposes and audiences.

Organise information and ideas, using 

structural and grammatical features

to support coherence and cohesion of 

texts.

AO6 Use a range of vocabulary and 

sentence structure for clarity, purpose 

and effect, with accurate spelling and 

punctuation.

Why plan?

Planning helps you to capture your immediate 

reactions and views about a task.

Å Planning allows you to jot down useful 

vocabulary.

Å Planning allows you to consider the 

structure of your work.

Å Planning will save you time in the long run.

Things to consider:

Å The content of your writing ïwhat angle

will allow you to write in sufficient detail?

Å Words, phrases and ideas that are suited to 

the topic and will enhance your writing.

Å Structure ïhow will you present your 

work. Have you been asked for a specific 
structure (e.g. a formal letter)?

Å Remember to write in full sentences and 

paragraphs.

Å How will you begin your work, how will your 

ideas develop and how will you conclude 

your work?

Å Once you have written down your ideas in a

plan, remember to give some consideration

to the order that you will write.

Work out in advance what kind of

planning works best for you. Do you prefer

to plan using a mind map, a spider

diagram, a flow chart or a different style?

Å Remember to use a range of appropriate 

and well selected details to develop and 

support your points

Å Always leave enough time to proofread 

your work.

1. Read each task carefully 

(remember you have to do both).

2. Highlight the keywords in the task 

that suggest audience, content, 

purpose, style, structure and so on.

3. Try to step back from the task ï

sometimes you are asked to give 

your views ïtry to consider how 

you feel or what your immediate 

reaction is.

4. Use the planning time to form a 

clear plan.

Å Two writing tasks

Å 20 marks each

Å 5 minutes to plan

Å 25 minutes to write

Å Write 300-400 words per task

Non-fiction Writing:

Examples of previous Component 2 Writing questions:Planning:

Top tips:

Before Starting:

Component 2 
Exam facts:

Assessment Objectives:

Checklist for 
improving your writing:

Have you planned your work

carefully?

Have you included sufficient 

detail?

Have you considered the

language you use?

Have you structured your work

carefully?

Have you varied your

punctuation for effect?

Have you proof-read your work

for errors?

How will my 
work be marked?:



Component 1: Q1

Some examples of previous information retr

Component 2: Q1

i eval questions

Component 2: Q3

Read lines 1-6.

List five thing s you

learn abou t Emma in

thes e lines . [5]

Read the newspaper article óMinersRescued from Chilean Mineôin the separate Resource Material.

a. What was the nickname of the rescue capsule? [1]

b. How did the miners let the rescuers know they were still alive? [1]

c. Where were the men taken once they had been brought to the surface? [1]

To answer the following questions you will need to read the account in óThe

Penny Review ômagazine.

a. What caused the coal mine to collapse? [1]

b. What detail does the writer give that shows the rescue attempt never slowed or stopped? [1]

c. What gave the rescuers hope that the miners were still alive? [1]

List five things  

you learn about  

Jonathan in lines  

1-17. [5]

Read the newspaper article óIcelandôserupting volcanoôin the separate Resource

Material

a. When did the Eyjakull volcano last erupt? [1]

b. How close did Tom Robbins get to the crater of Eyjakull? [1]

c. How wide is th e crate r of Katia? [1]

To answer the following questions you will need to read Pieter Sandrickôs

account of the Krakatoa volcano explosion on the opposite page.

a. On which day of the week did the Krakatoa volcano start to erupt? [1]

b. How far away was Krakatoa from the town of Anjer? [1]

c. How did Pieter Sandrick survive when the ôwallof waterõhit the coast? [1]

Read lines 1-16.

List five thing s you  

learn abou t Brian  

Faulkne r in these  

lines. [5]

Read the newspaper article óInsideAmericaôsToughest Prisonôin the separate Resource Material.

a. Give one example from the article of how the worst prisoners were punished in the past? [1]

b. At the time the article was written, how many prisoners were in Florence Prison? [1]

c. Give one example of the privileges that prisoners may earn for good behaviour? [1]

To answer the following questions you will need to read the extract on the

opposite page by Charles Dickens.

a. When Charles Dickens visited the Eastern Penitentiary prison, what did he describe as awful? [1]

b. Give two details from the text that suggest prisoners are in the Eastern Penitentiar y prison

for a long time . [2]

1. Make sure you are looking at the correct text and the right part of the 

text.

2. Be aware of how many marks the question is worth. E.g. if it is a 5- mark 

question you will probably be asked for 5 details.

3. Read the question at least twice to make sure you know exactly what 

you are looking for.

4. Use skimming and scanning techniques to find the detail(s) you need
quickly.

5. Think about how much time you should dedicate to the question ðdonõt

be tempted to spend too long on this question and reduce the time you

have availabl e elsewhere .

This is usef ul if you are looking  

for a particular word or piece 

of information. For example,  

in th e second C2 Q1 example  

below you could begin by  

scanning th e tex t for th e word  

ôcraterõ.

1. Use short relevan t quotations.

2. Check th e details of th e question  

carefully.

3. If you are tol d to look at specific lines  

use your pen and mark them off on  

th e exam paper so tha t you donõtlose  

focus.

This is when you do not read  

every word but try to tak e in  

th e overall meaning of a piece  

of writing by movin g your eyes  

throughou t th e text . Headings  

and opening sentences

are useful for directing this  

technique...

Å double check tha t you have read  

and understood th e question and  

th e instructions at th e star t of the  

question;

Å identify relevan t words or  

phrases from th e tex t to answer  

the question ïbe specific.

Å your answer may be brief but  

mak e sure you have provided  

enoug h detail to answer the  

question;

Å trac k throug h th e section of  

th e tex t carefully ðreading

chronologicall y will help to make  

sure you donõtmis s anything.

Bullet points are fine for information 

retrieval questions but make sure 

your answer make s sense!

Å identify the explicit information or ideas needed to answer the question

Å isolate key details

Å interpret the meaning of implicit ideas and information

Å clearly refe r to evidence in th e text.

Some examples of previous information retrieval questions:

In form ation retr ieval questions  

test a rea de rôs abili t y to:

Be fore an sw ering:

Wh en w r iti ng your an sw er : Ch ecklist for imp rovi ng  

your an sw er :

Have you answered the question?

Have you retrieve d sufficient
information?

Have you checked tha t you copie d the  

information down correctly?

Have you checked how man y mark s the  

question is worth?

Skimming

Scanning TOP TIP S:

Retrievalof explicitandimplicit information:
Assessment Objective (A01 Strand 1): Identify and interpret explicit and impl ic i t in format ion and ideas.



Å Never give extra details or reasons,

a synthesis does not require you to

include these.

Å Never try to expand on the details

you have been given from the text.

This should be a brief and focused

answer.

Å Quotation is acceptable but you 

should never copy large, unselective 

chunks directly from the text.

Å Never spend much more than around 

5 minutes on this type of question.

1. Read the question carefully. It is vital

that you understand what you are being 

asked to synthesise.

2. Think about the focus of the question 

by stepping back from the texts. Try to 

get a clear understanding of the texts 

and task before you start to write.

3. Underline a couple of relevant key 

words from each text as these will help 

you to remain focused.

consider the following:

Å Re-read the question.

Å Look at the words or phrases you

have highlighted.

Å Consider how you will collate the 

ideas from across both texts (do 

any of the points link up or are 

the points all different?) How will 

you present your response?

Å Always refer to both texts in your 

responses or you will only be 

awarded a mark in Band 1.

Å Check the mark tariff ïthis 

question is worth 4 marks and 

will only need 4 brief points.

The following questions all had the following introduction:

To answer the following questions, you must use both texts .

Using information from both texts, explain briefly in your own words what happened 

when news of the mining accidents became known. [4]

Using information from both texts, explain briefly in your own words what happened 

as a result of the volcanoes erupting in Anjer and Iceland. [4]

Using information from both texts, explain briefly in your own words, how the 

spectators reacted to Blondin and Wallenda. [4]

Using information from both texts, explain briefly in your own words how whales were 

hunted in 1850 and are now hunted in the Faroe Islands. [4]

Synthesis is the skill of bringing 

together materials from more than 

one text to create new material. The 

skill of summary is useful here as

it encourages a brief and focused 

response.

Select and synthesise evidence from

different texts .

This question will be found in your 

Component 2 examination.

Å show their understanding of key 

information, themes or ideas

Å effectively collate key details from two

texts

Å identify common areas/ themes or 

ideas across two texts.

Synthesisinginformation:

Synthesis questions aim to 
test a readerôsability to:

When synthesising 
two texts:

Examples of previous synthesis questions:

Before answering: Checklist for 
improving your answers:

A synthesis checks understanding

ïis your answer clear?

Does your synthesis response

reflect the focus of the question?

Have you included sufficient 

different points to access ALL 

marks?

While there is no preferred style 

when completing a synthesis, most 

candidates perform best when 

dealing with one text at a time.

Have you made it clear which text 

you are referring to?

Definition:

TOP TIP: things you NEVER 
do in a synthesis response:

Assessment Objective (A01):



EDUQAS MAIN IDEAS LANGUAGE STRUCTURE CONTEXT THEMES

The Manhunt Explores the physical and mental effects of 

living with war injuries. The wife is 

searching for the husband she used to 

know so well. 

Images of broken body parts (grazed heart, 

broken ribs) and of delicate materials 

(porcelain, silk) suggest the vulnerability of 

ǘƘŜ ǎƻƭŘƛŜǊΦ ΨCƻŜǘǳǎ ƻŦ ƳŜǘŀƭΩ ŀƴŘ 

ΨǳƴŜȄǇƭƻŘŜŘ ƳƛƴŜΩ ŀǊŜ ƳŜǘŀǇƘƻǊǎ ŦƻǊ Ƙƛǎ 

permanent scarring.

Initially the couplets 

rhyme. The rhyme breaks 

down to reflect the 

relationship breaking 

down. Enjambment also 

reflects the fractures in 

the relationship between 

the soldier and his wife.

The poem was inspired 

by a soldier who 

suffered Post 

Traumatic Stress 

Disorder after being 

shot in Bosnia. The 

writer is raising 

awareness and 

sympathy towards this 

condition.

War, 

Relationships, 

Love, Suffering

Sonnet 43 The poet expresses her intense love for 

Robert Browning. She attempts to define 

her love. The poem feels like an intimate 

conversation between the lovers. 

Comparisons to show her love is 

ŎƻƳǇǊŜƘŜƴǎƛǾŜ ΨŘŜǇǘƘΣ ōǊŜŀŘǘƘΩ

Replaced faith in god with love for husband 

Ψƭƻǎǘ ǎŀƛƴǘǎΩ

9ƴŘƛƴƎ ΨL ƭƻǾŜ ǘƘŜŜ ōŜǘǘŜǊ ŀŦǘŜǊ ŘŜŀǘƘΩ 

suggests love is eternal

A sonnet is a traditional 

form often used to express 

love. This is not a perfect 

rhyming sonnet to reflect 

the relationship is 

unconventional. The 

ǊŜǇŜǘƛǘƛƻƴ ΨL ƭƻǾŜ ǘƘŜŜΩ 

almost sounds like a 

prayer.

The poet rebelled 

against her over-

protective father to 

marry Robert Browning 

showing how 

important love was to 

her.

Love, 

Relationships, 

Death

London The narrator is describing a walk around 

London and how he is saddened by the 

sights and sounds of poverty and the 

abuse of power by the rich. He also 

expresses disappointment at the passive 

acceptance of the masses towards the 

government.

/ǊƛǘƛŎƛǎŜǎ ǘƘŜ ǇƻǿŜǊŦǳƭΥ ΨŎƘŀǊǘŜǊŜŘ ǎǘǊŜŜǘΩ ŀƴŘ 

Ƙƻǿ ǘƘŜȅ ƻǇǇǊŜǎǎ ǘƘŜ ǇƻƻǊκ ΨaƛƴŘ-forged 

ƳŀƴŀŎƭŜǎΩΥ ƳŜǘŀǇƘƻǊ ǘƻ ǎƘƻǿ ǘƘŜȅ ŀǊŜ 

trapped in poverty. Rhetorical devices are 

ǳǎŜŘ ǘƻ ǇŜǊǎǳŀŘŜΥ ǊŜǇŜǘƛǘƛƻƴ όΨLƴ ŜǾŜǊȅΦΦΩύΤ 

ŜƳƻǘƛǾŜ ƭŀƴƎǳŀƎŜ όΨƛƴŦŀƴǘΩǎ ŎǊȅ ƻŦ ŦŜŀǊΩύΦ

A dramatic monologue. 

Narrator observes what he 

sees. Simple ABAB rhyme 

scheme: reflects the 

unrelenting misery of the 

city, and perhaps the 

rhythm of his feet as he 

trudges around the city.

Published in 1794 in a 

time of great poverty 

in London. Blake 

believed in social and 

racial equality. He also 

questioned the 

teachings of the 

Church and the 

decisions of 

Government.

Loss, Abuse of 

Power, 

Injustice, 

Anger, London



EDUQAS MAIN IDEAS LANGUAGE STRUCTURE CONTEXT THEMES

The Soldier This patriotic love poem to England glorifies 

dying for your country and praises England 

for its beauty. Others could argue the tone 

is mawkish and that it uses propaganda to 

simplify the issue of war.

Nature imagery suggests the beauty of 

9ƴƎƭŀƴŘ Ψǎǳƴǎ ƻŦ ƘƻƳŜΩ

Religious imagery suggests death brings peace 

ΨǳƴŘŜǊ ŀƴ 9ƴƎƭƛǎƘ ƘŜŀǾŜƴΩΦ !ŎŎŜǇǘŀƴŎŜ ƘŜ Ƴŀȅ 

ŘƛŜ ΨLŦ L ǎƘƻǳƭŘ ŘƛŜΩΦ

Traditional sonnet form 

used to express his love for 

his country. 

The poet was a soldier 

during WW1 who died of 

sepsis and was buried in a 

ΨŦƻǊŜƛƎƴ ŦƛŜƭŘΩ ƛƴ DǊŜŜŎŜΦ 

He was known for his 

idealistic sonnets.

Impact of 

War, Pride, 

Patriotism

She walks in beauty A poem celebrating female beauty. The 

speaker describes both her external 

appearance and her inner goodness. She 

almost seems to be unobtainable so we 

Ƴŀȅ ǎȅƳǇŀǘƘƛǎŜ ǿƛǘƘ ǘƘŜ ǇƻŜǘΩǎ ǎŜƴǎŜ ƻŦ 

longing.

{ƛƳƛƭŜ ǘƻ ŎƻƳǇŀǊŜ ǿƻƳŀƴΩǎ ōŜŀǳǘȅ ǘƻ ƴŀǘǳǊŜ 

ΨƭƛƪŜ ǘƘŜ ƴƛƎƘǘΩΦ

ΨǊŀǾŜƴΩ ǎǳƎƎŜǎǘǎ ŘŀƴƎŜǊ ƛǎ ŀƭƭǳǊƛƴƎ

/ƻƴǘǊŀǎǘ ƻŦ ΨŘŀǊƪΩ ŀƴŘ ΨōǊƛƎƘǘΩ ƛƳŀƎŜǊȅ ǘƻ ǎƘƻǿ 

woman is romantic, mysterious and balanced.

Simple and regular ABABAB 

structure reflects the 

ǿƻƳŀƴΩǎ ǇŜǊŦŜŎǘƛƻƴΦ 

Enjambment suggests the 

ǇƻŜǘΩǎ ŜŀƎŜǊƴŜǎǎ ǘƻ 

describe her beauty.

Byron was a Romantic 

who believed in the 

power of nature and liked 

to break conventions. He 

was known for his 

relationships with 

different women.

Relationships

, Love, Light 

and Dark

Living Space The poem describes slums in India where 

living spaces are created out of found 

materials. The poet is celebrating the 

continued existence of these living spaces 

as a miracle to be admired.

LǊƻƴȅ ƻŦ ǘƛǘƭŜ ŀǎ ǘƘŜǊŜ ƛǎƴΩǘ ǎǇŀŎŜ

ΨŎǊƻƻƪŜŘƭȅΣ ƭŜŀƴǎ ŘŀƴƎŜǊƻǳǎƭȅΩ ǎǳƎƎŜǎǘ ǘƘŜ 
place is unsafe

LƳŀƎŜ ƻŦ ΨŜƎƎǎΩ ǎǳƎƎŜǎǘǎ ŦǊŀƎƛƭƛǘȅ

ΨǘƘƛƴ ǿŀƭƭǎ ƻŦ ŦŀƛǘƘΩ ǎǳƎƎŜǎǘǎ ƛǘ ƛǎ ŀ ƳƛǊŀŎƭŜ 
these places exist

Enjambment reflects how 

the structures lean over 

each other. The poem 

begins with sarcasm 

towards the negative views 

of slums. However the tone 

changes and ends with 

admiration for those who 

live in the slums.

Born in Pakistan but 

raised in Scotland, the 

poet has an interest in 

representing different 

cultures.

Love, 

Relationships

, Living 

Conditions

As imperceptibly as 

grief

¢Ƙƛǎ ǇƻŜƳ ƛǎ ŀōƻǳǘ ǘƘŜ ǇƻŜǘΩǎ ŦŜŀǊ ƻŦ ŘŜŀǘƘ 

and the feeling that she is being tricked by 

time passing away. It also speaks of 

happiness disappearing.

ΨƛƳǇŜǊŎŜǇǘƛōƭȅΩ ǎǳƎƎŜǎǘǎ ƴƻ-one noticed her 
pain

ΨtŜǊŦƛŘȅΩ ǎǳƎƎŜǎǘǎ ǎƘŜ ŦŜŜƭǎ ǘǊƛŎƪŜŘ

Ψ¢ǿƛƭƛƎƘǘΩ ǎǳƎƎŜǎǘǎ ǎƘŜ ŦŜŜƭǎ ǘǊŀǇǇŜŘ ōŜǘǿŜŜƴ 
dark and light

ΨŘǳǎƪΩ ǎǳƎƎŜǎǘǎ ŘŀǊƪƴŜǎǎ ƛǎ ŘǊŀǿƛƴƎ ŎƭƻǎŜǊ

Dashes are used to create a 

hesitant and disjointed 

pace reflecting her 

fractured state of mind. The 

poem ends positively with 

ǘƘŜ ǿƻǊŘ ΨōŜŀǳǘƛŦǳƭΩ ǘƻ 

suggest she is ready to 

move to heaven.

The poet was a recluse 

who did not leave the 

house very often. This 

poem was written after 

several friends and family 

member had died.

Death, Time 

Passing, 

Nature, Light 

and Dark
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Cozy Apologia Waiting for a storm to hit allows the 

speaker time to reflect on her relationship 

with her husband. The title suggests she is 

defending her relationship from those who 

claim it is boring.

/ƭƛŎƘŜŘ ƛƳŀƎŜ ΨŎƘŀƛƴ Ƴŀƛƭ ƎƭƛƴǘƛƴƎΩ ŎǊŜŀǘŜǎ 

affectionate tone

ΨƭŀƳǇΩ ŎƻǳƭŘ ǎǳƎƎŜǎǘ ƘŜ ƛǎ ǘƘŜ ƘŀǇǇƛƴŜǎǎ ƛƴ ƘŜǊ 

life

ΨǎǘƻƭŜƴ ǘƛƳŜΩ ǎǳƎƎŜǎǘǎ ǎƘŜ ƛǎ ƎǊŀǘŜŦǳƭ ǘƻ ƘŀǾŜ 

time to sit and think

First person. Regular rhyme 

scheme breaks up in Stanza 

2 to reflect the disruption 

of the oncoming storm.

Enjambment reflects a 

thoughtful and relaxed 

voice.

The poem is set against 

the arrival of Hurricane 

Floyd which hit USA in 

1999. The poet is 

ƳŀǊǊƛŜŘ ǘƻ ǘƘŜ ΨCǊŜŘΩ 

mentioned in the poem.

Relationships, 

Love

Valentine The poet is searching for a more meaningful 

way to express love and explores why an 

onion is a more powerful and realistic gift of 

love than clichéd gifts such as red roses.

The onion metaphor has many layers to show 

the complexity of love

ΨtǊƻƳƛǎŜǎ ƭƛƎƘǘΩ Ґ ǘǊǳǘƘΣ ƘƻǇŜΣ ΨƳƻƻƴΩ Ґ 

romance

ΨŎƭƛƴƎΣ ǇƻǎǎŜǎǎƛǾŜΩ Ґ ŎƻƴǘǊƻƭƭƛƴƎΤ ΨŦƛŜǊŎŜ ƪƛǎǎΣ 

ƭŜǘƘŀƭΩ Ґ ǾƛƻƭŜƴǘ

Unpredictable structure 

with unequal lines and 

stanzas reflect how 

unpredictable relationships 

are. Tone starts off positive 

but becomes negative later 

in the poem.

5ǳŦŦȅΩǎ ƭƛƪŜǎ ǘƻ ōǊŜŀƪ 

conventions and 

criticise the 

materialistic view of 

±ŀƭŜƴǘƛƴŜΩǎ 5ŀȅΦ {ƘŜ ƛǎ 

also known for a 

feminist approach.

Love, 

Relationships, 

Violence

A Wife in London A wife is waiting at home for news of her 

husband who is fighting in South Africa. The 

fact the poem is in two halves could suggest 

how her life is destroyed by the tragic news 

ƘŜ Ƙŀǎ ΨŦŀƭƭŜƴΩΦ

ΨŦŀƭƭŜƴΩ ƛǎ ŀ ŜǳǇƘŜƳƛǎƳ ǘƻ ǎƻŦǘŜƴ ƘŀǊǎƘ ǊŜŀƭƛǘȅ 

of his death

tŀǘƘŜǘƛŎ ŦŀƭƭŀŎȅ ΨŦƻƎ ƘŀƴƎǎ ǘƘƛŎƪŜǊΩ ǎƘƻǿǎ ƘŜǊ 

grief is settling in

LǊƻƴȅ ΨƴŜǿ ƭƻǾŜ ǘƘŀǘ ǘƘŜȅ ǿƻǳƭŘ ƭŜŀǊƴΩ 

heightens tragedy because he was looking 

forward to returning

Structured in two halves 
Ψ¢ƘŜ ¢ǊŀƎŜŘȅΩ ŀƴŘ Ψ¢ƘŜ 
LǊƻƴȅΩ ƭƛƪŜ ŎƘŀǇǘŜǊǎ ƛƴ ŀ 
tragic story. Present tense 
gives sense of immediacy.

Clear rhyme scheme 
creates sense the tragedy 
was inevitable.

The poem was related 

to The Boer War but the 

ŦŀŎǘ ǎƘŜ ƛǎ ŀ ΨŀΩ ǿƛŦŜ 

universalises the poem 

so it can reflect how 

many lives were lost 

during many wars.

War, 

Relationships, 

Death, London

Death of a Naturalist : A child sees nature up-close with a sense 

their intrigue and excitement. Then the 

speaker sees the darker side of nature and 

ŦŜŜƭǎ ǘƘǊŜŀǘŜƴŜŘ ŀƴŘ ŦǊƛƎƘǘŜƴŜŘΦ ¢ƘŜ ΨŘŜŀǘƘΩ 

ƛǎ ŀ ƳŜǘŀǇƘƻǊƛŎŀƭ ŘŜŀǘƘ ƻŦ ǘƘŜ ŎƘƛƭŘΩǎ 

innocence.

hƴƻƳŀǘƻǇƻŜƛŀ ΨōǳōōƭŜŘ ƎŀǊƎƭŜŘ ŘŜƭƛŎŀǘŜƭȅΩ 

shows calmness

tŜǊǎƻƴƛŦƛŎŀǘƛƻƴ ΨǇǳƴƛǎƘƛƴƎ ǎǳƴΩ ǎǳƎƎŜǎǘǎ 

summer is harsh

{ƛƳƛƭŜ ΨǇƻƛǎŜŘ ƭƛƪŜ ƳǳŘ ƎǊŜƴŀŘŜǎΩ ǎǳƎƎŜǎǘǎ 

violence of nature

Stanza 1 is enthusiastic for 
nature.

Stanza 2 is more negative 
as he becomes more aware 
of the dangers in the world. 
Enjambment creates

Poets brother died aged 

4. As a result, his poems 

often deal with a loss of 

innocence. Heaney 

grew up on a farm and 

many of his poems 

explore the theme of 

nature.

Loss of 

Innocence, 

Childhood, 

Passing of Time
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Hawk Roosting The hawk is a bird of prey, known for its 

intelligence and incredibly sharp eyesight. 

Metaphorically it is about politicians being 

hawk-like, which means being aggressive 

towards other countries.

[ŀƴƎǳŀƎŜ ǎǳƎƎŜǎǘǎ ŀǊǊƻƎŀƴŎŜ ΨL ƘƻƭŘ ŎǊŜŀǘƛƻƴ 

ƛƴ Ƴȅ ŦƻƻǘΩΦ

Hawk is god-ƭƛƪŜ Ψƛǘ ƛǎ ŀƭƭ ƳƛƴŜΩ

tƻǿŜǊ ƻŦ Ƙŀǿƪ ǘƻ ŎƻƴǘǊƻƭ ƴŀǘǳǊŜ ΨL ŀƳ ƎƻƛƴƎ 

ǘƻ ƪŜŜǇ ǘƘƛƴƎǎ ƭƛƪŜ ǘƘƛǎΩ

ΨǊƻƻǎǘƛƴƎΩ ǎǳƎƎŜǎǘǎ ƳŜŘƛǘŀǘƛƻƴΦ

This poem has a strong, 

regular form to reflect the 

strength and control of the 

hawk. Stanzas: 1-2 ςƘŀǿƪΩǎ 

physical superiority,

3-4 ςpower over nature, 5-

6 ςJustification for his 

actions

The portrait of the 

hawk links to ideas of 

Nazism and Fascism at 

the time Hughes was 

writing. Hughes often 

explored the power of 

nature.

Power, Nature,

To Autumn The speaker in the poem seems to be an 

observer actually addressing the season as 

if it were a person.  The poet is celebrating 

the season and the changes that take place.

aŜƭƭƻǿ ŦǊǳƛǘŦǳƭƴŜǎǎΩ Ґ ŎŀƭƳƴŜǎǎΦ 

tŜǊǎƻƴƛŦƛŎŀǘƛƻƴ Ψ¢ƘŜŜ ǎƛǘǘƛƴƎ ŎŀǊŜƭŜǎǎΩ 

ҐŀǳǘǳƳƴ ƛǎ ǘƘƻǳƎƘǘƭŜǎǎΦ ΨŦǳƳŜ ƻŦ ǇƻǇǇƛŜǎΩ Ґ 

autumn is intoxicating.

[ŀǎǘ ƭƛƴŜ ΨƎŀǘƘŜǊƛƴƎ ǎǿŀƭƭƻǿǎ ǘǿƛǘǘŜǊΩ ŎƻǳƭŘ 

suggest the circle of life

Stanza 1: Autumn and the 

sun are like best friends 

plotting how to make fruit 

grow Stanza 2:He 

describes the period after 

the harvest, when autumn 

just hangs out around 

Stanza 3The music of 

spring is a distant memory, 

but autumn's music is a 

symphony

Keats was a Romantic 

poet who wrote about 

nature and the natural 

world. He died aged 25 

and was worried he 

would leave no lasting 

impression on the 

world ςthis poem 

could be his attempt to 

be remembered.

Nature, 

Ripeness, Time 

Passing

Afternoons It is about the end of youth and the onset 

of middle-age. The poet observes a group 

ƻŦ ƳƻǘƘŜǊǎ ΨǎŜǘǘƛƴƎ ŦǊŜŜΩ ǘƘŜƛǊ ŎƘƛƭŘǊŜƴ ŀǘ ŀ 

playground. The setting of autumn matches 

the theme of loss.

ά{ǳƳƳŜǊ ƛǎ ŦŀŘƛƴƎέ ƛƳƳŜŘƛŀǘŜƭȅ ŜǾƻƪŜǎ ŀ 

sense of loss 

Ψ¢ƘŜƛǊ ōŜŀǳǘȅ Ƙŀǎ ǘƘƛŎƪŜƴŜŘΩ ǎǳƎƎŜǎǘǎ ŀƎƛƴƎ 

and passing of time

ά{ƻƳŜǘƘƛƴƎ ƛǎ ǇǳǎƘƛƴƎ ǘƘŜƳ κ ¢ƻ ǘƘŜ ǎƛŘŜ ƻŦ 

ǘƘŜƛǊ ƻǿƴ ƭƛǾŜǎέΦ ¢ƘŜȅ ƘŀǾŜ ƴƻǿ ōŜŎƻƳŜ 

spectators in life.

The poem is set out in 

three unrhymed stanzas of 

eight lines each. The 

repetitive structure reflects 

the dullness of their lives.

The poem was written 

in the 1950s ςa time of 

austerity and rationing 

ƛƴ .ǊƛǘŀƛƴΦ [ŀǊƪƛƴΩǎ ǇƻŜƳ 

is timeless as it reflects 

the unsatisfactoriness

of all our lives after 

youth has gone.

Loss, Passing of 

Time, 

Motherhood, 

Youth
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Dulce et Decorum Est The terrible consequences of a gas attack to 

present the unglamorous reality of trench 

life.

{ƛƳƛƭŜǎ ǎƘƻǿ ŦŀǘƛƎǳŜ ΨŎƻǳƎƘƛƴƎ ƭƛƪŜ ƘŀƎǎΩ ΨƭƛƪŜ 

ƻƭŘ ōŜƎƎŀǊǎΩΦ

±ŜǊōǎ ǎƘƻǿ ǇŀƴƛŎ ΨȅŜƭƭƛƴƎΣ ǎǘǳƳōƭƛƴƎΣ 

ŘǊƻǿƴƛƴƎΩ

Gruesome imagery shows horror of war 

ΨƻōǎŎŜƴŜ ŀǎ ŎŀƴŎŜǊΩ

Slow pace in Stanza 1 

reflects the exhaustion of 

the soldiers.  Tone speeds 

up in Stanza 2 to reflect the 

panic after the gas attack 

Pace slows again in the final 

stanza to reflect the feeling 

that war is never ending. 

ABAB rhyme scheme gives 

form to chaotic events.

The poet was killed in 

action in 1918 one 

week before the end of 

the WW1. He wanted to 

expose the true horrors 

of war and was critical 

of those who recruited 

young lads to join the 

war.

Impact of war, 

Patriotism, 

Death

Ozymandias A decayed statue of a once powerful leader 

is found in the desert. It serves to highlight 

how human power is temporary and cannot 

escape the power of nature. The poet 

appears to be mocking the arrogance of 

Ozymandias.

Ψ{ƴŜŜǊ ƻŦ ŎƻƭŘ ŎƻƳƳŀƴŘΩ ǎƘƻǿǎ ŀǊǊƻƎŀƴŎŜ ƻŦ 

Ozymandias. 

hȄȅƳƻǊƻƴ Ψ/ƻƭƻǎǎŀƭ ǿǊŜŎƪΩ ǎƘƻǿǎ ǘƘŜ ƎǊŜŀǘ 

statue is now decayed.

LǊƻƴȅ Ψ[ƻƻƪ ƻƴ Ƴȅ ǿƻǊƪǎΧ ŀƴŘ ŘŜǎǇŀƛǊΩ ŀǎ ǘƘŜ 

statue is now ruined.

The sonnet rhyme scheme 

is irregular, perhaps 

symbolic of the broken 

statue itself, no longer 

perfect.

Shelley was a romantic 

poet who believed in 

the power of nature. He 

disliked the oppression 

of ordinary people by 

powerful rules. It acts as 

a warning to anyone 

who thinks they are 

immortal that power 

ǿƻƴΩǘ ƭŀǎǘΦ

Power, Nature, 

Decay, Pride

Mametz Wood Buried soldiers from WW1 are rediscovered 

by farmers which forces us to 

commemorate their deaths. Unearthing the 

soldiers has given them a voice.

LƳŀƎŜǊȅ ŜǾƻƪŜǎ ƘƻǊǊƻǊ ƻŦ ǿŀǊ ΨǎƻŎƪŜǘŜŘ ƘŜŀŘǎ 

ǘƛƭǘŜŘ ōŀŎƪΩΦ

ΨŎƘƛƴŀ ǇƭŀǘŜΣ ƳƻǎŀƛŎ ƻŦ ōƻƴŜΩ ǎǳƎƎŜǎǘǎ ŦǊŀƎƛƭƛǘȅ 

and vulnerability

ΨǘƘŜƛǊ ŀōǎŜƴǘ ǘƻƴƎǳŜǎΩ ǎǳƎƎŜǎǘǎ ǎƻƭŘƛŜǊǎ ƘŀǾŜ 

finally found a voice after being forgotten for 

so long.

Regular 3 line stanzas 

reflect the regular pattern 

of the ploughed field. At 

times the regular rhythm 

ōǊŜŀƪǎ ǘƻ ǊŜŦƭŜŎǘ ǘƘŜ ΨŎƘƛǘǎ 

ƻŦ ōƻƴŜΩ ǊƛǎƛƴƎ ƻǳǘ ƻŦ ǘƘŜ 

ground and disrupting 

attempts to forget the past. 

The Battle of the 

Somme was one of the 

bloodiest battles in 

WW1. The 38th Welsh 

Division lost 4,000 men. 

The Welsh poet wanted 

their bravery to be 

acknowledged. The 

ǿǊƛǘŜǊΩǎ ǇǳǊǇƻǎŜ ƛǎ ǘƻ 

highlight this issue.

Impact of war, 

Patriotism, 

Fragility of Life
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Prelude 5ŜǎŎǊƛōŜǎ ŎƘƛƭŘǊŜƴΩǎ Ƨƻȅ ŀǎ ǘƘŜȅ ǎƪŀǘŜ ƻƴ ŀ 

frosty day. The poet looks back on his 

childhood experiences with an appreciation 

of the beauty of nature.

Verbs show rapid movement and enjoyment: 

ΨǿƘŜŜƭΩŘ, ƘƛǎǎΩŘΣ ŦƭŜǿΩ

/ƻƴǘǊŀǎǘ ƻŦ ǿŀǊƳ ŀƴŘ ŎƻƭŘ ƛƳŀƎŜǊȅΥ ΨŦǊƻǎǘȅΩ 

ǾŜǊǎǳǎ ΨōƭŀȊΩŘΣ ǎǳƴΩ ŀƴŘ

ǎƻǳƴŘ ƛƳŀƎŜǊȅ ΨōŜƭƭƻǿƛƴƎΩ ǾŜǊǎǳǎ ΨŀƭƛŜƴ ǎƻǳƴŘ 

ƻŦ ƳŜƭŀƴŎƘƻƭȅΩ ǘƻ ƳŀǊƪ ǘƘŜ ǎƘƛŦǘ ŦǊƻƳ 

childhood joy to adult understanding.

Regular rhythm gives effect 

of natural speech.

Caesura and enjambment 

ƘŜƭǇ ǘƻ ŎƻƴǾŜȅ ǘƘŜ ǇƻŜǘΩǎ 

excitement.

Wordsworth was a 

Romantic poet who 

explored thoughts 

about childhood and 

intense feelings of 

delight caused by 

nature.

Nature, Passing 

of Time, 

Childhood

POETRYDEVICES ςFORM

Auto-
biographical

About the poet

Ballad Story poemsςoften 4 lines stanzas 

Blank verse
Versewith no rhyme ςusually 10 
syllables

Dramatic 
monologue

A characterspeaks to the reader

Epic Tragic/heroicstory poems

Free verse No regularrhyme/rhythm

Lyrical Emotional and beautiful

Narrative A story

Ode
Lyrical poemoften addressed to one 
person

Phonetic
spelling

Written like it sounds

Sonnet
14 lines, ababcdcdefefgg, Oftenlove 
poem

POETRY DEVICES ïSTRUCTURE

(DEVICES IN BOLD = PASS.  OTHER DEVICES WILL SET YOU ON THE PATH FOR A STRONGER 

PASS)

Chronological In order of time

Caesura A big break in the middle of a line

Enjambment A sentence runs over more than one line

Iambic pentameter 5 sets of weak/strong beats in a line

Juxtaposition Two opposites

Layout Position of lines/words on the page

Anaphora Repeated first few words at start of lines

Oxymoron Two opposite words next to each other

Rhyme scheme The organisation of the rhyme 

Rhyming couplet Two lines that rhyme next to each other

Rhythm The beat 

Stanza/Verse A paragraph in a poem

Volta The turning point of a poem

Repetition Something repeated



A sequence is a series of numbers (or pictures) that follows a pattern or rule.                   

Each number or item in a sequence is called a term.

Term-to-Term ruleςǘƘŜ άǊǳƭŜέ ǘƘŀǘ ƎŜǘǎ ȅƻǳ ŦǊƻƳ ƻƴŜ ƴǳƳōŜǊ ƛƴ ŀ ǎŜǉǳŜƴŎŜ ǘƻ ǘƘŜ ƴŜȄǘΦ

Position-to-Term ςǘƘŜ άǊǳƭŜέ ǘƘŀǘ ŜƴŀōƭŜǎ ȅƻǳ ǘƻ ŎŀƭŎǳƭŀǘŜ ǘƘŜ valueof a term at any given positionor place in 
the sequence.  It is sometimes called the general ruleor, most commonly, the nth term rule.

άƴέis the position of a termin the sequence it must ALWAYSbe an integer

Types of sequence:  

Sequences

There are different types of sequence each of which is 
identified by how their pattern continues:
ÅLinear(or arithmetic) sequences
ÅQuadraticsequences
ÅGeometricsequences

Common special sequences include:
Fibonacciςtype sequences
Sequence of Squares(quadratic) 
Sequence of triangularnumbers   

(quadratic)

Year 10 Maths:  Sequences

SparxMaths: GCSE U213,U206, U680, U958

Examples:  Linear         2, 4, 6, 8, 10, 12, 14 Geometric   2, 6, 18, 54, 162
Quadratic   1, 4, 9, 16, 25, 36 Fibonacci     1, 1, 2, 3, 5, 8, 13, 21, 34, 55



USING THE Nth term RULE

LINEAR /ARITHMETIC SEQUENCE

Key property: linear sequences increase or decrease by the same amount each term.
So to get from one term to the next you willadd or subtract the same amount.
All the multiplication times-tables are linear sequences.

To find nth term rule of a linear sequence:
1) Find the common difference όάdέύ ςthe same amount added or subtracted each time.
2) This is the base times-table ςǎƻ ǘƘŜ ƴǘƘ ǘŜǊƳ ǊǳƭŜ ǿƛƭƭ ƛƴŎƭǳŘŜ άdnέ
3) Adjust to the sequence you want:  what do you need to add or subtract  from 1d to get the starting number?

eg 3, 5, 7, 9 =>  adjustment 1x2 = 2 so must +1 => 2n + 1   and 7, 5, 3, 1 =>   adjustment 1x(-2) = -2 so must +9 => -2n + 9 (or 9 -2n)

UNDERSTANDING PICTURE PATTERNS

Reduce a picture pattern to numbers 

ςuse a table of values to help you e.g.

tŀǘǘŜǊƴ bǳƳōŜǊ όƴҐΧ1 2 3 4

Total arrowsό{ŜǉǳŜƴŎŜҐΧ3 5 7 ?!

nth term rule => 2n+ 1 

What is the difference between the 6th and 8th term of the 
sequence 5n -2?

A sequence has a rule: 5n -2
Is the term 72 in the sequence?

Remember: for linear sequences (d) (difference) is always 
the same:ςhere d=5 as sequence is based on the 5x table.  
¢ƘŜǊŜ ŀǊŜ ǘǿƻ άƧǳƳǇǎέ ŦǊƻƳ сth to 8th term so difference 

between their values will be 2x5 = 10

Remember: for anyǎŜǉǳŜƴŎŜ άnέ ǊŜǇǊŜǎŜƴǘǎ ŀ ǘŜǊƳΩǎ 
position and MUST be an integer.
Form and solve an equation ie.:
Here n is not an integer so 72 is not a term

5n-2 = 72 (+2)
5n = 74 (÷5)

n = 14.8

SparxMaths: GCSE U213, U498



QUADRATIC SEQUENCES

Key property:    quadratic sequences increase or decrease by a different amount each term ςbut the difference 
ōŜǘǿŜŜƴ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜǎ ƛǎ ŀƭǿŀȅǎ ǘƘŜ ǎŀƳŜΧΦǎƻ ǘƻ ƎŜǘ ŦǊƻƳ ƻƴŜ ǘŜǊƳ ǘƻ ǘƘŜ ƴŜȄǘ ȅƻǳ ǿƛƭƭadd or subtract the 
previous difference plus a same extra amount each time.
¢ƘŜ άōŀǎŜέ ǉǳŀŘǊŀǘƛŎ ǎŜǉǳŜƴŎŜ ƛǎ ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ǎǉǳŀǊŜ ƴǳƳōŜǊǎΥ  мΣ пΣ фΣ мсΧΦΦ

To find nth term rule of a linear sequence:
1) Find 1st and then 2nd differences between the terms 

- if the 2nd difference is the same 
the sequence is quadratic and rule will include n2

3) Half the 2nd difference to get coefficient (number) of n2

4) Subtract each term of the new  n2 sequence from the original
5) Find the nth term rule of the adjustment
6) Combine both elements for final rule

Example:  Foundation
CƛƴŘ ǘƘŜ ƴǘƘ ǘŜǊƳ ǊǳƭŜ ƻŦ ǘƘŜ ǎŜǉǳŜƴŎŜΥ  нΣ рΣ млΣ мт нсΧΦΦ

The nth term of the original sequence must be n2 + 1

Example:  Foundation / Higher Crossover
CƛƴŘ ǘƘŜ ƴǘƘ ǘŜǊƳ ǊǳƭŜ ƻŦ ǘƘŜ ǎŜǉǳŜƴŎŜΥ  лΣ сΣ мсΣ олΣ пуΧΦ

The nth term of the original sequence must be 2n2 - 2

Original 2 5 10 17 26

1st difference
2nd difference

+3           +5          +7          +9
+2           +2          +2

2nd difference is same so sequenceis quadratic (n2)
Halfof second difference is 1:  rule must include 1n2

n2 1 4 9 16 25

Adjustment
(Original ςnew)

+1 +1 +1 +1 +1

Example: Higher
CƛƴŘ ǘƘŜ ƴǘƘ ǘŜǊƳ ǊǳƭŜ ƻŦ ǘƘŜ ǎŜǉǳŜƴŎŜΥ  лΣ сΣ мсΣ олΣ пуΧΦ

The nth term of the original sequence must be n2 + 3n - 1

Find the nth 
term rule for this 

adjustment as 
for any linear 

sequence:  3n - 1

SparxMaths: GCSE U206, U530



GEOMETRIC SEQUENCES

Key property: geometric sequences increase or decrease by the scale factor each term
So to get from one term to the next you willmultiply (or divide) by the same amount.            
This value is called thecommon ratioand found by dividing one term by the term before

ar(n-1) is the general rule of all geometric sequences

Where a is value of the first term of the sequence

r is the common ratio between each term

and n is (as ever) the position of a term 

As such geometric sequence growth is exponential

To find nth term rule of a geometric sequence:
1) Identify the first term
2) Find common ratio between terms - divide the value of a term by term before.
3) Substitute into the general form ar(n-1) - simplify as needed 

Understanding the nth term rule:
Example: Starting at 1 create a sequence where each 
term is 3 times more than the last:

So to calculate the 5th term, you would have to start 
with 1 then multiply by 3 4 times in total i.e.1x34Χ ŀƴŘ 
whatever term you want to calculate you need to 
ŀǇǇƭȅ ǘƘŜ άǊέ м ƭŜǎǎ ǘƛƳŜǎ ǘƘŀƴ ƛǘǎ Ǉƻǎƛǘƛƻƴ  ƛΦŜΦ м Ȅ о(n-1)

Position (n =Χ 1 2 3 4 5

Startingterm   (a = 1

Common ratio (r = x3       x3 x3 x3

Sequence: 1 3 9 27 81

FIBONACCI-style SEQUENCES
Key property: add the previous 2 terms to get the next term.

¢ƘŜ ŎƭŀǎǎƛŎ CƛōƻƴŀŎŎƛ ǎŜǉǳŜƴŎŜ ƛǎ    мΣ мΣ н ΣоΣ рΣ уΣ моΣ нм ΧΦΦ  ƛΦŜΦ мΣ мΣ όмҌмҐнύΣ όнҌмҐоύΣ όоҌнҐрύΣ etc

Fibonacci-style sequences are based on this term-to-term rule but may start at different points:

e.g. starting at 4,5 Ĕ 4, 5, 9, 14, 23, 37 é.

So for any starting point a and b Ĕ a, b, (a+b), (a+2b), (2a+3b), (3a+5b), etcé

SparxMaths: GCSE U958

SparxMaths: GCSE U680



What do I need to be able to do?

Å Use fractions and percentages to describe a proportion 
of an amount

Å Calculate percentage increases and decreases using 
multiplication

Å Solve problems involving percentage change including 
repeated proportional change

Å Find the original value of a quantity after a percentage 
increase or decrease

Å Set up solve and interpret growth and decay problems 
including compound interest

Å Divide a quantity in a given ratio and reduce a ratio to 
its simplest form

Å Calculate unit ratios and recognise scale factors and 
maps scales as a unit ratio 

Å¦ƴŘŜǊǎǘŀƴŘ ŘƛǊŜŎǘ ǇǊƻǇƻǊǘƛƻƴ ƛƴ άǊŜŀƭ ƭƛŦŜέ ǎŎŜƴŀǊƛƻǎ 
such as recipes, best buys, maps scales and compound 
measures and use proportionality to solve problems

Å Use scale factor to convert between lengths on maps 
and scale diagrams and distances they represent

Å Use, calculate convert between standard units of 
measure and compound units

Å Solve direct and indirect proportion problems

Å Describe direct and indirect proportion relationships 
using equations

Å Recognise graphs showing direct and indirect 
proportion

Key terms:
Proportion:a proportion of an amount can be expressed as a fraction, decimalor 

percentage.  A proportion compares the parts into which an object is 
divided with total parts ie the whole

Previous learning: Year 9 KO Term 1&2 Fractions decimals and percentages

Ratio: a ratio shows the relationship between the parts into which an object 
has been divided.  
A ratio compares part to part (note: ratios are written with a colon 
όǇŀǊǘ Υ ǇŀǊǘύ ǿƘƛŎƘ ƛǎ ǎŀƛŘ ŀǎ ǘƘŜ άǘƻέύ  
Since the ratio only gives information about the relationship between 
the parts, the total number of equal parts can be calculated by adding 
these parts together.

Proportionalityςpairs of values are in proportion if the multiplicative 
relationship between them is the same.
Multiplicative relationships are only the same if all elements have 
been multiplied by the same factor.(Scale factors are most correctly 
given as a multiplier but as multiplying and dividing are inverse 
operations, dividing by the same number will also mean values are in 
proportion)  
Equivalent fractions and ratios can be calculated like this.

Direct Proportion Two sets of values are in direct proportion when they increase (or decrease) by the same ratio 

(multiplier).  Direct proportion relationships are commonly used in every day life ςfor instance 
calculating the cost of buying multiple single items; scaling up a recipe, calculating distances from maps 
scales; and using compound measures

Indirect or InverseTwo sets of values are in indirect proportion if as one increases, the other decreases by
Proportion  the opposite proportion so if 2 people build a wall in 5 days, it will take 4 people 2½ days (double 

workers half the time) but 1 person 10 days (half workers double time)

Year 10 Maths Term 3 & 4 ςRatio, Proportion and Proportionality



Express a quantity as a proportion of another

Key fact:  ŦǊŀŎǘƛƻƴǎ ǎƘƻǿ ǇŀǊǘ άƻǳǘ ƻŦέ ŀ ǿƘƻƭŜ ςso start by rewriting 
ŀƴȅ ǉǳŀƴǘƛǘȅ ŎƻƳǇŀǊƛǎƻƴ ŀǎ ŀ ŦǊŀŎǘƛƻƴΧ

Remember: Units of measure must be the same when writing 
one quantity as a proportion of another

Check: You have the values correctly written in the fraction: 

(numerator) compared to or as a proportion of (denominator)

Finding a proportion of an amount
RememberΥ  άŦƛƴŘƛƴƎ ŀ ǇǊƻǇƻǊǘƛƻƴ ƻŦέ Ґ    

multiply by proportion

See Previous learning: Year 9 KO Term 1&2 
Fractions decimals & percentages

Increase or decrease an amount by a proportion
Non-calculator method - find the required proportion then add or subtract from original

Calculator method (%s) - convert to a decimal multiplier and multiply by the original amount
- to increase: decimal multiplier will be >1   (100% + %increase )/100
- to decrease: decimal multiplier will be <1   (100% - %decrease )/100

Finding the change in proportion ςfinding profit or loss

Key fact:  this is in effect the same as
expressing a value as a proportion of
another.  Most care needs to be taken over what value is to be written as a proportion of what.

SparxGCSE U278

SparxGCSE 
U773, U671

SparxGCSE U163



Compound interestis normally a calculator paper topic. 

Formula for compound interest:
£Original x decimal multiplier(time)

Note: Compound interest and depreciation (growth and 
decay) is a form of geometric sequence (General rule :  ar(n-1) )

Repeated proportional change Simple Interest and Compound interest     [Exponential Growth and Decay]
Key fact:  This means you need to find a 
proportion of a proportion of a proportion (of
ŀƴ ŀƳƻǳƴǘύ ŜǘŎΦ !ǎ άƻŦέ ƳŜŀƴǎ ƳǳƭǘƛǇƭȅΣ ȅƻǳ 
will need to multiply all proportions (and the 
amount) together:

For repeated percentage change use 
decimal multipliers:

Remember: fraction decimal & percentages 
can be equivalent ςǎƻ ŎƘƻǎŜ άŜŀǎƛŜǎǘέ ŦƻǊƳŀǘΥ

Simple Interest is paid JUST on the original value.   
The amount received will be the SAME each year.

Compound interestis paid on the original amount 
AND any interest already received.  The amount will 
increase each year.  This is the form of interest 
most commonly given by banks.
Non Calculator Method

Depreciation occurs when a value decreases by given 
proportion each year ςso is calculated like compound interest 
but percentage decimal multiplier will be less than 1 

SparxGCSE 
U773, U671 SparxGCSE U553

SparxGCSE U332, U988



Scale diagrams and Maps are the most common form of unit ratios. 
Map scales give the scale factor between 
lengths linked on the map and in real life
Remember ςmap scales are:
Åalways written Map : Real distance
Åalways given in the same units (cm)
Convert the scale or answer to useable units  

Reverse proportions :
Finding the original amount after a proportional change

Key fact: this is the inverse process of finding a proportional 
increase or decrease. 

Original Āmultiply by proportional change ĀNew value
Original ÿ DIVIDE by proportional change  ÿNew value

EgάLƴŎǊŜŀǎŜ ϻмлл ōȅ мл҈έ ǇǊƻōƭŜƳΥ   £100 Āx 110% Ā£110
άCƛƴŘ ƻǊƛƎƛƴŀƭ ŀƳƻǳƴǘέ ǇǊƻōƭŜƳΥ £100 ÿ÷ 110% ÿ£110

DO NOT just find the same proportion of the new value  :ς
Increase £100 by 10%:    £100 Āx 110% Ā£110

ōǳǘ ŘŜŎǊŜŀǎƛƴƎ ϻммл ōȅ мл҈ ΧΦ   £110 Ā x 90% Ā£99 
Χ ŘƻŜǎ ƴƻǘ ƎŜǘ ōŀŎƪ ǘƻ ǘƘŜ ǎŀƳŜ ǾŀƭǳŜΦ wŜƳŜƳōŜǊ ǇǊƻǇƻǊǘƛƻƴ ƛǎ 
ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŜ άǘƻǘŀƭέ Χ ŀƴŘ ǘƘƛǎ ƛǎ ŘƛŦŦŜǊŜƴǘ ƛƴ ōƻǘƘ ŎŀǎŜǎΗ

Fractions:

Percentages:
(Calculator
Method)

Non-calculator: The amount after an increase or decrease in value 
is in direct proportion to the proportional change applied to the 
ƻǊƛƎƛƴŀƭΧ ǎƻ ǳǎŜ Ǌŀǘƛƻ ǘŜŎƘƴƛǉǳŜǎ ǘƻ ǎŎŀƭŜ ǳǇ ƻǊ Řƻǿƴ ŀǎ ǊŜǉǳƛǊŜŘΦ  
{ƻ ǎŜŜ ǳǎƛƴƎ Ǌŀǘƛƻǎ ǘƻ ǎƻƭǾŜ ǊŜŀƭ ƭƛŦŜ ǇǊƻōƭŜƳǎΧΦ       

See Year 9 KO 
Term 1&2 

Divide fractions
= multiply by 
ǊŜŎƛǇǊƻŎŀƭΥ YC/έ

Ratio
A ratio can be used to compare two quantities:  part to part.  
Once the quantities have been linked, equivalent ratios can be found by scaling up both parts 
by a common multiple or simplified by dividing by common factors (much like equivalent and 
simplified fractions).

ÅMake sure the ratio is written in the 
correct order for the question:   
Harry : George       George : Harry

6 : 7                            7  :  6

These are actually different ratios.
Å Quantities must be in the same units when 

put into ratio form
Å In ratio form, quantities do not contain any 
ǳƴƛǘǎΧ ōǳǘ ǳƴƛǘǎ Ƴŀȅ ƴŜŜŘ ǘƻ ōŜ ǳǎŜŘ ǿƘŜƴ 
interpreting the ratio in context. 

Ratios in Simplest form                                    Unit Ratios
Like fraction, simplify by dividing by the highest 
common factor.  Simplest form ratios only include 

integer values.
Example:  Simplify    50 : 75

2  :  3

A unit ratio is one in the form 1 : n.  This is often 
called a scale.  Note: as the first value must be 1, 
unit ratios can include decimals. 

Example: Write       30 : 90 
as a unit ratio:         1 : 3÷25                             ÷25 ÷30                             ÷30

SparxGCSE U286
SparxGCSE U687,U610

SparxGCSE U257



Dividing in a given ratio

The TOTAL number of parts a quantity 
is divided into can be found by adding 
the elements of a ratio.  This total will 
scaled up in the same way as the parts  
ςand this can be used to see how a 
quantity may be divided in a given 
ratio:
Χōǳǘ ōŜ ŎŀǊŜŦǳƭ ǘƻ ŎƘŜŎƪ ǿƘŀǘ 
ƛƴŦƻǊƳŀǘƛƻƴ ȅƻǳ ƘŀǾŜ ōŜŜƴ ƎƛǾŜƴΧ

It may be about one of the ratio parts:

Or about the difference between the 
ratio parts rather than the total!:

Combining ratios and harder ratio problems
Two or more ratios may be combined if they share a 
common term.  Find the lowest common multiple of that 
common term and scale each ratio up by that factor.  Now 
ŎƻƳōƛƴŜ ǘƘŜ Ǌŀǘƛƻǎ ŀǊƻǳƴŘ ǘƘŜ ŎƻƳƳƻƴ ǾŀƭǳŜ ΧΦ

Writing a ratio as a proportion

As TOTAL number of parts can be found 
by adding the elements of a ratio, 
information given as a ratio can easily 
be converted to a proportion: 
Remember fractions show   part

whole
And a fraction can then be converted to 
decimals or percentages as required

SparxGCSE U577, U753

SparxGCSE U753, 
U921, U676, U865



Ratio and Direct Proportion ςProblem solving
Ratio which can be used to solve many different types of real life 
problem when two quantities that are in direct Proportionςas one 
increases the other will also increase in the same proportion:
Å Scaling up recipes

Å CƛƴŘƛƴƎ άōŜǎǘ ōǳȅǎέ

Å Creating scale diagrams  

Å Understanding and calculating with compound measures
Compound measures involve two different units of measure linked in a 
proportional relationship e.g.  Speed (miles per hour) or density (grams per cm2)
The compound unit can be seen and treated as a ratio ςfor instance 
{ǇŜŜŘΥ  άтл ƳƛƭŜǎ ǇŜǊ ƘƻǳǊέ  ƳŜŀƴǎ тл ƳƛƭŜǎ ǘǊŀǾŜƭƭŜŘ ƛƴ м ƘƻǳǊ
so travelling at this average speed for 3.5 hours you go 245 miles                                  

Å Calculating percentages including reverse percentages
Percentage of amounts are in proportion: 10% of an amount will be double 5% of 
the same amount and half 20%!    If you are given information linking a 
percentage of an amount with a value, scale up or down as required.

SparxGCSE U257

SparxKS3 M681

SparxGCSE U151, 
U910, U527, U256

SparxGCSE U286

Best Practise : 
Work in the same 

units as needed for 
the compound 

measure

Careful you know what 
your ratio represents ς
the cost of 1 item or a 
quantity obtained for 

£1?

SparxGCSE U721



Solving direct proportion problems algebraically Solving indirect proportion problems
Variables are in direct proportion if their graph is a straight line 
cutting through the origin. 
Rather than using ͼ◐ □● ╬έ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 
shown by the line a slightly different notation is used but the 
principles are the sameΧ 

(exactly the same 
relationship as 

ώ άὼ)

ὴ Ὧή

The symbol θ ƳŜŀƴǎ άƛǎ ƛƴ ǇǊƻǇƻǊǘƛƻƴ ǘƻέ ŀƴŘ ƛŦ ǾŀǊƛŀōƭŜ Ǉ ƛǎ ƛƴ 
proportion to q (▬ᶿ▲) then you can describe the relationship 
as ▬ ▓▲where k is a scalar 

Make sure that you check what the key relationship in the question is:

Note the process is the same in both 
ŜȄŀƳǇƭŜǎΧ ǿƘŀǘ ƛǎ ŘƛŦŦŜǊŜƴǘ ƛǎ ǘƘŜ 

complexity of the initial relationship

Process: state relationship Āuse 
framework formula Ā substitution of 
known values Āspecific formula Ā

substitution for required values

Variables are inversely (or indirectly) proportional when 
the PRODUCT of the variables is constant

ὴ
Ὧ

ή

(reciprocal 
relationship)

Example:  Indirect proportion in òreal lifeó
If it takes 8 workers 6 days to build a bridge 
how many days will it take 12 workers?
The more workers used the shorter the time taken to complete the worké but 
the total work days will remain the same.

Total work days = 8 workers x 6 days = 48 work days
If 12 workers were employed: 48 work days ÷12 workers=4 days

(The change is inversely proportional: the number of workers has been multiplied 
by 1.5é the number of days has been divided by 1.5) 

Solving indirect proportion problems algebraically

Again take care to check the key 
relationship.  If the question had said 
ά╕is inversely proportion to ▀ͼ

then the set up would be: ╕ᶿ
▀

Use the same process as for direct proportion ςthe only change is the initial relationship:  
the inversely proportional relationship is a reciprocal:

if p is inversely proportional to q then:    ▬ᶿ
▲

and   ▬
▓

▲

SparxGCSE U640, 
U407,U238

SparxGCSE U364, 
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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: B6 Preventing and treating disease

Key term Definition

Vaccine Dead or inactive pathogenicmaterial used in vaccination to develop immunity to a 
disease in a healthy person.

Whiteblood cells Macrophagesingestpathogens (phagocytosis),lymphocytes produce antibodies, 
other white blood cells produce antitoxins.

Antibody Specialproteins that target particular bacteria or viruses and destroy them. You need a 
unique antibody for each type of pathogen.
When your white blood cells have produced antibodies once against a pathogen, they 
can be made very quickly if that pathogen enters your body again.

Antitoxin Madeby white blood cells, these counteract (cancel out) toxins made by pathogens.

Antigen Proteinson the surface of cells that act like markers ςyour immune system can detect 
antigens that are not your own.

Antibiotic Cure bacterial diseasesby killing the bacterial pathogens inside your body.

Placebo A medicine that does not contain the active drug being tested,used in clinical trials of 
new medicines.

Double blind trial Neither patientor prescribing doctor know if they are taking/giving the drug or the 
placebo so they cannot be biased.

Mutate Change in DNA.

Pre-clinical testing Carried out on a potential new medicine in a laboratoryusing cells, tissues, and live 
animals.

Clinical testing Test potential new drugs onhealthy and patient volunteers for safety, efficacy and 
dosage.

Vaccination
Introduce small quantities of dead or inactive forms of a pathogeninto 
the body to stimulate the white blood cellsto produce antibodies.
If the same pathogen re-enters the body the WBC recognise the 
pathogen and respond quickly to produce the correct antibodies, 
preventing infection.
MMR = measles, mumps, rubella vaccine

Herd immunity
If a large proportion of the population is immune to a pathogen, spread 
of the pathogen is reduced.  Vaccination can speed up herd immunity 
e.g. measles.

Antibiotics e.g. penicillin
Kill bacteria whilst they are inside the body without damaging body cells ς
either taken as a pill or put straight into the blood stream.
Specific bacteria treated by specific antibiotic. 
Decreased deaths from bacterial infections but some bacteria are now 
becoming resistant to antibiotics egMRSA.
To prevent this: ŘƻƴΩǘ ǇǊŜǎŎǊƛōŜ ŦƻǊ ǾƛǊŀƭ ƛƴŦŜŎǘƛƻƴǎΣ ƭƛƳƛǘ ǳǎŜ ƛƴ ŀƎǊƛŎǳƭǘǳǊŜΣ 
take the full course.
ANTIBIOTICS DO NOT TREAT VIRAL INFECTIONS.

Treating symptoms:
Viruses have no cure (it is difficult to develop 
drugs that kill viruses without damaging the 
ōƻŘȅΩǎ ǘƛǎǎǳŜǎύΦ
You can treat the symptoms of both viral and 
bacterial infection though.

e.g. Aspirin and paracetamol are 
pain killers.

e.g. Ibuprofen targets 
inflammation.

Cognito

Free Science Lessons



Discovery and development drugs
Traditionally drugs were extracted from plants and 
microorganisms.

ÅThe painkiller 
aspirin 
originates 
from willow.

ÅPenicillin was 
discoveredby 
Alexander 
Fleming from the 
Penicillium
mould.

ÅThe heart drug 
digitalis originates 
from foxgloves.

ÅNew drugs synthesised by chemists in the pharmaceutical 
industry. The starting point may still be a chemical extracted 
from a plant.

New medical drugs have to be tested for:

ÅToxicity ςis it safe to use, do the benefits outweigh the side 
effects?

ÅEfficacy ςdoes it prevent, cure a disease or make you feel 
better?

ÅDosage ςhow much to take to be effective but limit side 
effects?

Preclinical testing ςdone in a laboratory using cells, tissues and 
live animals.
Clinical trials ςhealthy volunteers and patients.
ÅVery low doses of the drug and given at the start of the clinical 

trial.
Å If the drug is found to be safe, further clinical trials are carried 

out to find the optimum dose for the drug.
Å In double blind trials, some patients are given a placebo.

Cognito

Pre-clinical stage: Lab testing on cells and tissues 
and then live animals

Clinical trial (Phase 1): Low dose of the drug are 
tested on healthy people

Clinical trial (Phase 2) : Testing on small number of 
people who have the disease. Placebos as well as 
drug is givenĄ double blind trials

Antibiotic goes through the Discovery and 
Development

Clinical trial (Phase 3) : Testing on large number of 
people who have the disease. Placebos as well as 
drug is givenĄ double blind trials

Review and approve: Results of testing arepeer-
reviewedto make sure that the results are valid
and unbiased.The results then publishedin 
journals

Free Science Lessons



Biology only - Making monoclonal antibodies 

Biology only - Uses of monoclonal antibodies

ÅFor diagnosis egpregnancy kits
Å In laboratories to measure levels of hormones and other chemicals in the 

blood or detect pathogens.
Å In research to locate or identify specific molecules in a cell or tissue by 

binding them to a fluorescent dye.
ÅTo treat some diseases: for cancer, the monoclonal antibody can be bound to 

a radioactive substance, a toxic drug or a chemical which stops cells growing 
and dividing. It delivers the substance to the cancer cells without harming 
other cells in the body.

Keyword Definition

Clone Identical copy

BLymphocyte White blood cells that produce antibodies

Tumour cell Cells able to divide repeatedly

Hybridomacell Cellsmade in a lab by fusing antibody specific B-
lymphocytes and tumour cells together.  Once screened 
and cloned, they produce monoclonal antibodies.

[HT ONLY] 
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KS4 Biology: B7 Non-communicable diseases

Key term Definition

Non-
communicable
diseases

Are not infectiousand cannot be passed from one 
organism to another.

Carcinogen Agentsthat cause cancer or significantly increase the 
risk of developing cancer.

Ionising radiation Has enough energyto cause ionisation in the 
material it passes through, which in turn can make 
them biologically active and may result in mutation
and cancer

Correlation An apparent link or relationship between two 
factors.

Causal mechanismSomething that explainshow one factor influences 
another.

Mutation A change in the genetic material of an organism.

Benigntumour Growths of abnormalcells that are contained in one 
area, usually within a membrane, and do not invade 
other tissues.

Malignant tumour Invadeneighbouring tissues and spreadto different 
parts of the body in the blood where they form 
secondary tumours. They are also known as cancers.

Health is the state of being free from illness or disease. It refers 
to physical and mental wellbeing.

Disease and lifestyle risk factors such as diet, smoking, alcohol 
consumption and the use of illegal drugs, can all impact the 
health of a person.

Some conditions are linked with certain lifestyle choices and 
causal mechanisms have been proven:
ÅLiver conditions associated with poor diet and prolonged 

excessive alcohol consumption.
ÅLung cancer is linked to smoking.
ÅMemory loss, poor physical health and hygiene are associated 

with the use of illegal or recreational drugs.
ÅObesity and diabetes are associated with poor diet.

To study these risk factors, samples of 
the population have been selected to 
study the correlations.  To select the 
groups, scientists try to find:
ÅLARGE SAMPLE GROUPS ςthe more 

people the more reliable the data.
ÅControls:

ÅAge
ÅGender
ÅLifestyle (diet, exercise)

Impact of disease:
ÅOn families: financial cost if a wage-earner cannot 

work.
ÅOn Local communities: cost of supporting people 

wither through taxes or by taking care of affected 
families.

ÅOn the Nation: expense of treating ill people, loss 
of money earned when large amount of people 
are ill.

ÅGlobally: economy suffers especially if young 
people are ill.

ÅNon-communicable diseases affect far more 
people that communicable diseases so have more 
impact on human and economic levels.

Emma the Teachie Free Science Lessons



Cancer
The result of changes in cells that lead to uncontrolled 
growth and division.

Benign tumour

Usuallygrow slowly.

Usually growwithin a membrane and can be easily 
removed.

Can cause damage to organs and be life-threateninge.g. 
brain tumours have no space to grow and can put pressure 
on the brain.

Does not spread around the body

Does not normallygrow back.

Malignant tumour

Usually grow rapidly.

Cancerous

Cells can break away and cause secondary tumours to 
grow in other areas of the body.

Can spreadaround the body, via the bloodstream.

Causes: Some geneticrisk factors e.g. 
early breast cancer, mutations from 
carcinogens e.g. tar in tobacco or 
asbestos, ionising radiation too much 
UV light from sunlight and X-rays.
Treatments: Radiotherapy which stops 
mitosis or Chemotherapy which causes 
cells to self-destruct. 

Smoking
Cigarettes produce around 4000 different 
chemicals that are inhaled into the throat, 
trachea and lungs. 150 of these are linked to 
disease. 
Nicotine: addictive.
Carbon monoxide: reduces the ability of red 
blood cells to carry oxygen for respiration.

Smoking in pregnancy: reduces the oxygen 
available for the foetus can lead to:
ÅPremature birth
ÅLow birthweight
ÅStill birth, when the baby is born dead.

Cilia damage: cilia become anaesthetised by 
some of the cigarette chemicals so dirt and 
mucus not removed from trachea and bronchi 
leading to increased risk of infection.

Carcinogens: tar can cause cancer of throat, 
larynx, trachea and lungs.

Tar: thick sticky black chemical can increase risk 
of bronchitis and COPD (chronic obstructive 
pulmonary disease). Can lead to breathlessness 
and death.

Heart: smokers are more likely to have 
cardiovascular problems, narrowing of blood 
vessels also causes you to look older.

Diet, exercise, obesity
If you eat too much, the excess 
is stored as fat.

Being obese can lead to: type 2 
diabetes, high blood pressure 
and heart disease.

Exercise increases heart fitness 
and lung capacity.  You also get 
more muscle which does more 
respiration using more energy 
from food.

Type 2 diabetes cells stop 
responding to insulin so blood 
glucose levels rise too high.

Causes problems in: 
ÅCirculation
ÅKidney function
ÅEyesight 

Type 2 diabetes can often be 
controlled by low 
carbohydrate diet and more 
exercise.

Alcohol
Alcohol is addictive.
After drinking, ethanol is 
absorbed into the blood and 
can pass easily into other 
tissues e.g. the brain.

In small amounts:
ÅRelaxed, cheerful, reduced 

inhibitions.

In larger amounts:
ÅLack of self-control, lack of 

judgement.
ÅPossibly unconsciousness, 

coma, death.

Longer term addiction:
ÅCirrhosis of the liver 

(scarring of the liver tissue).
ÅCancer of the liver.
ÅBrain damage.

In pregnancy:
ÅAlcohol can pass through the 

placenta.
ÅCan cause miscarriage, 

stillbirth, premature birth, 
low birthweight, foetal 
alcohol syndrome (facial 
deformities and learning 
difficulties).

Cognito
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KS4 Biology: B8  Photosynthesis

Keyword Definition

Active 

Transport

The movement of particles against a 

concentration gradient, requires 

energy.
Chlorophyll A green pigment found in 

chloroplasts which absorbs light for 

photosynthesis.
Chloroplast Organelle found in plant cells and 

algae, site where photosynthesis 

takes place.

Endothermic 

Reaction

A reaction where energy is 

transferred from the environment.

Eukaryote 

Cell

A complex cell such as a plant.

Guard Cell A specialisedcell found on either 

side of the stoma which controls 

their size.
Limiting 

Factors

A factor which prevents a reaction 

from going any faster.

Nitrate Ions Absorbed from the soil combined 

with glucose to make amino acids, 

building blocks for protein.

Osmosis The movement of water molecules 

across a partially permeable 

membrane from a region of higher 

water concentration to a region of 

lower water concentration.

Photosynthesis
ÅTakes place in chloroplasts in 

green plant cells they contain 
pigments like chlorophyll that 
absorb light.

ÅEnergy is transferred to the 
chloroplasts from the 
environment by light ςit is an 
endothermic reaction.

Carbon dioxide + water glucose + oxygen

6CO2 +   6H2O C6H12O6 + 6O2

Light

Chlorophyll

Uses of Glucose
ÅRespiration: to transfer energy from glucose.
ÅMaking cellulose: to make strong cell walls.
ÅMaking amino acids: glucose is combined with nitrate ions to 

make amino acids which are the building blocks of proteins.
ÅStored as oil or fat: glucose is converted into lipids and stored in 

seeds.
ÅStored as starch: stored in roots, stems and leaves as an energy 

source when the rate of photosynthesis is slow.  Storing glucose 
would cause the cell to absorb water and swell up.  Starch is 
insoluble so does not cause this problem.

Leaves are specially adapted for photosynthesis.:
ÅBroad, giving them a large surface area
ÅThin, short diffusion distances for the gases.
ÅVeins, plenty of water in the xylem, removes waste products.
ÅAir spaces, to allow carbon dioxide to get to the cells and 

oxygen to leave by diffusion.
ÅGuard cells, that open and close the stomata to regulate gas 

exchange.

Hint:
ÅMore photosynthesis = more glucose.  More glucose = bigger 

the plant / greater the yield of crop
ÅLess chlorophyll / reactants = less photosynthesis

Higher Only
Inverse Square Law: As the distance of the light from the plant 
increases, the light intensity decreases.  This increase is 
inversely proportional to the square of the distance:

Cognito
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Keyword Definition

Palisade 

Mesophyll Cell

Elongated cells, packed closely together with 

many chloroplasts.

Partially 

Permeable 

Membrane

A membrane with tiny holes which lets some 

molecules through.

Phloem Type of plant tissue which transports 

dissolved sugars around the plant.

Photosynthesis Process by which plants use energy to 

convert carbon dioxide and water into 

glucose and oxygen.

Protein Large biological molecule made up of long 

chains of amino acids.

Root Hair Cell Cell on the surface of a plant root which 

absorbs water and mineral ions.  Specially 

adapted.

Starch Insoluble carbohydrate used as a store of 

glucose in plants
Stoma Tiny hole in the under surface of a leaf where 

gaseous exchange occurs.

Transpiration 

Stream

Movement of water from a plants roots 

through xylem and out of the leaves.

Xylem Type of plant tissue which transports water 

and mineral ions around the plant.

Interpreting Limiting Factor Graphs
Å Initially the rate of photosynthesis increases.
ÅWhen the scale on the x axis increases but the scale on the y axis plateaus (levels off) the x axis is no longer the limiting

factor.

Limiting Factors
ÅThese three factors can prevent the rate of photosynthesis happening faster:

Required Practical
ÅThe effect of light intensity on the rate of photosynthesis.
ÅCount the number of oxygen bubbles produced by the plant, in 

a minute.
ÅMove the plant further away from the lamp.
ÅTypes of plants mentioned in exams:

ÅElodea
Å Immobilised algae balls

ÅHow to improve:
ÅRecord practical and slow down the bubbles.
ÅUse gas syringe and collect volume of oxygen.

ÅRisk assessment:
ÅKeep electrical equipment dry.
ÅLamp bulb will get hot.

¢ƛǇΥ ŘƻƴΩǘ 
worry 

about the 
type of 
plant

Malmesbury
Education



KS4 Biology: B9
Respiration

Keyword Definition

Aerobic 

Respiration

Chemicalreaction involved in breaking down glucose 

using oxygen to transfer energy.

Alveoli Tiny air sac in the lungs where gas exchange occurs.

Anaerobic 

Respiration

The incomplete breakdown of glucose which produces 

lactic acid in humans and ethanol in plants and yeast.

Breathing Physicalprocess of moving air in and out of the lungs.

Enzymes A protein that acts as a biological catalyst.

Eg) Protease, lipase, amylase

Eukaryote Cell Complex cell such as a plant or animal cell.

Exothermic 

Reaction

Reaction that transfers energy to the environment.

Fermentation Process of anaerobic respiration in yeast cells.

Glycogen A molecule that acts as a store of glucose in liver and 

muscle cells.

Haemoglobin Red pigment found in red blood cells which carries 

oxygen.

Aerobic Respiration
Glucose + Oxygen Carbon dioxide + water + releases energy

C6H12O6 + 6O2 6CO2 + 6H2O   + releases energy 

Anaerobic Respiration
Humans:  Glucose lactic acid + energy
Plants: Glucose ethanol + carbon dioxide + energy

Energy from Respiration
ÅUsed in growth and repair of cells and tissues
ÅUsed for protein synthesis
ÅMovement

BBC Bitesize Cognito Freescience

Aerobic Respiration
ÅWith oxygen.
ÅOccurs in 

mitochondria.
ÅMore energy 

produced than in 
anaerobic respiration

Anaerobic Respiration
ÅWithout oxygen.
ÅOccurs in cytoplasm
ÅUseful in emergencies as 

can produce energy quickly
ÅLess energy is produced as 

glucose is not fully 
oxidised. 

Å In humans produces lactic 
acid which is toxic.

ÅCreates muscle fatigue.

Respiration
ÅChemical reaction that 

occurs inside cells in all 
living organisms.

ÅProcess of transferring 
energy from the 
breakdown of glucose.

ÅExothermic reaction.



Keyword Definition

Lactic Acid Product of anaerobic respiration 

that builds up in muscle cells.

Metabolism All the chemical reactions that 

happen in a cell or the body.

Mitochondria Organelle in a cell, site of most of 

the reactions for aerobic 

respiration.

Oxygen Debt The amount of extra oxygen the 

body needs after exercise to 

react with the build up of lactic 

acid and remove it from cells.

Recovery 

Period

After anaerobic exercise when 

the heart rate and breathing rate 

stay higher than normal to repay 

the oxygen debt.

Red Blood Cell Transports oxygen around the 

body and removes carbon 

dioxide as a waste product.

Respiration The process of transferring 

energy from glucose, which goes 

on in every cell.

Metabolism
Å Is the sum of all the reactions in the body.
ÅThe energy transferred by respiration in cells is used by the organism for the 

continual enzyme-controlled processes of metabolism that synthesise new 
molecules.

ÅMetabolism includes the conversion of glucose to glycogen (animals, starch 
and cellulose (plants).  Metabolism also includes the formation of lipid 
molecules, and the use of glucose and nitrate ions to form amino acids, 
which are used to synthesise proteins and breakdown excess proteins to 
form urea.

Exercise
ÅWhen we exercise we need to get more glucose and oxygen to our muscles 

for respiration.
ÅDo more work = need more energy.
ÅThe energy that is transferred during respiration is used to enable muscles to 

contract.
ÅDuring exercise the human body responds to the increased demand for 

energy.
ÅBody responses to exercise include:

ÅAn increase in the heart rate, the breathing rate and the breath 
volume.

ÅGlycogen stores in the muscles are converted to glucose for cellular 
respiration.

ÅThe flow of oxygenated blood to the muscles increases.
ÅThese responses act to increase the rate of supply of glucose and oxygen to 

the muscles and the rate of removal of carbon dioxide the muscles.

Higher Only
The role of the liver
ÅDetoxifying poisonous substances such as ethanol 

from alcoholic drinks
ÅPassing the breakdown products into the blood so 

they can be excreted in the urine
ÅBreaking down old, worn out blood cells and 

storing the iron until it is needed to make more 
blood cells

ÅRemoving lactic acid, converting it back to glucose

Liver

Oxygen Debt
Å Is the amount of extra oxygen the body needs after exercise to react with the 

build up of lactic acid and remove it from the cells.
ÅThe pulse and breathing rate stay high whilst there are high levels of lactic 

acid and carbon dioxide  in the body to deliver more oxygen to the cells.
ÅLactic acid is transported to the liver where it is converted back to glucose.

Freescience



KS4 Biology: B10
Homeostasis, The Nervous System, The Brain, The Eye

Keyword Definition

Central Nervous System 

(CNS)

The brain and spinal cord, it is where 

reflexes and actions are coordinated.

Coordination Centre An organ that processes information 

from receptors and organises a 

response from the effectors.

Effectors Either a muscle or gland that responds 

to nervous impulses.
Enzymes A protein that acts as a biological 

catalyst.

Eg) Protease, lipase, amylase
Eukaryote Cell Complex cell such as a plant or animal 

cell.
Glycogen A molecule that acts as a store of 

glucose in liver and muscle cells.

Homeostasis Regulation of a constant internal 

environment
Negative Feedback A mechanism that restores a level back 

to optimum in a system.
Optimum Level A level of something that enables the 

body to work at its best.
Peripheral Nervous 

System

Theneurones that link the senses to 

the CNS

Homeostasis
Å Is the regulation of the internal conditions of a cell or organism to maintain optimum conditions for function, in 

response to internal and external changes (stimuli).
Å Important for maintaining optimal conditions for enzyme action and all cell functions.
Å In the human body homeostasis includes control of blood glucose concentration, body temperature and water 

levels.
ÅThe automatic control systems may involve nervous or chemical responses.
ÅAll control systems include receptors coordination centres and effectors.

CS Exam Practice SS Exam Practice Cognito



Keyword Definition

Motor Neurones A nerve cell that carries 

electrical impulses from the 

CNS to effectors.
RelayNeurones A nerve cell that carries 

electricalimpulses through 

the CNS co-ordinating a 

response.
Sensory Neurones A nerve cell that carries 

electrical impulses from the 

receptors in the sense 

organs to the CNS.
Stimulus A change in the 

environment.
The Nervous System
ÅThe nervous system uses electrical 

impulses to enable you to react 
quickly to your surroundings and 
coordinate your behaviour.

ÅCells called receptors detect stimuli.
Å Impulses from receptors pass along 

sensory neurones to the CNS.  The 
brain coordinates the response, and 
impulses are sent along motor 
neurones from the brain to the 
effector organs.

Reflexes
ÅReflex actions are automatic and rapid and do not involve the conscious parts of the 

brain.
ÅReflexes involve sensory, relay and motor neurones.
ÅReflex actions control everyday bodily functions, such as breathing and digestion and 

help avoid danger.

Synapse
ÅNeurones not joined, there are 

junctions called synapses.
ÅElectrical impulses travel along the 

neurones and across the synapse to 
the next neurone.

ÅA neurotransmitter is secreted across 
the synapse, electrical impulse travels 
down next neurone.

Receptors:cells that detect changes in 
the internal or external environment.  
These changes are known as stimuli.  

Coordination centres: areas that receive 
and process information from receptors.  
They send out signals and coordinate the 
response of the body.  They include the 
brain and the spinal cord.

Effectors:muscles or glands that bring 
about responses to the stimulus.

Reflex Actions:
1. Stimulus detected by receptor
2. Electrical impulse travels down sensory neurone
3. Across the synapse changing from electrical to chemical impulse
4. Back to electrical impulse across the relay neurone
5. Across the synapse changing from electrical to chemical impulse
6. Back to electrical impulse across the motor neurone
7. Muscle contracts preventing injury

Cognito



Keyword Definition

Accommodation The ability of focusing on near 

or distant objects by changing 

the shape of the lens in the eye.
Cerebral Cortex Part of the brain concerned with 

consciousness, intelligence, 

memory and language.
Cerebellum Part of the brain concerned 

mainly with coordinating 

muscular activity and balance.
Medulla Part of the brain concerned with 

unconscious activities, such as 

controlling the heartbeat, the 

movements of the gut and 

breathing.
MRI

Magnetic 

Resonance Imaging

A tube like machine that can be 

used to produce a very detailed 

ǇƛŎǘǳǊŜ ƻŦ ǘƘŜ ōǊŀƛƴΩǎ ǎǘǊǳŎǘǳǊŜǎΦ

The Brain
ÅThe brain is made up of billions of interconnected neurones that control complex behaviour.
ÅIt has different regions with important functions.
ÅScientists map regions of the brain to their functions by studying patients with brain damage, by 

electrically stimulating different areas of the brain and using MRI scanning techniques.

Separate Science Only

Parts of the Brain

The cerebral cortexis concerned with consciousness, intelligence, memory and language

The cerebellum is concerned mainlywith coordinating muscular activity and balance

The medulla is concerned with unconscious activities,such as controlling the heartbeat, movements of the 
gut and breathing

Investigating the Brain
ÅElectrically stimulating different parts of the brain

ÅNo sensory nerve endings in the brain, brain surgery is usually 
undertaken with conscious patients

ÅMRI Scans
ÅMagnetic resonance imaging scan will show exactly which area of 

the brain is affected
ÅProblems with the brain

ÅDifficult to investigate and treat
ÅDrugs do no always reach the brain through the membranes which 

surround it

Cognito



Myopia
ÅShort-sightedness, unable to 

focus on distant objects.
ÅThe lens is the wrong shape 

and refracts the light too 
much or the eyeball is too 
long.

Hyperopia
ÅLong-sightedness, unable to focus on 

near objects.
Å[Ŝƴǎ ƛǎ ǘƘŜ ǿǊƻƴƎ ǎƘŀǇŜ ŀƴŘ ŘƻŜǎƴΩǘ 

refract the light enough, the objects are 
brought into focus behind the retina.

Common defects of the eye
ÅTo focus on close objects the ciliary 

muscles contract, the suspensory 
ligaments loosen and the lens 
becomes thicker so it can refract light 
rays strongly.

ÅTo focus on distant objects the ciliary 
muscles relax, the suspensory 
ligaments are pulled tight and the lens 
is pulled thin so it only refracts the 
light rays slightly.

ÅSight defects can be treated using 
spectacle lenses, hard and soft 
contact lenses, laser surgery and 
replacement lenses in the eye.

New Technology
ÅContact lenses
ÅLaser eye surgery ςused to treat 

myopia
ÅReplacement lenses ςpermanent 

Sclera ςthe tough, supporting wall of the eye

Corneaςthe transparent outer layer found at the front of the eye, it refracts (bends) light into the 
eye

Pupil ςthe hole in the centre of the eye, through which light enters

Iris ςcontains muscles that allow it to control the diameter of the pupil and therefore how much 
light enters the eye

Retina ςthe layer at the back of the eye that containstwo types of light receptor cells.  One type 
is sensitive to light intensity and the other to colour

Lens ςfocusesthe light onto the retina

Ciliary muscles & suspensory ligaments ςcontrol the shape of the lens

Optic nerve ςcarries impulses from the receptors on the retina to the brain

The Eye: A sense organ containing 
receptors in the retina that are sensitive 
to light intensity and colour.

Separate Science Only

The Iris Reflex

Cognito



KS4 Chemistry: 
C4 Chemical calculations

Relative atomic mass (Ar)
The relative atomic mass of an element is the
relative mass of its atoms compared to the mass
of a carbon-12 atom. The Ar values for elements
are given in the periodic table. Since Ar is a
measure of relative mass, it has no units.

Relative formula mass (Mr)
This is the mass in grams of 1 mole of the 
substance. To calculate it you need to:
add up the atomic mass (bigger number) of all of the atoms in the molecule.
e.g. 1. NaCl = Na + Cl = 23 + 35.5 = 58.5
e.g. 2. MgF2 = Mg + (2 x F) = 24 + (2 x 19) = 62

Keyword Definition

Law of conservation of 
mass

The law of conservation of mass states that no 
atoms
are lost or made in a chemical reaction

Relative atomicmass
An average value of mass that takesaccount of the 
abundance of the isotopes of the element.

Relative formula mass the total mass of atoms in a compound

Avogadro constant The number of atoms, molecules or ions in one mole 
of a substance. Its value is 6.02 Ĭ1023 per mole

mole
Unit of measurement in chemistry, calculated using
άέὰὩί= άὥίί

ὓὶ

Calculating masses in reactions (Higher)
Mg + 2HCl       MgCl2 + H2

This equation shows that one mole of magnesium reacts with two moles of hydrochloric acid to
produce one mole of magnesium chloride and one mole of hydrogen gas. Suppose you started
with 5 grams of magnesium, how much magnesium chloride would you make?
Step 1: Calculate the moles of the element or compound you were given in the equation:
5/24=0.21 moles of magnesium
Step 2: Look at the balanced equation, you must therefore have 0.21 moles of magnesium
chloride, as the ration between magnesium and magnesium chloride is 1 to 1.
Step 3: Calculate the Mr of the relevant product: what you want to find is the Mr of magnesium
chloride:
Mr of MgCI2 =24+35.5+35.5= 94
Step 4: Now find the mass of that number of moles of the product
Mass = moles x Mr
so 0.21 x 94= 19.7 grams

Calculating moles from masses -Higher Tier  
If you know the mass of each reactant and product you can calculate a 
balanced equation from the masses, for example: 
Calculate the balanced equation when 12 grams of magnesium reacts 
completely with 19.25g of HCl, to make 99 grams of MgCI2 and 1 gram of 
H2

Mg + HCI      MgCI2 + H2

Step 1: work out the moles of each reactant and product. Mg=12/24= 0.5  
HCl=19.25/38.5= 0.5 MgCI2 =99/99 =1   H2 ½ = 0.5 
Step 2: divide through by the smallest number  Mg=0.5/0.5=1   
HCl=0.5/0.5 = 1 MgCI2 =1/0.5=2  H2 ½ = 0.5/0.5=1  
Step 3 write the balanced equation: 
Mg + HCl 2MgCI2 + H2



Concentration of solutions
A solution forms when a solute dissolves in a solvent
The concentration of a solution is a measure of how 'crowded' the solute 
particles are. The more concentrated the solution, the more particles it 
contains in a given volume.

Calculating concentration
The concentration of a solution can be calculated using:
- The mass of dissolved solute in grams, g
- the volume of solution (or solvent) in cubic decimetres, dm3

Most chemical reactions are done in solution. 
The concentration can be measured in grams per dm3 

For example what is the concentration in grams/dm3 of 2.4 grams of sodium 
chloride dissolved in 0.5 dm3 of water? 

Concentration = Mass/Vol 
Concentration = 2.4/0.5 
Concentration = 4.8 g/dm3 

In Chemistry we use dm3 (decimetres cubed) to measure volume, a decimetre 
cubed is the same as a litre or 1000 cm3. 

Indicators ςtriple students only 
For titrations universal indicator is not a suitable indicator to use. 
As the colour changes are too gradual. For a titration, a sharp colour change is 
required . 
Suitable indicators are listed below

Chemical measurements
Whenever a measurement is made in chemistry, there is always some 
uncertainty in the result obtained. There are many causes of uncertainty in chemical 
measurements. 
For example it may be difficult to judge:
whether a thermometer is showing a temperature of 24.0°C, 24.5°C or 25.0°C or exactly when a 
chemical reaction has finished

There are two ways of estimating uncertainty:
- by considering the resolution of measuring instruments. The resolution of a measuring 

instrument is the smallest change in a quantity that gives a change in the reading that can be 
seen. A thermometer with a mark at every 1.0°C has a resolution of 1.0°C.

- from the range of a set of repeat measurements. For a set of repeat measurements, the 
uncertainty is ± half the range. This means that the value can be given as the mean value ± half 
the range.



Yield
A percentage yield is always 
100% or less, the law of 
conservation of mass states 
that we cannot make mass in a chemical reaction. It is extremely rare that the yield of a chemical reaction is 
100% reasons for this are:
ω ¢ƘŜ ǊŜŀŎǘƛƻƴ ƛǎ ǊŜǾŜǊǎƛōƭŜ ŀƴŘ Ƴŀȅ ƴƻǘ Ǝƻ ǘƻ ŎƻƳǇƭŜǘƛƻƴ
ω ¢ƘŜǊŜ Ƴŀȅ ōŜ ǎƛŘŜ ǊŜŀŎǘƛƻƴǎ
ω {ƻƳŜ ƳŀȅōŜ ƭƻǎǘ ǿƘŜƴ ǘƘŜ ǇǊƻŘǳŎǘ ƛǎ ǘǊŀƴǎŦŜǊǊŜŘ ŦǊƻƳ ǘƘŜ ǊŜŀŎǘƛƻƴ ǾŜǎǎŜƭ

Keyword Definition
Yield The amount of product made in a chemical reaction

Atom economy The percentage of atoms that form useful products

Limiting reactant The reactant that is all used up during a reaction

Molar gas volume
the volume occupied by one mole of any gas, at room 
temperature and pressure

Atom economy
Some reactions make more than one product, 
atom of these products will be waste products. 
The atom economy is a measure of the atoms 
that form useful products. Like percentage 
yields we express atom economy as a percentage so that comparisons can be easily made between reactions.
For example below two ways of making hydrogen are outlined:
мΦ ½ƴ Ҍ нI/ƭ Ҧ ½ƴ/ƭ2 + H2

Mr of H2 = 1 + 1 = 2
Mr of ZnCl2 = 65 + 35.5 + 35.5 = 136
!ǘƻƳ ŜŎƻƴƻƳȅ Ґ н мос Ҍн × 100 = 1.45% Very low atom economy

2. CH4 + 2H2h Ҧ /h2 + 4H2

Mr of H2 = 1 + 1 = 2
Mr of CO2 = 12 + 16 + 16 = 44
Atom economy = 4 ×н пп Ҍ όп × 2) × 100 = 15.4% Higher atom economy
In the second example the atom economy is higher, therefore in terms of atom economy reaction 2 is
better. Chemists often need to balance atom economy and percentage yield. A poor atom economy is bad for a number of reasons:
1. A lot of reactant is wasted, this costs money.
2. The waste products have to be disposed of, this can be expensive. Some companies try to get around this problem by reusingthe waste 
product.
The best reactions in terms of atom economy are those that only make one product, for example the Haber Process.

Separate science only

Gas volume
The molar volume is equal to 24 dm3 (24,000 
cm3). This volume is given in questions that 
need it.

The volume of a known 
Amount of gas can be calculated:

Volume = amount in mol × molar 
volume

For Example: What volume would 2 grams of 
carbon dioxide occupy at room temperature 
and pressure?

Step 1: Calculate the moles of carbon 
dioxide= 2/44= 0.05 moles

Step 2: Multiply this number by 24 as we 
know 1 mole occupies 24 dm3 0.05x24= 1.2 
dm3



Titration Calculations 
We can use the information that we get from a titration to work out the concentration of an 
alkali or acid. 
For example a titration was carried using hydrochloric acid and sodium hydroxide, the 
equation for this reaction is: 
HCl +NaOH         NaCl +H2O 
This means that one mole of hydrochloric acid will neutralise 1 mole of sodium hydroxide. 
Therefore we can calculate the following: 27.5 cm3 of 0.2 mol/dm3 hydrochloric acid is 
needed to titrate 25.0 cm3 of sodium hydroxide solution. What is the concentration of the 
sodium hydroxide solution? 
Step 1: Convert all volumes to dm3 
27.5 cm3 = 27.5 ÷ 1000 = 0.0275 dm3 
25.0 cm3 = 25.0 ÷ 1000 = 0.025 dm3

Step 2: Calculate the number of moles of the substance where the volume and concentration 
are known 
number of moles = concentration × volume 
number of moles of hydrochloric acid = 0.2 × 0.0275 = 0.0055 mol (5.5 × 10ς3 mol) 
Step 3: Calculate the unknown concentration. We can say that 0.0055 mol of acid will react 
with 0.0055 mol of alkali 
concentration of alkali = moles ÷ volume 
= 0.0055 ÷ 0.025 = 0.22 mol/dm3

Separate science only

Titrations 
Titrations are used to find out an unknown concentration of a solution, this is often used to find 
out the concentration of an acid or an alkali in a neutralisation reaction. 

To carry out a titration to find the concentration of an alkali you need to do the following: 

1. A pipette is used to measure 25 cm3 of alkali, this is then transferred to a conical flask. 
2. 3-4 Drops of indicator is added (phenolphthalein). 
3. An acid of known concentration is placed  in the burette 
4. The solution from the burette is allowed to slowly run into the conical flask. As the end point 
approaches the acid is added one drop at a time. When phenolphthalein is used as an indicator, 
the end point is where the solution turns from colourless to pink. 
5. The volume of acid used from the burette is noted to calculate the concentration of the alkali 
in the conical flask. 

Hazards, risks and precautions
Identify the hazards and suggest precautions needed to reduce the risk of harm. 
For example:



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 Chemistry C6 - Electrolysis

Electrolysis
When an ionic compound is melted or dissolved in water, the ions are free to move about 
within the liquid or solution (electrolyte).  Electrolytes can conduct electricity.
If an electric current is passed through this solution the ions will move to the electrodes. 
Opposites attract. 
Positive ions (cations) will go to the negative electrode (cathode)
Negative ions (anions) go to the positive electrode (anode).
For example, in the electrolysis of lead bromide, Lead ions (Pb2+) go to the negative 
electrode and bromide ions (Br--) go to the positive electrode. The elements lead and 
bromine are formed.

KeyTerm Definition 

Electrolysis The breaking down of a substance using electricity.

Electrolyte The solution which is being broken down during electrolysis.

Oxidation The loss of electrons.

Reduction The gain of electrons.

Anode The positive electrode.

Cathode The negative electrode.

Half 
Equation

An equation that shows the reaction at each electrode.

OILRIG ςOxidation is Loss (of electrons), 
Reduction Is Gain (of electrons)
When a positive ion reaches the negative electrode, it 
gains electrons. This is a reduction reaction. 
When the negative ion reaches the positive electrode, it 
loses electrons, this is an oxidation reaction. 
We can represent these using half equations A half 
equation can represent the reaction at each electrode. 
Half equations show how electrons are transferred and an 
electron is represented in an equation by an e- symbol. 
Half equations show electrons (e-) and how ions become 
atoms. For example Cu2+ + 2e-τ> Cu. 
1. Write down the ion and atom: Cl-τ> Cl2 

2. Balance the number of ions and add electrons to 
balance the charges if required 2Cl-τ> Cl2 + 2e-

Remember that non-metal ions will typically form 
diatomic molecules. 

Electrolysis of Copper Sulfate
Which elements form at which electrode depends on 
the reactivity of the elements involved. 
In the electrolysis of aqueous copper sulfate, there are 
also H+ and OH- ions from the water which is used as 
the solvent. This means there are more than one 
possible ion that can go to each electrode.
Positive ions: copper (Cu2+) and hydrogen(H+)
Negative ions: sulfate(SO4

2-) and hydroxide(OH-)

Copper is less reactive than hydrogen, so copper (Cu) 
is produced at the negative electrode.
The half equation is:   Cu2+  + 2e-Ҧ /ǳ
The hydroxide ion is more reactive than the sulfate
ion, therefore this forms water (H2O) and oxygen at 
the positive electrode. 
The half equation is:  4OH-Ҧ h2 + 2H2O + 4e-



Extracting Aluminium from bauxite 
Aluminium oxide is dissolved in molten cryolite . 
Cryolite reduces the melting point of aluminium oxide so the process 
requires less energy. 
Aluminium ions (Al3+) are attracted to the negative electrode. 
Aluminium atoms are formed at the negative electrode (gain 3 
electrons) 
Oxide ions (O2-) are attracted to the positive electrode.
Oxygen is formed at the positive electrode (each ion loses 2 electrons). 
Oxygen reacts with carbon to make carbon dioxide. The carbon 
electrode needs to be replaced constantly. 

At the negative electrode:                                    At the positive electrode 
Al3+ + 3e-τ> Al                                                        2O2-τ> O2 + 4e-

Overall equation:   2Al2O3 τ>   4Al  +  3O2 

Electrolysis of Brine ςrequired practical 
Which elements form at which electrode 
depends on the reactivity of the elements 
involved. 
The electrolysis of brine is the electrolysis 
of a solution of sodium chloride so there 
are also H+ and OH- ions from the water 
which is used as the solvent. This means 
there is more than one possible ion that 
can go to each electrode. 
· Positive ions: sodium (Na+) and hydrogen 
(H+) 
· Negative ions: chlorine (Cl-) and 
hydroxide (OH-) 

When there is a mixture of ions, the 
products formed depend on the reactivity 
of the elements involved. 
Hydrogen is less reactive than sodium, so 
hydrogen gas (H2) is produced at the 
negative electrode. 
Chlorine gas (Cl2) is produced at the 
positive electrode. 
Sodium hydroxide is produced from the 
ions that remain in solution. 

Gas Test Result

Hydrogen Placea lit splint into the gas If a squeakypop is heard hydrogen is present

Oxygen Placeglowing splint into gas If splint is relighted then oxygen is present

Chlorine Damp litmus paper placed in gas If paper bleaches chlorine is present

Carbon Dioxide Bubble the gas through limewater If the limewatergoes cloudy carbon dioxide is present

Gas Tests
During electrolysis the products made are often gases. Below are the tests for three common gases you need to know

Types of ions
Metals and hydrogen form positive 
ions e.g. H+. Na+. Mg 2+, Al3+

Non-metals from negative ions e.g. 
O2-, Cl-, OH-

The formula of the compound formed 
depends on the charges on the ions 
and the number of positive and 
negative ions needed to form a 
neutral compound.

Rules if there is more than one 
positive or negative ion present
If there are 2 positive ions present, 
the lease reactive element gets 
discharged 
If there are 2 negative ions present 
the halogen (if present) will be 

discharged first.



KS4 Chemistry:
C7 Energy changes

Keyword Definition

Activationenergy The amount of energyrequired for reactants 

to react successfully

Bondenergy the amount of energy needed to break one 

mole of a particular bond.

Endothermic A reaction that takesin more energy from the 

surroundings than it gives out

Exothermic A reaction that givesout more energy to the 

surroundings than it takes in
ɲI Thechange in energy between reactants and 

products
Electrical cell Contains chemicals that react to produce 

electricity

Fuelcell A devicethat produces  voltage when supplied 

with fuel and oxygen

Reaction profile Graphshowing the energy in both reactants 

and products- including the difference 

between them

Examples

When investigating exothermic and endothermic 
reactions- be sure to insulate the container and add a 
lid to prevent energy transfer to or from the outside of 

the container (giving you more accurate results)

Exothermic
Reactants higher than products

ɲIɲI

Endothermic
Products higher than reactants



Bond energy calculations (Higher) Chemical and fuel cells (Chem only)

Half equations

Negative electrode:  2H2 + 4OH-
Ą 4H2O + 4e-

Positive electrode:     O2 + 2H2O + 4e-Ą 4OH-

Full equation once spectator ions and water has 

been balanced out is

2H2 + O2Ą 2H2O

A chemical cell can be made by connecting 2 metals of different 
reactivity in an electrolyte solution. 

The more reactive metal will lose its electrons and form a positive 
ion.

The potential difference in charge between the two metals creates 
voltage.

The larger the gap in reactivity between the metals- the larger the 
voltage of the cell

You can also make a hydrogen fuel cell by reacting hydrogen and oxygen to make water

Pros
- Does not need to be electrically 

recharged
- No pollutants produced
Cons
- Hydrogen is difficult to store
- Is highly flammable
- Is sometimes produced using finite 

resources


